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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY); Tortoso, Arlene (ECY); Skinnarland, Ron (ECY); Simpson, Jacqueline (ECY)
Subject: RE: Peer Review
Date: Wednesday, January 30, 2013 6:20:46 AM
Attachments: Peer Review - transmittal letter for DE02NWP-001 - Rev 2 WTP.docx


Phil:


I have reviewed the document and have no comments.  Attached is the peer Review form


Rich Hibbard 


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 4:22 PM
To: Tortoso, Arlene (ECY); Hibbard, Richard (ECY); Skinnarland, Ron (ECY); Simpson, Jacqueline (ECY)
Subject: RE: Peer Review


Sorry,


Attached the document and not the peer review form. 


 << File: Peer Review - transmittal letter for DE02NWP-001 - Rev 2 WTP.docx >>


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 4:20 PM
To: Tortoso, Arlene (ECY); Hibbard, Richard (ECY); Skinnarland, Ron (ECY); Simpson, Jacqueline (ECY)
Subject: Peer Review


All,


Attached is the peer review form for the transmittal letter for the draft approval order for
the WTP NOC.


Arlene,


I need a WTP person for review and Dan is on travel.  If you have questions, please let me
know early Wednesday morning.


Rich,
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Nuclear Waste Program 


 PEER REVIEW FORM





			Document Name:


			Draft NOC for WTP NOC revision


			Review Due Date:


			1/30/20132/





			Author:


			P. M. Gent














			Should this document be entered into RCRAInfo/RCRIS?


			YES


			


			NO


			X





			Docket Number (if applicable):


			











Author and Reviewers’ Checklist


			x


			Is the content consistent with policies, procedures, and regulations?





			x


			Are the regulatory citations and references accurate?





			x


			Is the concept reasonable and justifiable?





			x


			Is the tone consistent and appropriate?





			x


			If opinions are presented, are they appropriate?





			x


			Are the charts, tables, or graphs properly labeled?





			x


			Is the information presented in a logical sequence?





			x


			Does each section or paragraph cover only one subject?





			x


			Is the language clear and concise?





			x


			Is “active voice” used?
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			Are the abbreviations and acronyms spelled out the first time used?  Are they used consistently?
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			Do the sentences average no more than 17 words?
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			Are the appropriate people identified as addressees and on the cc and bcc lists?
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			Are the appropriate file locations designated for Administrative Record and NWP Central File?











Note:  Peer Review is performed in an effort to improve the quality of the document.  Comments should be offered with the understanding that the author may choose not to incorporate them.





If additional room is needed for comments, attach a separate sheet of paper.








			Reviewer #1


			Arlene Tortoso


			


			





			


			Name (Project Manager/Program Specialist)
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			Name (Technical Expert)


			Initial and Date - Comments have been discussed.
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Revised July 27, 2006






I send the document to you in a separate email as the hyperlink in the peer review won’t
work for you.


 << File: Transmittal letter draft DE02NWP-002 - rev 2.doc >>


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971








From: Brown, Madeleine (ECY)
To: Gent, Philip (ECY)
Cc: Hibbard, Richard (ECY)
Subject: RE: Please review notice for Phil"s next comment period
Date: Thursday, January 17, 2013 8:06:54 AM


Good point.  Thanks to Rich.   If we start on 2/4, let’s end on the Friday, 3/8 (International
Women’s Day!)  


Madeleine C. Brown


Washington Department of Ecology


Nuclear Waste Program


Mabr461@ecy.wa.gov


(509) 372-7936


_____________________________________________
From: Gent, Philip (ECY)
Sent: Thursday, January 17, 2013 7:59 AM
To: Brown, Madeleine (ECY)
Subject: FW: Please review notice for Phil's next comment period


Madeleine,


Please see Rich’s comment about the timeframe for the comment period.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Thursday, January 17, 2013 7:35 AM
To: Gent, Philip (ECY)
Subject: RE: Please review notice for Phil's next comment period


Phil:


I noticed one thing.  The sheet says the public comment period will run from February 4th


to March 4th.  A public comment period is not a month it is 30-days.  Since February has
28-days, assuming it starts on February 4th the comment period must run till March 6th.
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Thank you


Rich


_____________________________________________
From: Gent, Philip (ECY)
Sent: Wednesday, January 16, 2013 10:41 AM
To: Hibbard, Richard (ECY)
Subject: FW: Please review notice for Phil's next comment period


Rich,


Below is the focus sheet for the WTP project.  If you send me any comments, I’ll add them
on my peer review line.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Brown, Madeleine (ECY)
Sent: Wednesday, January 16, 2013 10:30 AM
To: Gent, Philip (ECY); Bohrmann, Dieter (ECY); Holmes, Erika (ECY); Dahl, Suzanne (ECY)
Subject: Please review notice for Phil's next comment period


 << File: PSD-NOC for peer review.docx >>  << File: Peer Review Form AOP extension
postcard.doc >>


This is for the two changes for the vit plant, one to replace diesel generators with diesel
turbines, the other to increase how long two diesel-powered water pumps can run. 


Phil wants to start the comment period 1/28 but I am guessing it will take a little longer.
Still, if you review sooner, Phil’s wish may come true.
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From: Haggard, Robert (URS)
To: Gent, Philip (ECY)
Subject: RE: Question
Date: Wednesday, January 09, 2013 7:25:28 AM


Phil,
 
These pages were the emission estimates and ambient air impact analysis from the initial application.  I
can get you a copy of these 80 pages which includes emission estimates and TAP ambient air impact
analysis from all WTP emission units.  This is another situation where information from the permit
application was included in the approval order.  I would propose that the attachments be left out and
the condition tweaked to simply state that a new NOC will be required if WTP emissions exceed ASILs
or something similar.
 
Lee and I will review the draft you sent in your follow-up email and get comments back this afternoon.
 
Thanks
Bob
371-4496  


From: Gent, Philip (ECY) [mailto:pgen461@ECY.WA.GOV] 
Sent: Tuesday, January 08, 2013 5:01 PM
To: Haggard, Robert (URS)
Subject: Question


Rob,
 
From the WTP NOC
 


1.  A new NOC will be required, if total emissions of toxic air pollutants exceed the
values specified in tables 4, 5 and 6 in Attachment 1. These values shall be
confirmed by emission calculations, for indicator constituents, derived from waste
characterization data obtained through implementation of the Ecology approved
Regulatory Data Objectives Supporting Tank Waste Remediation  System
Privatization Project (PNNL-12040).  The mass feed rates for the indicator
constituents will be verified to be less than or equal to the mass feed rates used in the
Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and
Immobilization Plant (24590-WTP-RPT, PO-03-008, Rev 0.  Results of any such
calculations will be maintained on file and made available upon
inspection/request.


 
Where is attachment 1 and table 4, 5, and 6?  Is this part of the initial application?
 
Philip Gent, PE 
Waste Management Section 
Nuclear Waste Program 
Washington Department of Ecology 
Phone: (509) 372-7983 
Email: pgen461@ecy.wa.gov 
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FAX:  (509) 372-7971
 
 
 








From: Hibbard, Richard (ECY)
To: Haggard, Robert (URS)
Cc: Gent, Philip (ECY)
Subject: RE: Revised WTP PSD Application
Date: Thursday, November 08, 2012 8:56:51 AM


Bob:
 
The permit was approved to begin the public comment period by my Program Manager yesterday. 
Phil and I uncovered an issue that we need to resolve so beginning public comment on November
15 is in jeopardy.  That issue is the 110 hours of operation of the fire water pump in the minor NOC
permit.   We will let you know after Philip does a little research on the issue.
 
Also,  I don’t recall hearing from EPA that the ESA rules have been complied with.  Before Ecology
can sign the final permit (after the public comment period) I will need an email from EPA saying
there are no ESA issues.  The ESA email should come from Madonna Narvaez (I think).
 
Regards
 
 
 
Richard B. Hibbard, P.E. (Rich)
Washington State Department of Ecology
P.O. Box 47600
Olympia, WA 98504-7600
Phone (360) 407-6896
FAX (360) 407-7534
richard.hibbard@ecy.wa.gov
 
From: Haggard, Robert (URS) [mailto:rdhaggar@bechtel.com] 
Sent: Thursday, October 11, 2012 10:39 AM
To: Hibbard, Richard (ECY)
Subject: RE: Revised WTP PSD Application
 
Rich,
 
Attached is an electronic copy of the PSD application.  It sounds like you received the disks and just
needed the attached copy of the application.  Let me know if you need anything else.
 
Bob
 
 


From: Hibbard, Richard (ECY) [mailto:rhib461@ECY.WA.GOV] 
Sent: Thursday, October 11, 2012 8:58 AM
To: Haggard, Robert (URS)
Subject: RE: Revised WTP PSD Application


Yes one copy is fine
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rich
 
From: Haggard, Robert (URS) [mailto:rdhaggar@bechtel.com] 
Sent: Thursday, October 11, 2012 8:38 AM
To: Hibbard, Richard (ECY)
Cc: Gent, Philip (ECY); Haggard, Robert (URS)
Subject: RE: Revised WTP PSD Application
 
Hey Rich,
 
The disk must have been lost in the transmittal process since we first transmit the application to the
Department of Energy who then submits to Ecology.   I will burn a disk and mail it to you.  Is one
copy ok or do you need more?
 
Thanks
Bob 
 


From: Hibbard, Richard (ECY) [mailto:rhib461@ECY.WA.GOV] 
Sent: Thursday, October 11, 2012 8:33 AM
To: Haggard, Robert (URS)
Cc: Gent, Philip (ECY)
Subject: RE: Revised WTP PSD Application


Bob:
 
I received the hard copy of the application last week.  Thank you.  I don’t seem to have an
electronic copy of the application however.  Can you please provide me with one for our records?
 
Thank you
 
Rich Hibbard
 
From: Haggard, Robert (URS) [mailto:rdhaggar@bechtel.com] 
Sent: Monday, July 02, 2012 11:49 AM
To: Hibbard, Richard (ECY); Bowman, Clint (ECY)
Cc: Bostic, Lee (URS); Dennis_W_Bowser@rl.gov; Haggard, Robert (URS)
Subject: Revised WTP PSD Application
 
 


Rich,


Attached is a revised Waste Treatment Plant PSD Permit Application for your review.  The document is
provided in redline format and incorporates additional discussion related to greenhouse gas analysis
(Sections 3.1 and 5.2) and incorporates the ambient air impact analysis for the new NAAQS  for Nox,
SO2, and PM2.5 (Section 8.2).  Please review the draft and let me know if you have any comments or
questions.


I will be out of the office from July 4 through July 15.  If you have questions during this time, please
contact Lee Bostic on 371-2262.


Thanks 
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Bob


<<24590-WTP-RPT-ENV-12-001 Rev 1 v2 PSD.doc>>








From: Haggard, Robert (URS)
To: Gent, Philip (ECY)
Cc: Bostic, Lee (URS)
Subject: RE: WTP NOC
Date: Monday, January 07, 2013 12:43:07 PM
Attachments: DE02NWP-002 Rev 2 Proposed Changes.doc


Phil,
 
Please see attached proposed changes to DE02NWP-002.  The native file was from Jerry Hensley.  If
you have questions, please let me know. 
 
Thanks
Bob
371-4496
 


From: Gent, Philip (ECY) [mailto:pgen461@ECY.WA.GOV] 
Sent: Monday, January 07, 2013 8:18 AM
To: Haggard, Robert (URS)
Subject: WTP NOC


Bob,
 
Did you find a word document of the WTP NOC and if so, did you get a chance to update it?
 
Philip Gent, PE 
Waste Management Section 
Nuclear Waste Program 
Washington Department of Ecology 
Phone: (509) 372-7983 
Email: pgen461@ecy.wa.gov 
FAX:  (509) 372-7971
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STATE OF WASHINGTON



DEPARTMENT OF ECOLOGYPRIVATE 



IN THE MATTER OF APPROVING A NON-
)          NOC APPROVAL ORDER



RADIOACTIVE AIR EMISSIONS NOTICE
)          NUMBER: DE02NWP-002 Rev 2


OF CONSTRUCTION APPLICATION FOR 
)



THE RIVER PROTECTION PROJECT-WASTE 
)



TREATMENT PLANT EAST OF THE 200-EAST
)



AREA OF HANFORD FOR THE 
)



DEPARTMENT OF ENERGY-RICHLAND
)

    



To:







United States Department of Energy




Office of River Protection




P.O. Box 450, MSIN: H6-60



Richland, Washington  99352



FINDINGS:



On October, 2012, the United States Department of Energy, Office of River Protection (DOE-ORP), submitted a revision request for the Notice of Construction (NOC) application for non-radioactive air emissions for the Hanford Tank Waste Treatment and Immobilization Plant (WTP) located East of the Hanford site’s 200 East Area.



In relation to the above, the Washington State Department of Ecology, (Ecology) pursuant to the Revised Code of Washington (RCW) 70.94.152, Washington Administrative Code (WAC) 173-400, and WAC 173-460 makes the following determinations:



· The facility, if operated as herein required, will be in accordance with applicable rules and regulations, as set forth in Chapter 173-400 WAC and 173-460 WAC, and the operation thereof, at the location proposed, will not result in ambient air quality standards being exceeded.  



· The proposed project, if constructed and operated as herein required, will provide all known, available, and reasonable methods of emission control.



· The United States Department of Energy (DOE) has elected to take a federally enforceable limit on the gallons of fuel burned in the six steam generating boilers and the number of hours the two diesel fire pump, two turbine generators, and  emergency diesel generator will operate each year.



· Revision 2 consists of eliminating the two Type II emergency diesel generators from the design and replaces them with two emergency turbine generators.  The revision also proposes an increase to the annual operating hour restriction for each of the two diesel engine-driven fire pumps from 110 hour per year to 230 hour per year in order to support maintenance and testing of WTP fire water systems.   



1. LAWS AND REGULATIONS



All proposed activities associated with the construction and operation of the WTP by DOE-ORP, referred herein to as the permittee, shall comply with all requirements as specified in:



· RCW Chapter 70.94, Washington Clean Air Act



· WAC Chapter 173-400, General Regulations for Air Pollution Sources



· WAC Chapter 173-460, Controls for New Sources of Toxic Air Pollutants


· Title 40 Code of Federal Regulations (CFR) Part 60, New Source Performance Standards (NSPS):  Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units).


· Title 40 Code of Federal Regulations (CFR) Part 60, New Source Performance Standards (NSPS):  Subpart  KKKK (Standards of Performance for Stationary Combustion Turbines)


· Title 40 Code of Federal Regulations (CFR) Part 63, National Emissions Standards for Hazardous Air Pollutants (NESHAPS):  Subpart YYYY (NESHAPS Stationary Combustion Turbines) 


2. EMISSIONS


Operation of the proposed facility at the specified site will generate the following estimated emissions of criteria and toxic air pollutants:


			POLLUTANT


			TONS/YEAR





			PM-10


			Covered by PSD-02-01





			Sulfur Oxides


			11.46





			Nitrogen Oxides


			Covered by PSD-02-01





			Volatile Organic Compounds, total


			<38.00





			Carbon Monoxide


			75.20





			Lead


			0.01





			Ozone Depleting Substances


			0.00





			Toxic Air Pollutants


			As specified in Tables








3.   BACT 


WAC 173-400-123 requires the use of Best Available Control Technology (BACT) to control emissions.  This project will use measures and emission limits described in this order, in the Notice of Construction Application, in the BACT report (24590-WTP-RPT-ENV-01-006), in the Nonradioactive Air Emissions NOC Permit Application Supplement to DE02NWP-002, and in the Operation and Maintenance Manuals (O&M) to attain BACT.



Several criteria pollutants will be released from the WTP at levels below the Prevention of Significant Deterioration (PSD) significance levels, including SO2, Volatile Organic Compounds (VOCs), CO, and lead.  The majority of these emissions result from the combustion of diesel fuel in the steam boilers.



BACT for SO2 is the use of Ultra-Low Sulfur Fuel (fuel oil with sulfur content of less than 0.0015% by weight) in the boilers, emergency turbine generators, emergency diesel generator, and diesel engine driven fire pumps


99% of the lead emissions from the WTP come from the combustion of diesel fuel in the boilers and generator engines.  However, only trace amounts of lead will be released from the WTP.  The lead emission is estimated to be approximately 0.01 tons/yr (or 26 lbs/yr).  This is approximately an order of magnitude below the PSD significance limit of 0.6 ton/yr (or 1,200 lb/yr).



The combustion of diesel fuel in the steam boilers will be the primary source of emissions of CO and VOCs.  BACT for these pollutants is defined as the application of good combustion practices for the boilers.  Examples of good combustion practices may include visual combustion check, air supply check, burner inspection, and periodic boiler tune-ups in accordance with manufacturer’s recommendations.



4.   T-BACT 



WAC 173-460-040(4)(b) requires the use of Best Available Control Technology for Toxics (T-BACT) to control toxic emissions.   This project will use measures and emission limits described in this order, in the Notice of Construction Application,  the T-BACT report (24590-WTP-RPT-ENV-01-005) and in the Nonradioactive Air Emissions NOC Permit Application Supplement to DE02NWP-002, to attain T-BACT.  



High Efficiency Particulate Air (HEPA) filters with a removal efficiency of 99.95 percent (%) for single stage filtration and 99.9995% for two stage filtration are T-BACT for the control of particulates and aerosols.  The off-gases from Low Activity Waste (LAW) and High Level Activity Waste (HLW) melters are characterized as high temperature streams.  Therefore, additional equipment, such as quenching and mist elimination equipment, will be required to protect the HEPA filters in the HLW and LAW vitrification plants.



A caustic scrubber with a removal efficiency of 97% is T-BACT for the control of acid gases in the pretreatment plant.   A caustic scrubber is T-BACT for the control of SOx  gases in the LAW vitrification plant.  Carbon adsorbers with a removal efficiency of 97% are T-BACT for the control of halide acid gases in the LAW vitrification plant.  A silver mordenite adsorber is T-BACT for the removal of halogens (precursors to acid gases) in the HLW vitrification plant off-gas.  The silver mordenite will have a removal efficiency for halogens of 99.9%.



Thermal catalytic oxidizers  with a removal efficiency of 95% are T-BACT for the control of VOCs in the pretreatment, LAW vitrification, and HLW vitrification plants.



ADDITIONAL FINDINGS:



The WTP will convert mixed wastes from the Hanford Site double shell tank (DST) system to a solid vitrified form of borosilicate glass.  The WTP is expected to halve a lifespan of approximately 40 years, and is designed to produce a maximum of 56 metric tons per day of vitrified product and assumes maximum constituent feed concentrations as specified in the Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization Plant (24590-WTP-RPT, PO-03-008, Rev 0.



1.
PROCESS DESCRIPTION


The WTP is being developed to store and treat mixed waste from the Hanford Site DST system.  The WTP will consist of three main processes: pretreatment, LAW vitrification, and HLW vitrification.   Tank waste is received in the pretreatment facility, where it is separated into LAW, and HLW feeds.  The LAW feed consists primarily of the aqueous-phase supernatant containing soluble solids but with most of the transuranic (TRU) radionuclides and cesium removed.  The HLW feed is primarily an aqueous slurry with a higher solids content than the LAW feed.  The constituents of potential concern are the same for both the LAW and HLW feed streams, but the HLW feed has a much higher concentration of radionuclide constituents of potential concern.



Waste will be immobilized in the form of a glass matrix contained in stainless steel containers.  Off-gas generated by the pretreatment and vitrification processes will be treated in independent off-gas treatment systems.  Typical off-gas streams include process vessel ventilation, melter off-gas, and exhaust from fluidic transfer devices.



The treated off-gases from pretreatment, LAW, and HLW vitrification processes are vented to the atmosphere through flues (or emission units).  Additionally, the process plants are provided with building ventilation systems.  Treated building air ventilation systems are also vented through dedicated flues.  For each process facility, the flues, with exception of the C2 air flue, are contained within a stack structure.  The C2 air is vented through a separate stack



The WTP will consist of 20 emission units from pretreatment (5 emission units), LAW vitrification (4 emission units), and HLW vitrification (7 emission units) plants that will emit non-radioactive emissions.  Additionally, the WTP will have an onsite analytical laboratory to support sampling and analysis activities.  The analytical laboratory will consist of three emission units: LB-C2, LB-S1, and LB-S2.  Flues LB-S1 and LB-S2 are within the laboratory stack.  WTP will include support systems and utilities required for the waste treatment process.  Those systems will be provided by the various areas known as the “balance of facilities” (BOF).  The BOF systems that will emit non-radioactive emissions include:


· Central waste storage area



· Cooling tower 



· Diesel generators



· Field erected tanks


· Non-Radioactive Liquid Waste Disposal System (NLD) Tank Air Stripper


· Fire water pump



· Glass former storage area



· Out-of-service melter storage areas



· Boilers



· Water treatment plant



· Wet chemical storage area 



Secondary waste streams such as liquid effluents or solid waste generated during waste processing, off-gas treatment, or sample analysis will be recycled into the waste treatment process or transported to permitted facilities for storage or disposal.



2.
VENTILATION AND EMISSIONS CONTROL SYSTEMS



2.1 
Pretreatment Plant Off-Gas and Ventilation Treatment Systems




The pretreatment plant off-gas treatment systems will consist of two off-gas streams.  One stream will be from pretreatment vessel vents, and the other stream will be exhaust from reverse flow diverters (RFDs) and pulsed jet mixers (PJMs).  The process vessel vents will be treated through a caustic scrubber, high-efficiency mist eliminator (HEME), a volatile organic compounds oxidation unit, and carbon bed adsorbers.  The RFD/PJMs off-gas will be treated through demisters and HEPA filters.  The treated streams will be sampled and vented through flues PT-S3 and PT-S4.



The following provides descriptions of the pretreatment off-gas treatment components:



· Air inlet (air purge system)



· Collection (exhaust piping system)



· Vessel vent caustic scrubber



· HEMEs and pre-heaters



· Volatile organic compounds oxidation unit



· Carbon bed adsorbers



Air Inlet (Air Purge System)



Because the pretreatment process system design will be essentially an airtight design, the overall gas exhaust flow (except for evaporation, boiling, etc.) will be directly dependent on the air purge rates provided to each individual process vessel.



Continuous air purge to process vessels will be the primary control strategy for radiolytic produced hydrogen.  Additional airflow above the minimum hydrogen control rate may be introduced to each vessel to help balance the system and ensure that all vessels are obtaining the minimum required flow.  Additional airflow above the minimum for hydrogen dilution will also be introduced to individual vessels to remove heat by evaporative cooling.  This function will help prevent boiling of self-heating tanks during an extended shutdown.



The air inlet header system will be fitted with HEPA filters, isolation valves to change HEPA filters if needed, balance and control valves to regulate flow, and a flow measurement device.  Each inlet header will obtain air, at atmospheric pressure, from a C3 area and flow to a group of tanks.  The supply lines will be designed for the desired balance and total flow regulated at the inlet by the valves.  The HEPA filters will protect the C3 area from cross contamination in the unlikely event of reverse airflow.



Collection (Exhaust Piping System)



From the individual process vessels, a vent line will route exhaust to a sub-header, usually one for each cell or group of vessels within a cell.  The connection to the sub-headers from the process vessels will be arranged, where possible, to maintain airflow from normally lower activity vessels to (or past) normally higher activity level vessels.  This will help prevent contamination of lower activity vessels due to potential reverse flow or in-breathing.  The sub-header locations and the overall flow scheme will also be influenced by the plant layout and by the physical location of the major vessel vent headers.



Final sizing of the individual exhaust vent lines will be determined by airflow, process pump capacities for filling vessels, and other potential pressurization scenarios.  The individual exhaust vent lines, the sub-headers, and the headers will also be sized to minimize overall pressure drop and help balance the system.



Vessel Vent Caustic Scrubber



The vessel vent exhaust streams will be collected for treatment in the caustic scrubber.  The scrubber removes radioactive aerosols, acid gases, and NOx emissions.  The caustic scrubber will be a column with a bed filled with packing material.  Sodium hydroxide solution flows down through the bed while the off-gas enters the bottom and is drawn up through packing and caustic solution.  Contact between the gas and the liquid in the bed causes a portion of the NOx in the vent gas to dissolve and form sodium nitrate.  The scrubbing liquor collects in the sump of the column, and any excess overflows to pretreatment effluent collection.



After leaving the scrubber, the off-gas will flow to the HEMEs.  The HEMEs will prevent droplet carryover.  Positioning the scrubber upstream of the HEMEs will saturate the gas flow and enable the HEMEs to avoid damage from dry operation.  The scrubber will be provided with a bypass line and valve.  The bypass function will permit continued operation of the hydrogen control system in the unlikely event that the scrubber becomes plugged or disabled, or during maintenance activities.  Waste feed processing will be halted prior to initiating use of the bypass line.



High Efficiency Mist Eliminators and Pre-Heater



The HEME will be composed of regenerable deep-bed fiber filters configured in an annular shape to remove fine aerosols.  Gas flows from the outside to the inside hollow core, where the treated gas exits at the top and the liquid collects at the sealed bottom in a drainpipe.  The HEME will operate wet so that as the liquid aerosols accumulate, they form a liquid film on the filter element and then drop to the drainpipe.  Intermittent water spraying of the filter elements will be used to treat the vessel vent off-gas stream.



Three separate HEMEs will be used to treat the vessel vent off-gas streams.  The RFDs and PJMs will have four separate HEMEs, three in‑service and one offline.  This configuration will permit washing each HEME while it is offline.  The HEME effluent will be discharged to a drain vessel and then to an effluent vessel.



After treatment in a HEME, the vessel ventilation off-gas stream will be heated by the hot air injection system prior to processing through the oxidation unit.  The hot air injection system draws air through HEPA filters from a C3 area.  The air will be heated with an electric inline heater so that the combined air stream will be above its dew point to prevent condensation in the HEPA filters.


Demisters



The demister vessels will be provided with a number of segmented filter elements that are configured to form a set of long cylindrical filter candles to remove fine aerosols under dry operating conditions.  The RFD and PJM exhausts will flow from the outside to the inside hollow core, from which the clean gases will exit the top.



Three separate demisters will be used to treat the RFD and PJM exhausts.  This configuration will allow periodic washing of each demister while it is offline.  The washing fluid will be discharged to a drain collection vessel.



After treatment in the demisters, the RFD and PJM exhausts will be mixed with heated C3 area air to maintain a desired relative humidity prior to treatment through the HEPA filters.



Thermal Catalytic Oxidizer


A skid mounted thermal catalytic oxidt will remove VOCs from the vessel vent stream.  This unit will oxidize the VOCs to carbon dioxide, water, and a small amount of acid gases.  The skid will be comprised of a heat recovery exchanger, an electric heater, and a residence time chamber for the VOC unit.



The vessel vent stream will be preheated in the heat recovery unit using heat recycled from the thermal oxidation unit off-gas.  The electric heater will be used to further heat the vessel vent stream to the temperature required at the inlet of the thermal oxidation unit.



Carbon Bed Adsorbers



Two parallel carbon beds will be provided after the oxidation unit.  The carbon beds will further reduce volatile organic compounds from the off-gas stream.  The volatile organic compounds oxidation unit is designed to remove most of the volatile organic compounds from the vessel vent and the carbon beds will remove the remaining volatile organic compounds.  


2.2
LAW Vitrification Plant Off-Gas and Ventilation Treatment



The LAW vitrification plant will consist of four separate flues (emission units): LV-C2, LV-S1, LV-S2, and LV-S3 that will emit radionuclide emissions.  The emission sources to flue LV-C2, LV-S1, and LV-S2 consist of off-gases from plant building air supply systems.  The off-gases from those streams are expected to be particulate at normal temperature.  The emission sources to flue LV-S3 consists of off-gases from LAW melter and process vessels.  This stream is expected to contain particulates, radioactive gases, volatile organics, and acid gases at relatively high temperature and moisture content.  



2.2.1
LAW Melter Off-gas System



The proposed LAW melter off-gas system consists of the following systems:



· LAW primary off-gas process system 



· LAW secondary off-gas/vessel vent process system 




Melter off-gas will be generated from the vitrification of LAW in the Joule-heated ceramic melters.  The rate of generation of gases in the melters will be dynamic and not steady state.  The melters will generate off-gas resulting from the decomposition, oxidation, and vaporization of feed material.  Constituents of the off-gas include:



· Nitrogen oxides (NOx)



· Chloride, fluoride, and sulfur as oxides, acid gases, and salts



· Radionuclide particulates and aerosols




In addition, the LAW melters will generate small quantities of other volatile compounds including iodine‑129 (129I), carbon-14 (14C), tritium (3H), and volatile organic compounds.



The purpose of the LAW off-gas system is to cool and treat the melter off-gas and vessel ventilation off-gas to a level that is protective of human health and the environment.  The off-gas system must also provide a pressure confinement boundary that will control melter pressure and prevent vapor release to the cell.  The design of the melter off-gas systems need to accommodate changes in off-gas flow from each melter without causing other melters to pressurize and without allowing variations in the flow from one melter to impact other melters.



Separate systems will be provided for the initial decontamination of off-gas from each melter.  This is known as the primary off-gas treatment system.  The primary off-gas system is designed to handle intermittent surges of seven times steam flow and three times non-condensable flow from feed.  The primary system consists of a film cooler, submerged bed scrubber (SBS), and a wet electrostatic precipitator (WESP).  This system will cool the off-gas and remove particulates.



Additionally, an extra line from the melter to the SBS is provided in the unlikely case that the primary off-gas line plugs.  This extra line is composed of a film cooler and a butterfly valve as the isolation device.  As soon as the melter vacuum decreases to a set point, the butterfly valve is actuated and off-gas flow is allowed through the line to the SBS, thereby preventing melter pressurization.  In the event that the melter surge is much higher than the system is designed to handle, a pressure relief device acts as the pressure relief point venting the off-gas to the wet process cell.



The vessel ventilation headers will be combined with the WESP off-gas and routed to the secondary off-gas treatment system.  The secondary off-gas system will be designed to handle maximum sustained flow rate from the melters, assuming all melters are operating.  The system will be capable of operating effectively if only one melter is running.  The secondary off-gas system will consist of HEPA filters with pre-heater, exhauster fans, a carbon bed adsorber, a catalytic oxidizer/reducer unit, and a caustic scrubber.  The following sections provide descriptions of melter off-gas treatment components.



2.2.2
LAW Primary Off-gas Process System



The purpose of the primary off-gas treatment system is to cool the off-gas and remove aerosols generated by the melter.  The primary components consist of a film cooler, an SBS, and a wet electrostatic precipitator.



Film Cooler



The function of the film cooler is to cool the off-gas below the glass sticking temperature to minimize solids deposition on the off-gas piping walls.  The off-gas exits the melter and is mixed with air or steam/air mixture in the off-gas film cooler.  Each melter has a film cooler.  The film cooler is a double-walled pipe designed to introduce injected gas axially along the walls of the off-gas pipe through a series of holes or slots in the inner wall.


Submerged Bed Scrubber


Each LAW melter has a dedicated SBS.  After each film cooler, the off-gas enters the SBS column for further cooling and solids removal.  The SBS is a passive device designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas, cooling and condensation of melter vapor emissions, and interim storage of condensed fluids.  It will also quench the off-gas to a desired discharge temperature through the use of cooling coils/jacket.  The off-gas leaves the SBS in thermal equilibrium with the scrubbing solution.



The SBS has two off-gas inlets, one for the normal operations line and one for the standby line.  The off-gas enters the SBS through the appropriate inlet pipe that runs down through the center of the bed to the packing support plate.  The bed-retaining walls will extend below the support plate creating a lower skirt which will allow the formation of a gas bubble underneath the packing.  The entire bed is suspended off the floor of the SBS to allow the scrubbing solution to circulate freely through the bed.  After formation of the gas bubble beneath the packing, the injected off-gas then bubbles up through the packed bed.  The rising gas bubbles also cause the scrubbing liquid to circulate up through the packed bed, resulting in a general recirculation of the scrubbing solution.  The packing breaks larger bubbles into smaller ones to increase the gas to water contacting surface, thereby increasing particulate removal and heat transfer efficiencies.  The warmed scrubbing solution then flows downward outside of the packed bed through cooling coils/jacket.



The scrubbed off-gas discharges through the top of the SBS and is routed to the wet electrostatic precipitator (one per melter) for further particulate removal.



Wet Electrostatic Precipitator


The SBS off-gas is routed to the WESP for removal of aerosols down to and including sub-micron size.  Each melter system has a dedicated wet electrostatic precipitator.  The off-gas enters at the top of the unit and passes through a distribution plate.  The evenly distributed saturated gas then flows downward through the tubes.  The tubes act as positive electrodes.  Each tube has a single negatively charged electrode, which runs down the center of the tube.  A high voltage, direct current transformer supplies power to the electrodes.  A strong electric field is generated along the electrodes giving a negative charge to the aerosols passing through the tubes.  The negatively charged particles move towards the positively charged tube walls for collection.  Collected particles are then washed from the tube walls along with collected mists.  As the gas passes through the tubes, the first particles captured are the water droplets.  As the water droplets gravity drain through the electrode tubes the collected particles are washed off, and the final condensate is collected in the wet electrostatic precipitator dished bottom area.  A water spray may be used periodically to facilitate washing collected aerosols from the tubes.  The tube drain and wash solution are routed to a collection vessel.



2.2.3
Standby Primary Off-gas Treatment System



The standby line consists of an off-gas duct from the melter to the SBS and a pressure relief device.  The standby off-gas duct will extend to the bottom of the SBS packed bed, identical to the main off-gas line.  It is the same size as the main off-gas line, thus providing a doubling of flow cross-section for melter-generated gases.  During an unlikely event of melter surge, the pressure relief device valve will open rapidly, providing an alternative path for the melter off-gas to flow.  With this alternative routing, pressure control on the melter plenum can be maintained.



2.2.4
Vessel Ventilation Off-gas Treatment



The vessel ventilation off-gas system prevents migration of waste contaminates into the process cells and operating areas.  It does this by maintaining the various LAW process vessels under a slight vacuum relative to the cell.  The composition of the ventilation air is expected to be primarily air with slight chemical and radioactive particulate contamination.



The vessel ventilation air is combined with the melter off-gas prior to entering the secondary off-gas system HEPA filter pre-heater.  The combined air streams are treated together in the remaining sections of the secondary off-gas treatment systems.  A pressure control device is used to regulate the pressure between the vessel ventilation off-gas system and the melter off-gas system.



2.2.5
LAW Secondary Off-gas/Vessel Vent Process System



The melter off-gas stream that is treated through the primary off-gas system is combined with the vessel ventilation off-gas stream and treated through the LAW secondary off-gas/vessel vent process system.  This system removes the remaining particulate, miscellaneous acid gases, gaseous NOx, and volatile organic compounds.  Major components in the system include the HEPA pre-heaters and filters, catalytic oxidizer and reducer unit, and a caustic scrubber.  Descriptions of these components are provided below.



HEPA Pre-Heaters, Filters and Exhauster



The off-gas is heated, using an electric pre-heater, to a temperature above the gas stream’s dew point and then passed through dual set of HEPA filters to provide high efficiency submicron removal.  The off-gas is heated to avoid condensation in the HEPA filters.  The HEPA filters provide a combined particulate removal efficiency greater than 99.9995%.  When the radiation levels or differential pressure, or both, drop across the filters becomes too high, they will be manually changed out.  The system is comprised of two HEPA filter trains.  The off-gas passes through one filter train while the other remains available as an installed backup.


Carbon Bed Adsorbers



Carbon adsorbers will be provided after the exhaust fans and will be arranged in a lead/lag configuration to allow continued operation media changeout. The carbon beds will be located upstream of the thermal catalytic oxidizer and reducer unit (TCO/SCR) to remove mercury and halides acid gases that have been identified as TCO/SCR catalyst poisons.


Catalytic Oxidizer/Reducer Unit



To remove volatile organics compounds and NOx in the off-gas stream, a catalyst skid mounted unit with a combined thermal catalytic oxidizer unit and a NOx selective catalytic reduction unit will be used.  These units incorporate a heat recovery exchanger, an electric heater, a thermal catalyst bed, and a NOx selective catalytic reduction bed.  In this catalyst skid, organic compounds are oxidized to carbon dioxide (CO2), water vapor, and possibly acid gases (depending on the halogenated volatile organic compound present in the stream).  Also, NOx is reacted with ammonia to reduce it to nitrogen gas and water vapor.  The catalytic reduction unit has little effect in removing particulate radionuclides that may be present in the off-gas/vessel vent stream.  However, particulate radionuclides will have been removed upstream by HEPA filtration.



The VOC catalyst column operates at a somewhat lower temperature than the NOx catalyst; therefore, it is placed at the beginning of the unit.  This arrangement also prevents the formation of NOx through the volatile organic compound catalyst from the oxidation of ammonia, which is added after the gas goes through the VOC catalyst.  Further off-gas heating will occur through the VOCs catalyst, as the reactions occurring will be exothermic.



As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.  The heating medium used is the exhaust from the catalytic oxidizer/


reducer unit.  The cool off-gas enters the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to that required for the volatile organic compound catalyst to operate.



After the volatile organic compound catalyst, the off-gas enters a chamber where a urea solution is injected through an atomized spray and allowed to mix with the off-gas.  Urea, an ammonia source, is added so that the NOx reduction reactions can be carried out.  Two sets of NOx catalyst modules are required to achieve the required removal efficiency of greater than 95%.  The off-gas is treated through the first set of NOx catalyst modules.  After the first module, more urea is injected into the stream to allow further conversion in the second set.  The off-gas then goes through the second catalyst module.  Reduction of NOx is also an exothermic reaction; therefore, it significantly increases the off-gas temperature.  This hot off-gas then enters the hot side of the heat recovery unit to heat the incoming off-gas.  The cooled off-gas stream is then directed to the caustic scrubber for iodine removal, acid gas removal, and final cooling.



Caustic Scrubber



The caustic scrubber further treats the melter offgas by removing SOx, and providing final offgas cooling. The offgas stream enters the bottom of the scrubber and flows upward through a packed bed.  Contaminants in the offgas stream are absorbed into the liquid stream through the interaction of the gas, liquid, and packing media.  To neutralize the collected acid gases, a sodium hydroxide solution is added periodically.    After the caustic scrubber, the offgas is released to the environment via the LV-S3 emission unit.



2.2.6
Immobilized Low Activity Waste (ILAW) Glass Container 


The decontaminated immobilized low-activity waste (ILAW) containers will be shipped directly to a Hanford Site burial trench for disposal.



The ILAW containers will be constructed of steel that is physically and chemically compatible with the glass waste.  All of the ILAW containers will be closed by means of mechanical sealing.  Visual inspection will be conducted to ensure complete closure.  Under normal operating conditions, the ILAW containers are not expected to produce non-radioactive air emissions.



2.3
HLW Vitrification Plant Off-gas System



The HLW vitrification plant will consist of 7 separate emission units: HV-C2, HV-S1, HV-S2, HV-S3A and HV-S3B (second HLW melter emission unit), HV-S4, and IHLW‑S1.  The emission sources to HV-C2,  HV-S1, and HV-S2 will consist of offgases from plant building ventilation systems and will not emit non-radionuclide emissions.  The emissions flowing to HV‑S3A and HV-S3B will consist of offgases from the HLW melters and process vessels.  These streams are expected to contain particulates, radioactive gases, volatile organics, and acid gases with relatively high temperature and moisture content.  The emissions from HLW RFDs and PJMs will be vented through HV‑S4.



The following sections provide a description of the proposed offgas control system for the HLW vitrification plant.



2.3.1
HLW Melter Off-gas Treatment Process System



The HLW melter off-gas treatment process system consists of the following systems:



· HLW primary off-gas process system 



· HLW vessel vent process system 



· HLW secondary off-gas process system 



Melter off-gas will be generated from the vitrification of HLW in the Joule-heated ceramic melter.  The rate of generation of gases in the melter is dynamic and not steady state.  The melter will generate off-gas resulting from decomposition, oxidation, and vaporization of feed material.  Constituents of the off-gas will include:



· Nitrogen oxides (NOx)



· Chloride, fluoride, and sulfur as oxides, acid gases, and salts



· Radionuclide particulates and aerosols



In addition, the HLW melter generates small quantities of other volatile compounds, including 129I, 14C,  3H, and volatile organic compounds.



The purpose of the HLW off-gas treatment process system is to cool and treat the melter off-gas and vessel ventilation off-gas to a level that is protective of human health and the environment.  The off-gas system must also provide a pressure confinement boundary that will control melter pressure and prevent vapor release to the plant.  The design of the melter off-gas system must accommodate changes in off-gas flow from the melter without causing the melter to pressurize.



Initial decontamination of off-gas from the melter is provided by the primary off-gas treatment system.  This primary off-gas system is designed to handle intermittent surges of seven times steam flow and three times non-condensable flow from feed.  The primary system consists of a film cooler, an SBS, a wet electrostatic precipitator, a high efficiency mist eliminator, and two stages of HEPA filtration.  This system cools the off-gas and removes particulates.



Additionally, an extra line from the melter to the SBS is provided in the unlikely case that the primary off-gas line plugs.  This extra line includes a valve as the isolation device.  As soon as the melter vacuum decreases to a set point, the valve is actuated and off-gas flow is allowed through the line to the SBS, thereby preventing melter pressurization.  In the event that the melter surge is much higher than the system is designed to handle, a pressure relief device acts as the pressure relief point venting the off-gas to the melter cell.



The vessel ventilation header joins the primary off-gas system after the wet electrostatic precipitator.  After passing through the HEPA filters, the offgas is routed to the secondary offgas treatment system.  The offgas received through the vessel ventilation system consists primarily of air, water vapor, and minor amounts of aerosols generated by the agitation or movement of vessel contents.



The secondary offgas system is designed to handle the maximum sustained flow rate from the melter.  The secondary offgas system consists of, exhauster fans (two sets), a carbon bed adsorber, a heat recovery unit, a silver mordenite adsorption unit, and a catalytic oxidizer and reducer unit.  The following sections provide descriptions of major melter offgas treatment components.



2.3.2
Primary Melter Off-gas Treatment System



The purpose of the primary off-gas treatment system is to cool the melter off-gas and to remove off-gas aerosols generated by the melter and from the vessel ventilation air.  This treatment system consists of a film cooler, an SBS, a wet electrostatic precipitator, a high efficiency mist eliminator, an electric heater, and high efficiency particulate air filters.  Each of the HLW melters will have a dedicated offgas treatment system, and the following descriptions apply to both melter offgas treatment systems.



Film Cooler



The function of the film cooler is to cool the off-gas below the glass sticking temperature to minimize solids deposition on the off-gas piping walls.  The off-gas exits the melter and is mixed with air in the off-gas film cooler.  Each melter has a film cooler.  The film cooler is a double-walled pipe designed to introduce injected gas axially along the walls of the off-gas pipe through a series of holes or slots in the inner wall.



A mechanical reamer may be mounted on the film cooler to periodically remove solids build-up on the inner film cooler wall.  The reaming device (wire brush or drill) would be periodically inserted into the film cooler for mechanical solids removal.



Submerged Bed Scrubber


The off-gas from the HLW melter is further treated by an SBS.  The off-gas enters the SBS column for further cooling and solids removal.  The SBS is a passive device designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas, cooling and condensation of melter vapor emissions, and interim storage of condensed fluids.  It will also quench the off-gas to a desired discharge temperature through the use of cooling coils/jacket.  The off-gas leaves the SBS in thermal equilibrium with the scrubbing solution.



The SBS has two off-gas inlets, one for the normal operations line and one for the standby line.  The off-gas enters the SBS through the appropriate inlet pipe that runs down through the center of the bed to the packing support plate.  The bed-retaining walls will extend below the support plate creating a lower skirt which will allow the formation of a gas bubble underneath the packing.  The entire bed is suspended off the floor of the SBS to allow the scrubbing solution to circulate freely through the bed.  After formation of the gas bubble beneath the packing, the injected off-gas then bubbles up through the packed bed.  The rising gas bubbles also cause the scrubbing liquid to circulate up through the packed bed, resulting in a general recirculation of the scrubbing solution.  The packing breaks larger bubbles into smaller ones to increase the gas to water contacting surface, thereby increasing particulate removal and heat transfer efficiencies.  The warmed scrubbing solution then flows downward outside of the packed bed through cooling coils/jacket.  The scrubbed off-gas discharges through the top of the SBS and is routed to the wet electrostatic precipitator for further particulate removal.



Wet Electrostatic Precipitator


The SBS off-gas is routed to the WESP for removal of aerosols down to and including sub-micron size.  The off-gas enters at the top of the unit and may pass through a distribution plate.  The evenly distributed saturated gas then flows downward through the tubes.  The tubes act as positive electrodes.  Each of these tubes has a single negatively charged electrode, which runs down the centerline of each tube.  A high voltage, direct current transformer supplies the power to the electrodes.  A strong electric field generated along the electrodes will give a negative charge to the aerosols.  The negatively charged particles move toward the positively charged tube walls for collection.  Collected particles are then washed from the tube walls along with collected mists.  As the gas passes through the tubes, the first particles captured are the water droplets.  As the water droplets gravity drain through the electrode tubes, the collected particles are washed off and the final condensate is collected in the wet electrostatic precipitator dished bottom area.  A water spray may be used periodically to facilitate washing collected aerosols from the tubes.  The tube drain and wash solution are routed to a collection vessel.



High Efficiency Mist Eliminator


Further removal of radioactive aerosols is accomplished using the HEME.  The HEMEs also reduce the dust-loading rate on the HEPA filters.  A HEME is essentially a high efficiency demister that has a removal efficiency of greater than 99% for aerosols down to the sub-micron size.  As the off-gas passes through the HEME, the liquid droplets and other aerosols within the off-gas interact with HEME filaments.  As the aerosols contact the filaments, they adhere to the filaments surface by surface tension.  As the droplets agglomerate and grow, they eventually acquire enough mass to fall by gravity to the bottom of the unit, thus overriding the original surface tension, friction with the filaments, and the gas velocity.  These collected droplets will contain the majority of the off-gas radioactivity and will be collected in the bottom of the HEME.  The condensate will collect and gravity drain into an SBS condensate vessel.  As the condensate flows down through the filter bed, a washing action is generated that will help wash collected solids from the filter elements.  However, some solids may accumulate in the bed over time, causing the pressure drop across the filter to increase.  When the pressure drop across the HEME reaches a predefined level, it is washed with process water to facilitate removal of accumulated solids.  Some insoluble solids may remain, and their accumulation will eventually lead to the replacement of the HEME filter elements.



HEPA Pre-Heaters, Filters and Exhauster



The off-gas is heated using an electric pre-heater to a temperature above the gas stream’s dew point and then passed through dual set of HEPA filters to provide high efficiency submicron removal.  The off-gas is heated to avoid condensation in the HEPA filters.  The HEPA filters provide a combined particulate removal efficiency greater than 99.9995%.  When the differential pressure drop across the filters becomes too high, they will be remotely changed out.  The system is comprised of two parallel heater/HEPA filter trains.  The off-gas passes through one train while the other remains available as an installed backup.



2.3.3
Standby Primary Off-gas Treatment System



The standby line consists of an off-gas duct from the melter to the SBS and a pressure relief device.  The standby off-gas duct will extend to the bottom of the SBS packed bed, identical to the main off-gas line.  It is the same size as the main off-gas line, thus providing a doubling of flow cross-section for melter-generated gases.  During the unlikely event of melter surge, the pressure relief valve will open rapidly, providing an alternative path for the melter off-gas to flow.  With this alternative routing, pressure control on the melter plenum can be maintained.



2.3.4
Vessel Ventilation Off-gas Treatment



The vessel ventilation off-gas system prevents migration of waste contaminates into the process cells and operating areas.  It does this by maintaining the various HLW process vessels under a slight vacuum relative to the cell.  The composition of the ventilation air is expected to be primarily air with slight chemical and radioactive particulate contamination.



The vessel ventilation air is combined with the melter off-gas prior to entering the primary off-gas system HEMEs.  The combined air streams are treated together in the remaining sections of the primary and secondary off-gas treatment systems.  A pressure control device is used to regulate the pressure between the vessel ventilation off-gas system and the melter off-gas system.



2.3.5
HLW Pulse Ventilation System



Gaseous emissions are produced by RFDs and PJMs that are used to mix and move wastes in the HLW vitrification plant.  The exhaust from RFDs and PJMs throughout the HLW vitrification plant is collected in the pulse ventilation system headers.  This exhaust is potentially contaminated with aerosols and particulates.  Electric pre-heaters eliminate liquid aerosols and reduce the relative humidity of the gas stream, as necessary, before it encounters the system HEPA filters.  The gas is passed through HEPA filters to remove particulates that may be present.  When the differential pressure drops or radiation levels across the filters become too high, they will be remotely changed out.



2.3.6
Secondary Off-gas Treatment System



The combined primary off-gas stream and vessel ventilation off-gas stream are discharged to the secondary off-gas treatment system.  The secondary off-gas system will treat the combined off-gas to a level protective of human health and the environment.  Specifically, the secondary off-gas treatment system will remove radioactive iodine, volatile organic compounds, and acid gases, as required, to meet the facilities’ air discharge requirements.  The secondary offgas treatment system consists of carbon bed adsorbers, silver mordenite column, an organic thermal catalytic oxidizer unit, and a NOx SCR unit.


Carbon Bed Adsorbers



Two parallel carbon beds will be provided after the exhaust fans and will be arranged in a lead/lag configuration to allow continued operation media changeout.  The carbon beds will be located upstream of the thermal catalytic oxidizer and reducer unit (TCO/SCR) to remove mercury and halides from the offgas and serve to prevent mercury from fouling the TCO/SCR catalyst.



Silver Mordenite Adsorber.  



The silver mordenite adsorber is present to remove halogens such as radioactive iodine, fluorine, and chlorine from the melter offgas.  Silver mordenite is an absorbent in the form of cylindrical pellets contained in cartridges.  The absorbent is expected to lose effectiveness over time and will require replacement.  Halogens react with the silver in the bed and are trapped within the matrix.  Loading begins at the front of the silver mordenite beds and progressively loads the silver through the column until breakthrough is reached at the end of the column.  Absorption reactions occur within a reaction zone (or mass transfer zone) that varies in length, depending on the temperature of the bed and the gas velocity through the bed.  The column structure is similar to that in a carbon bed absorber.  The adsorber unit is not a tank-like structure, but is instead a bank of cartridges through which the gas stream is directed.  The absorbent cartridges allow for manual removal and replacement, when required or after a predetermined life span, and are sized to fit into standard waste drums for disposal.



Catalytic Oxidizer/Reducer Unit



To remove volatile organic compounds and NOx in the off-gas stream, a catalyst skid mounted unit with a combined thermal catalytic oxidizer unit and a NOx selective catalytic reduction unit will be used.  These units incorporate a heat recovery exchanger, an electric heater, a thermal catalyst bed, and a NOx selective catalytic reduction bed.  In this catalyst skid, organic compounds are oxidized to carbon dioxide, water vapor, and possibly acid gases (depending on the halogenated volatile organic compound present in the stream).  Also, NOx is reacted with ammonia to reduce it to nitrogen gas and water vapor.



The VOC catalyst column operates at a somewhat lower temperature than the NOx catalyst; therefore, it is placed at the beginning of the unit.  This arrangement also prevents the formation of NOx through the VOC catalyst from the oxidation of ammonia, which is added after the gas goes through the VOC catalyst.  Further off-gas heating will occur through the VOC catalyst, as the reactions occurring are exothermic.



As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.  The heating medium used is the exhaust from the catalytic oxidizer/reducer unit.  The cool off-gas enters the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to that required for the volatile organic compound catalyst to operate.



After the volatile organic compound catalyst, the off-gas enters a chamber where gaseous ammonia is injected through an atomized spray and allowed to mix with the off-gas.  Ammonia is added so that the NOx reduction reactions can be carried out.  Reduction of NOx is also an exothermic reaction; therefore, it significantly increases the off-gas temperature.  This hot off-gas then enters the hot side of the heat recovery unit to heat the incoming off-gas.  


2.3.7
Immobilized HLW (IHLW) Glass Canister Storage



The decontaminated IHLW canisters are stored at a the IHLW canister storage area, which is located in the HLW vitrification plant.



The IHLW containers will be constructed of steel.  The steel will be physically and chemically compatible with the glass waste.  All of the IHLW canisters will be sealed through welding.  Visual inspection will be conducted to ensure complete closure.  Under normal operating conditions, the IHLW canisters are not expected to produce emissions.  Therefore, no controls will be provided for the IHLW canister storage area.



2.3.8
Melter Off-gas Maintenance Bypass System



The HLW and LAW melters are equipped with a maintenance ventilation line that bypasses the SBS and WESP units.  The purpose of this line is to provide melter ventilation during idling conditions in the unlikely event that the SBS or WESP requires maintenance.  Prior to initiating use of the maintenance ventilation line, waste feed will be halted and the melter placed into an idle condition.  No waste feed would be fed to the melters when the maintenance ventilation line is in use.



The maintenance ventilation line may also find use during commissioning when the plant is running on non-radioactive, non-dangerous simulants.  The maintenance ventilation line could also be used if maintenance was required for the melter standby or duty off-gas lines connecting the melter and the SBS, or the standby off-gas line actuation valve.  In this case, the standby and duty lines would be isolated, for example, by valves, spectacle flanges, or hydraulically (by raising the level in the SBS).



Idling emissions from the melter are mainly heated air at about 1/5 to 1/10 the gas volume expected during slurry feeding.  The gas will still be processed through the secondary off-gas treatment system that includes HEPA filtration, thermal catalytic oxidation, and selective catalytic reduction.



2.4
WTP Building Ventilation



The pretreatment, LAW vitrification, and HLW vitrification plants building ventilation systems requiring controls are:



· C2 area ventilation



· C3 area ventilation



· C5 area ventilation



The C2 areas typically will consist of non-process operating areas, access corridors, and control/instrumentation and electrical rooms.  Filtered air will be supplied to these areas by the C2 supply system and will be cascaded into adjacent C3 areas or HEPA filtered and exhausted by the C2 exhaust system.



The C3 areas typically will consist of filter plant rooms, workshops, maintenance areas, and monitoring areas.  Access from a C2 area to a C3 area will be via a C2/C3 sub-change room.  Air will generally be drawn from C2 areas and cascaded through the C3 areas into C5 areas.  The C3 air that is not cascaded to C5 areas is passed through HEPA filters and discharged to the atmosphere.



The C5 areas typically will consist of a series of process cells where waste will be stored and treated.  The hot cell will house major pumps and valves and other process equipment.  Air will be cascaded into the C5 areas, generally from adjacent C3 areas, and extracted by the C5 extract system.  The C5 exhaust system will be comprised of HEPA filters and variable speed fans.  Fans designed to maintain continuous system operation will drive the airflow.  This system will also be interlocked with the C3 area ventilation system to prevent backflow by shutting down the C3 system if the C5 area ventilation system shuts down.  The C5 air is passed through HEPA filters and discharged to the atmosphere.



2.5
Analytical Laboratory Off-gas System



The WTP analytical laboratory will provide support for process control, waste form compliance, regulatory analysis for air, liquid, soil and sludge samples, and tank farm core and grab samples.  Radionuclide particulate and aerosols are expected in the analytical laboratory exhaust systems due to the handling and analysis of various samples.



The WTP laboratory will be composed of analytical hot cell laboratory equipment system (AHL) and analytical radiological laboratory equipment system (rad labs).  Sample conveyance systems will automatically transport samples from the other process plants to the analytical laboratory.  High‑activity samples will be managed in a hotcell area that will contain hot cells dedicated to sample receipt, sample fusion, acid digestion, and dilution to support specific analytical techniques or functions in the analytical radiological laboratories.  The hot cell exhaust will be handled as C5 ventilation system and the exhausts from C5 ventilation will be vented through the C5 emission unit (LB‑S2).  This stream will be filtered through a two‑stage HEPA filtration system.


The analytical radiological laboratory will support analyses of low and medium radioactive samples.  Each laboratory will have specific analytical equipment to perform the intended function.  Fume hoods within these laboratories will be handled by the C3 ventilation system and vented through emission unit LB‑S1.  This stream is processed through one stage of HEPA filtration.  The building ventilation air associated with general laboratory work areas or offices will be vented through emission unit LB‑C2.  This stream is processed through a one‑stage HEPA filtration system.



2.6
Balance of Facility Off-gas Controls



Based on the anticipated activities and emission analyses, the glass former storage area is the only area that will be equipped with controls for criteria air pollutant emissions.



The outdoor storage area will contain the material storage silos, weight hoppers, transporters, blending silos, and blended glass former transporters.  The storage silos and blending silos will have baghouses to minimize emissions during loading and unloading.  To further limit emissions, transfer of the glass formers between the weigh hoppers, the blending silos, and the melter feed hoppers will occur through sealed, dense-phase pneumatic conveying.



THEREFORE, IT IS ORDERED that the project as described in said Notice of Construction application, and more specifically detailed in plans, specifications, and other information, submitted to the Department of Ecology in reference thereto, is approved for construction, installation and operation, provided the following conditions are met:



APPROVAL CONDITIONS:


1.
EMISSIONS CONTROL


1.1
Opacity from each Pretreatment, HLW and LAW process off-gas exhaust stack  shall not exceed 5 percent.Exhaust stacks from the boilers, emergency turbine generators, emergency diesel generator, and diesel fire pumps shall not exceed 10 percent, over a 6 minute average as measured by EPA Reference Method 9, or an equivalent method approved in advance by Ecology.  A certified opacity reader shall read and record the opacity concurrent with any source testing.  



1.2
All boilers, emergency diesel generator, emergency turbine generators and the diesel fire pump shall be fired on Ultra-Low Sulfur Diesel l (ULSD), ULSd means fuel oil with a sulfur content of 0.0015 % or less.  Compliance shall be monitored by maintaining (Phil, this is deleted for consistency with condition 7.3) records of fuel purchases.



1.3
The operation of the six steam generating boilers shall not exceed an annual aggregated fuel consumption limit of 13,400,000 gallons per year summed daily for the previous 365 days.


1.4
Each of the emergency turbine generators and  emergency diesel generator shall not operate for more than 164 hours per year on a 12 month rolling summation calculated once per month. Compliance shall be monitored by installing and operating non-resetable totalizers on each generator.


1.5
Each of the 2 diesel fire pumps shall not operate for more than 230 hours per year on a 12 month rolling summation calculated once per month.  Compliance shall be monitored by installing and operating a non-resetable totalizer on the fire pump.



2.  TOTAL EMISSION LIMITS




2.1
The activities described in the NOC application will be permitted with the control technologies proposed, provided that the total emissions from all activities will not result in exceedance of WAC 173-460 ASILs or result in criteria pollutant emission increases.



2.2
A new NOC will be required, if total emissions of toxic air pollutants exceed the values specified in tables 4, 5 and 6 in Attachment 1. These values shall be confirmed by emission calculations, for indicator constituents, derived from waste characterization data obtained through implementation of the Ecology approved Regulatory Data Objectives Supporting Tank Waste Remediation  System Privatization Project (PNNL-12040).  The mass feed rates for the indicator constituents will be verified to be less than or equal to the mass feed rates used in the Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization Plant (24590-WTP-RPT, PO-03-008, Rev 0.  Results of any such calculations will be maintained on file and made available upon inspection/request.






3. GENERAL TESTING REQUIREMENTS



3.1
Within 180-days of achieving the optimized feed rate of simulant at which the LAW and HLW vitrification facilities will be operated, the permittee shall demonstrate initial compliance through a performance demonstration conducted per an Ecology approved Performance Demonstration Plan. The permittee shall utilize the Performance Demonstration Plan requirements identified in the Dangerous Waste Portion of the Resource Conservation and Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste Hanford Waste Treatment and Immobilization Plant (DWP), condition III.10.H.5.f (LAW) and III.10.J.5.f (HLW).  Ecology shall be notified at least 30 days prior to the test and invited to participate in the test activities at least one week prior to testing.



3.2
Testing per the initial compliance testing identified in 3.1 shall be conducted  in accordance with the frequency identified in the DWP, conditions III.10.I.1.h (LAW) and III.10.K.1.h (HLW).



3.3
The permittee shall provide to Ecology written reports of all compliance testing associated with the 3.1, 3.2, and 3.5 within 180 days of the test date.



3.4
Sampling ports and platforms for testing must be provided by the permittee.  The ports must meet the requirements of Title 40 Code of Federal Regulations Part 60 (40 CFR 60), Appendix A, Method 1, 7/1/00.  Adequate and safe access to the test ports must be provided. 



3.5
Within 180 days of initial startup, boiler source testing shall be conducted according to the following methods, unless an alternate method has been proposed in writing by the permittee and approved by Ecology in writing in advance of the testing.



3.5.1
Carbon Monoxide – EPA Reference Method 10, 40 CFR 60, Appendix A, 7/1/00



3.5.2
Volatile Organic Compounds (VOC) – EPA Reference Method 18, 40 CFR 60, Appendix A, 7/1/00



3.5.3
Sulfur Dioxide – EPA Reference Method 6C, 40 CFR 60, Appendix A, 7/1/00.



3.6
During the boiler source testing described in 3.5 above, a direct-reading measurement device for carbon monoxide and nitrogen oxides with a minimum measurement accuracy of five percent or less shall take readings according to methods proposed by the permittee and approved by Ecology in writing in advance of the testing.  The direct-reading instrument shall be calibrated for future use using the results of the source testing.


4. EMISSION CONTROL MONITORS


Emissions from boilers shall be monitored for CO, and Oxygen by means of a portable emissions analyzer (direct-reading measurement device) at initial startup and after routinely scheduled maintenance activities and burner/control adjustments such as fuel/air metering ratio control and oxygen trim control.



5. MANUALS



Within 90 days of startup DOE shall identify operational parameters and practices that will constitute proper operation of the Pretreatment plant, LAW vitrification plant, the HLW vitrification plant, the Laboratory, and the BOF that have the potential to affect emissions to the atmosphere, including but not limited to, the steam boilers, emergency turbine generators and the emergency diesel generator.  These operational parameters and practices shall be included in an operation and maintenance manual (O&M) for the facility.  The O&M manual shall be maintained and followed by the DOE and shall be available for review by state, federal and local agencies.  The O&M manuals shall be updated to reflect any modifications of the process or operating procedures.  The Pretreatment plant, LAW vitrification plant, the HLW vitrification plant, the Laboratory, and the BOF shall be properly designed, operated and maintained.  Failure to follow the requirements of the O&M Manual and the adequacy of the O&M Manual will be two of the factors considered by Ecology in determining whether these sources are properly designed, operated and maintained. Emissions that result from a failure to follow the requirements of the O&M manual may be considered credible evidence that emission violations have occurred.   


6. INITIAL NOTIFICATIONS & SUBMITTALS


All notifications and submittals required under these Approval Conditions shall be sent to:




Washington State Department of Ecology




Nuclear Waste Program




3100 Port of Benton Boulevard


Richland, Washington 99254


7. MONITORING and RECORDKEEPING


Specific records shall be kept on-site by the Permittee and made available for inspection by Ecology upon request.  The records shall be organized in a readily accessible manner and cover a minimum of the most recent sixty (60) month period.  The records to be kept shall include, but not be limited to, the following:



7.1
Calculations of TAPs emissions derived from waste feed characterization.



7.2
Calculations of ammonia emissions from LAW and HLW.



7.3
Records of monthly fuel purchases and use and an annual certification, from the fuel distributor, stating the sulfur content of the fuel that was supplied.


7.4
Logs of boiler tune-ups and significant boiler maintenance activities will be maintained.



7.5
Records of actions taken to minimize fugitive dust in accord with General Condition 8.1 including establishment of routine or ad hoc dust suppression or soil fixative placement


8. GENERAL CONDITIONS


8.1
Fugitive Dust Control: A Construction Phase Fugitive Dust Control Plan,



         prepared using EPA and Ecology guidelines, shall be developed and implemented.  The plan shall address fugitive dust control at the WTP construction site adjacent to the Hanford 200 Area and the Material Handling Facility.  A copy of this plan shall be maintained onsite at all times in a place known to facility employees that are responsible for complying with the requirements contained therein and shall be retrievable by those employees at all times when activities regulated by the documents are occurring.  These documents shall be made available to Ecology upon request.



8.2
Commencing/Discontinuing Construction and/or Operations: This approval shall become void if the proposed activities are not commenced within eighteen (18) months after receipt of this Order approving the NOC application, or if activities are discontinued for a period of eighteen (18) months.



8.3
Compliance Assurance Access: Access to the source by EPA or Ecology shall be allowed for the purposes of compliance assurance inspections.  Failure to allow access is grounds for revocation of the Order approving the NOC.



8.4
Modification to Facility or Operating Procedures: Any modification to any equipment or operating procedures, contrary to information provided in the NOC application, shall be reported to Ecology at least sixty (60) days before such modification.  Such modification may require a new, or amended, NOC approval Order.



8.5
Activities Inconsistent with this Order: Any activity undertaken by the Permittee or others, in a manner that is inconsistent with the NOC application, and this determination, shall be subject to Ecology enforcement under applicable regulations.



8.6
Obligations under Other Laws or Regulations: Nothing in this Order shall be construed to relieve the Permittee of its obligations under any local, state, or federal laws, or regulations.



8.7
Nothing in this approval shall be construed as obviating compliance with any requirement of law other than those imposed pursuant to the Washington Clean Air Act, and rules and regulations there under. 



8.8
A two (2) month testing and break-in period is allowed, after any part or portion of this project becomes operational, to make any changes or adjustments required to comply with applicable rules and regulations pertaining to air quality and conditions of operation imposed herein.  Thereafter, any violation of such rules and regulations, or of the terms of this approval, shall be subject to the sanctions provided in Chapter 70.94 RCW. 


Authorization may be modified, suspended or revoked in whole, or part, for cause including, but not limited to, the following:



1. Violation of any terms or conditions of this authorization;



2. Obtaining this authorization by misrepresentation, or failure to disclose fully all relevant facts. 



The provisions of this authorization are severable and, if any provision of this authorization, or application of any provisions of this authorization to any circumstance, is held invalid, the application of such provision to their circumstances, and the remainder of this authorization, shall not be affected thereby.



Any person feeling aggrieved by this ORDER may obtain review thereof  by application, within thirty (30) days of receipt of this ORDER, to:







Pollution Control Hearings Board







P.O. Box 40903







Olympia, Washington  98504-0903



Concurrently, copies of the application must be sent to:



Washington State Department of Ecology
Washington State Department of Ecology



P.O. Box 47600




1315 West Fourth Avenue



Olympia, Washington  98504-7600

Kennewick Washington 99336-6018



These procedures are consistent with the provisions of Chapter 43.21B RCW, and the rules and regulations adopted there under. 



DATED .



PREPARED AND REVIEWED BY:



, P.E.





APPROVED BY:
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: WTP PSD/NOC Fuel Consumption Tracking
Date: Tuesday, January 08, 2013 2:47:26 PM


I think for ease of reporting they should be equal but in the future I would probably use
monthly


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 08, 2013 2:46 PM
To: Hibbard, Richard (ECY)
Subject: RE: WTP PSD/NOC Fuel Consumption Tracking


Rich,


I glossed over that you were rolling on a daily basis (sorry).  Do you want 730 data points
reported (one for each days consumption and one for the rolling average on that day, 365
times)?


I’m trying to align the NOC and PSD in context and format as much as possible.  Now that
you picked blue, would your text be preferred as it is tighter (day vs. month)?


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 08, 2013 2:13 PM
To: Gent, Philip (ECY)
Subject: RE: WTP PSD/NOC Fuel Consumption Tracking


Phil:


Those may be two entirely different conditions.  Hours and fuel useage don’t necessarily
equate.  Load and load fuel rates are needed when comparing these two conditions. 
Assuming the 13,400,000 gallons equates to 95% operation of 3 boilers operating 8760 and
95% operation of 3 boilers operating  41% of the year (strange number by the way) it may
not matter.  I see little benefit (assuming the numbers add up).  BTW it seems funny to me
that a 356-day rolling average in unacceptable but a semiannual report of monthly
averages for the previous 12-months is acceptable.


All things being equal I like the one in blue



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RHIB461
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_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 08, 2013 11:35 AM
To: Hibbard, Richard (ECY)
Subject: WTP PSD/NOC Fuel Consumption Tracking


Rich,


PSD-02-01 (Hanford WTP) has an approval condition 8 that I copied below.  I butted heads
with EPA on EFSEC’s behalf on a synthetic minor for the power plant here.  EPA has
guidance that annual summation isn’t an approved vehicle for compliance and they require
a 12 month rolling summation as a minimum.


8.      The operation of the six steam generating boilers shall not exceed an annual
aggregated fuel consumption limit of 13,400,000 gallons per year summed daily for the
previous 365 days. 


8.1 Compliance shall be determined by maintaining fuel purchase records.


8.2 Compliance shall be monitored by including a written statement in each
semiannual report of the total fuel consumption over the previous 12 months.


The current NOC has the following language (though WTP would like it to change to the
annual language you have proposed) in red.  I’m proposing the language in blue.


Three of the steam generating boilers shall not exceed 8,760, and three shall not exceed 3,679
hours per year on a 12 month rolling summation calculated once per month.  Compliance
shall be monitored by installing and operating non-resetable totalizers on each boiler.


Emission Limits


The operation of the six steam generating boilers shall not exceed an annual
aggregated fuel consumption limit of 13,400,000 gallons on a 12 month rolling
summation calculated once per month.


Compliance Demonstration


Compliance shall be determined by maintaining fuel purchase records.


Compliance shall be monitored by including a written statement in each
semiannual report of the monthly and rolling summation for total fuel
consumption over the previous 12 months .


You thoughts?


Philip Gent, PE
Waste Management Section
Nuclear Waste Program







Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: WTP PSD/NOC Fuel Consumption Tracking
Date: Tuesday, January 08, 2013 2:12:41 PM


Phil:


Those may be two entirely different conditions.  Hours and fuel useage don’t necessarily
equate.  Load and load fuel rates are needed when comparing these two conditions. 
Assuming the 13,400,000 gallons equates to 95% operation of 3 boilers operating 8760 and
95% operation of 3 boilers operating  41% of the year (strange number by the way) it may
not matter.  I see little benefit (assuming the numbers add up).  BTW it seems funny to me
that a 356-day rolling average in unacceptable but a semiannual report of monthly
averages for the previous 12-months is acceptable.


All things being equal I like the one in blue


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 08, 2013 11:35 AM
To: Hibbard, Richard (ECY)
Subject: WTP PSD/NOC Fuel Consumption Tracking


Rich,


PSD-02-01 (Hanford WTP) has an approval condition 8 that I copied below.  I butted heads
with EPA on EFSEC’s behalf on a synthetic minor for the power plant here.  EPA has
guidance that annual summation isn’t an approved vehicle for compliance and they require
a 12 month rolling summation as a minimum.


8.      The operation of the six steam generating boilers shall not exceed an annual
aggregated fuel consumption limit of 13,400,000 gallons per year summed daily for the
previous 365 days. 


8.1 Compliance shall be determined by maintaining fuel purchase records.


8.2 Compliance shall be monitored by including a written statement in each
semiannual report of the total fuel consumption over the previous 12 months.


The current NOC has the following language (though WTP would like it to change to the
annual language you have proposed) in red.  I’m proposing the language in blue.


Three of the steam generating boilers shall not exceed 8,760, and three shall not exceed 3,679
hours per year on a 12 month rolling summation calculated once per month.  Compliance
shall be monitored by installing and operating non-resetable totalizers on each boiler.



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RHIB461
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Emission Limits


The operation of the six steam generating boilers shall not exceed an annual
aggregated fuel consumption limit of 13,400,000 gallons on a 12 month rolling
summation calculated once per month.


Compliance Demonstration


Compliance shall be determined by maintaining fuel purchase records.


Compliance shall be monitored by including a written statement in each
semiannual report of the monthly and rolling summation for total fuel
consumption over the previous 12 months .


You thoughts?


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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From: Haggard, Robert (URS)
To: Gent, Philip (ECY)
Subject: WTP SEPA Checklist
Date: Monday, January 14, 2013 3:46:36 PM
Attachments: 24590-WTP-RPT-ENV-01-011_Rev_002[1].TIF


Phil,


Please see attached file.  If you have questions, please let me know.


Thanks 
Bob 
371-4496 
<<24590-WTP-RPT-ENV-01-011_Rev_002[1].TIF>>
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From: Brown, Madeleine (ECY)
To: Gent, Philip (ECY)
Subject: upcoming comment periods
Date: Monday, January 14, 2013 2:57:28 PM
Attachments: PSD-NOC.docx


Phil, attached you’ll find the draft notice for the PSD-NOC.  This has not been through any
review at NWP yet.    You can see it has a November date on it – of course we will revise
this when we have firm dates.  


I recall in the Fall you mentioned there would be more actions like the NOCs we have
recently done comment periods for.    I would like to know when, what for, and how
many.    I understand this may not be very clear yet, but I’d be grateful if you could share
what you know. 


Madeleine C. Brown


Washington Department of Ecology


Nuclear Waste Program


Mabr461@ecy.wa.gov


(509) 372-7936
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November 2012


Nuclear Waste and Air Quality Programs


Public Comment Period








Publication Number:  12-05-01x	2	November 2012


Two proposed air emissions permits for Hanford WHY IT MATTERS


The permit ensures Hanford’s air emissions stay within safe limits that protect people and the environment.





PUBLIC COMMENT PERIOD


November 15 – December 14, 2012





TO SUBMIT COMMENTS


Send comments or questions by e-mail (preferred), U.S. mail, or hand deliver them to:


For the NOC


Philip Gent


3100 Port of Benton Blvd.


Richland, WA 99354


      Hanford@ecy.wa.gov





	For the PSD:


	Richard B. Hibbard


Department of Ecology, Air Quality Program


P.O. Box 47600


Olympia, WA  98504-7600


Email:  richard.hibbard@ecy.wa.gov 


Phone:  (360) 407-6896





PUBLIC HEARING


A public hearing is not scheduled, but if there is enough interest, we will consider holding one. To request a hearing or for more information, contact:


Madeleine Brown


509-372-7936


Hanford@ecy.wa.gov





Or call the Hanford Cleanup Line at 800-321-2008.














The Washington Department of Ecology (Ecology) has received a request for changes to two air permits.  





Two changes under two programs


The two permits are the Prevention of Significant Deterioration (PSD) program and a “Notice of Construction.”  Ecology’s Air Quality Program runs the federal PSD program for Washington. Ecology’s Nuclear Waste Program runs the state’s program for reviewing new sources at Hanford.  The notices of construction, when approved, get folded into Hanford’s Air Operating Permit. 





The proposed PSD permit will allow the US Department of Energy (USDOE) to replace two approved diesel generators with two turbines.  The turbines are to provide emergency power for Hanford’s Waste Treatment Plant.  USDOE is building this plant to immobilize waste from underground tanks in a stable glass form.  This area is near the center of the Hanford Site, and is several miles from any farm or residence.


 


The proposed notice of construction approval will allow increasing how long two diesel fire water pumps can run, from 110 to 230 hours per year.  This is to allow USDOE to maintain and properly test the fire water system.  





How can you review the proposed permits?  


You can review copies of the proposed PSD permit, its Technical Support Document, and the project application on the Ecology PSD permitting web site:   www.ecy.wa.gov/programs/air/psd/psd_publiccomments.html


You can review the proposed NOC permit and its supporting information online at  





www.ecy.wa.gov/programs/nwp/commentperiods.htm





The information is also available at the locations on page 2. 


November 2012


Nuclear Waste Program





· 
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Document Review Locations





Lacey


Ecology’s Air Quality Program


300 Desmond Drive


Lacey, WA 98503





Richland


Ecology’s Nuclear Waste Program Resource Center 


3100 Port of Benton Blvd.


Richland, WA 99354


Contact: Valarie Peery, 509-372-7950





Dept. of Energy Administrative Record


2440 Stevens Drive, Room 1101


Richland, WA 99354


Contact: Heather Childers, 509-376-2530





Department of Energy Reading Room


2770 Crimson Way, Room 101-L


Richland, WA 99354


Contact: Janice Parthree, 509-372-7443








Portland


Portland State University 


Branford Price Millar Library


1875 SW Park Avenue


Portland, OR 97207


Contact: Claudia Weston, 503-725-4542





Seattle


University of WA Suzzallo Library


P.O. Box 352900


Seattle, WA 98195


Contact: Hilary Reinert, 206-543-5597





Spokane


Gonzaga University Foley Center


502 E Boone Avenue


Spokane, WA  99258


Contact: John Spencer, 509-313-6110





























 






If you want to comment….


Anyone (including the applicant) who objects to any condition of the proposed approvals must raise all issues and submit all arguments supporting their position by the end of the comment period.  You must submit all supporting materials in full.  They cannot be incorporated by reference unless they are already part of the administrative record in the same proceeding or are generally available reference material.  





Can a decision be appealed?


Yes.  Following the public comment period, we will make final decisions about the project and send copies of them to everyone who submitted comments.  We will also put the decisions the document review locations.  





Within 30 days after our final decisions, anyone who commented on the proposed PSD approval may appeal the decision to the EPA Environmental Appeals Board (under 40 CFR 124.19) or to Washington’s Pollution Control Hearings Board (PCHB) under Chapter 371-08 WAC and Chapter 43.21B RCW.  Anyone who commented on the proposed NOC approval may appeal the decision to the PCHB only.  Anyone who did not file comments or participate in the public hearing (if held) may petition for administrative review only on the changes made between the proposed approvals and the final approvals.  More information on appeals is available at http://www.ecy.wa.gov/programs/air/psd/psd_appeals.html  





Permittee/Site Owner


U.S. Department of Energy 


Richland Operations Office


P.O. Box 550


Richland, WA 99352





SPECIAL ACCOMMODATIONS 


If you require special accommodations or need this document in a version for the visually impaired, call the Nuclear Waste Program at 509-372-7950. Persons with hearing loss, call 711 for Washington Relay Service. Persons with a speech disability, call 877-833-6341.
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From: Haggard, Robert (URS)
To: Gent, Philip (ECY)
Subject: DE02nwp-002 rev 1
Date: Tuesday, December 18, 2012 9:51:45 AM
Attachments: 076419_Rev_NA.pdf



mailto:rdhaggar@bechtel.com

mailto:pgen461@ecy.wa.gov


















































































































































































































































































































































































































































































































































































































































From: Hibbard, Richard (ECY)
To: Dahlgren, Tami (ECY); Gent, Philip (ECY)
Subject: DRAFT Public Notice for the Hanford PSD Permit PSD-02-01 Amendment 3
Date: Tuesday, October 09, 2012 1:02:59 PM
Attachments: Public Notice.docx


Tami:
 
Do you need to plain talk this before it is published?  I basically created this draft from a public
notice you plain talked for Bob Burmarks Kalama Energy Center project.
 
Thank you
 
Richard B. Hibbard, P.E. (Rich)
Washington State Department of Ecology
P.O. Box 47600
Olympia, WA 98504-7600
Phone (360) 407-6896
FAX (360) 407-7534
richard.hibbard@ecy.wa.gov
 



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RHIB461

mailto:tdah461@ECY.WA.GOV

mailto:pgen461@ecy.wa.gov
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Announcement of two proposed air emissions permits for:


United States Department of Energy


Hanford, Washington


What project is proposed for approval?


The United States Department of Energy is in the process of constructing a Waste Treatment Plant and its supporting equipment that converts hazardous and mixed hazardous and radioactive waste into a stable glass and crystalline product.  Two air permits, the Notice of Construction (NOC) and the Prevention of Significant Deterioration (PSD) are being amended.  The amendment allows the replacement of two previously approved diesel compression ignition emergency power generators with two emergency power diesel turbine generators.  Additionally, in support of maintenance and testing of the fire water system, the amendment allows an increase in the hours of operation for two diesel fire water pumps from 110 to 230 hours per year.   


What is Ecology proposing to do?  


The Department of Ecology (Ecology) Air quality Program administers the federal PSD program in Washington State.  Ecology has prepared a proposed PSD permit number 
PSD-02-01 Amendment 3 for emissions of (nitrogen oxides and particulate matter).  This permit authorizes changes described above in compliance with applicable PSD related state and federal air emission regulations. 


Ecology’s Nuclear Waste Program administers the Washington State New Source Review program for activities on the Hanford Reservation.  Ecology has prepared a proposed NOC number INSERT PERMIT NUMBER authorizing changes described above in compliance with applicable PSD related state and federal air emission regulations not administered under the PSD program.


How can you review the proposed permits?  


You can review copies of the proposed PSD permit, its Technical Support Document (TSD), and the project application on the Ecology PSD permitting web site: http://www.ecy.wa.gov/programs/air/psd/psd_publiccomments.html.  


You can review copies of the proposed NOC permit and it’s TSD on the following web site: www.whatsitedoyouuse.com   


You can also view them during business hours at the following locations:  


			Washington State Department of Ecology 


3100 Port of Benton Blvd.


Richland, WA 99354


			Washington State Department of Ecology 


Air Quality Program 


300 Desmond Drive 


Lacey, WA  98503  





			 


			












How can you comment on the draft approvals or get more information?


Written comments on this project will be accepted until November XXX, 2012.  Send comments and/or questions to:  





			PSD related:


			NOC related:





			Richard B. Hibbard


			Phillip Gent





			Department of Ecology, Air Quality Program


			Department of Ecology





			P.O. Box 47600


			3100 Port of Benton Blvd.





			Olympia, WA  98504-7600


			Richland, Washington 99354





			Email:  richard.hibbard@ecy.wa.gov 


			phillip.gent@ecy.wa.gov 





			Phone:  (360) 407-6896


			(509) 372-7073











Anyone (including the applicant) who objects to any condition of the proposed approvals must raise all issues and submit all arguments supporting their position by the end of the comment period.  You must submit all supporting materials in full.  They cannot be incorporated by reference unless they are already part of the administrative record in the same proceeding or are generally available reference material.  





Will there be a public hearing?


If Ecology receives comments that show there is significant public interest in this project, a public hearing may be scheduled.  





Can a decision be appealed?


Yes.  Following the public comment period and a public hearing (if a hearing is held), Ecology will make final determinations about the project and send copies of them to everyone who submitted comments.  Ecology will also retain its determination at the locations listed previously for public review.  





Within 30 calendar days after Ecology issues our final decisions, anyone who commented on the proposed PSD approval may appeal the decision to the EPA Environmental Appeals Board (EAB) under 40 CFR 124.19, or to the State of Washington Pollution Control Hearings Board (PCHB) under Chapter 371-08 WAC and Chapter 43.21B RCW.  Anyone who commented on the proposed NOC approval may appeal the decision to the PCHB only.  Anyone who did not file comments or participate in the public hearing (if held) may petition for administrative review only on the changes made between the proposed approvals and the final approvals.  More information on appeals is available at http://www.ecy.wa.gov/programs/air/psd/psd_appeals.html  








If you need this information in another format, or if you need special accommodations, please call the Air Quality Program at (360) 407-6800. Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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From: Simpson, Jacqueline (ECY)
To: Chang, Albert (ECY); Gent, Philip (ECY); Hibbard, Richard (ECY); Skinnarland, Ron (ECY); Skorska, Maria (ECY)
Subject: Determination of Incomplete Application, WTP Nonradioactive Air Emissions NOC Permit application Supplement


to DE02NWP-002
Date: Monday, July 23, 2012 11:21:00 AM
Attachments: 12-NWP-126.pdf


 


The attached correspondence was sent today to Mr. Scott Samuelson, USDOE-ORP, et al.


Jacqueline Simpson


Waste Management Section


Nuclear Waste Program


Washington Department of Ecology


3100 Port of Benton Boulevard


Richland, WA 99354


(509) 372-7889


(509) 372-7971 (fax)



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=JSIM461
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From: Brown, Melinda J. (ECY)
To: Peery, Valarie L. (ECY)
Cc: Gent, Philip (ECY)
Subject: Emailing: 20120716093059863.pdf 12-ECD-0010 ATTACHMENTS 1 & 2 wtp diesel turbine AIR NOC
Date: Monday, July 16, 2012 9:46:55 AM
Attachments: 20120716093059863.pdf


Your message is ready to be sent with the following file or link attachments:


20120716093059863.pdf


Note: To protect against computer viruses, e-mail programs may prevent sending or receiving certain
types of file attachments.  Check your e-mail security settings to determine how attachments are
handled.
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From: Brown, Melinda J. (ECY)
To: Chang, Albert (ECY); Gent, Philip (ECY)
Subject: Emailing: Air_Quality_Prevention_of_Significant_Deterioration_Schematic.pdf == this schematic shows when


SEPA enters the PSD process == fyi
Date: Friday, November 09, 2012 2:18:18 PM
Attachments: Air_Quality_Prevention_of_Significant_Deterioration_Schematic.pdf
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: FW: DRAFT Public Notice for the Hanford PSD Permit PSD-02-01 Amendment 3
Date: Tuesday, October 16, 2012 9:15:05 AM
Attachments: Public Notice.docx


Phil:
 
Tami says its fine.  Please let me know so a few days ahead of the posting so that I can get the
documents up on the Web.  I will need an original affidavit of publication of the notice for my
administrative record
 
Rich
 
From: Dahlgren, Tami (ECY) 
Sent: Tuesday, October 16, 2012 9:00 AM
To: Hibbard, Richard (ECY)
Subject: RE: DRAFT Public Notice for the Hanford PSD Permit PSD-02-01 Amendment 3
 
It’s fine! Thanks for checking.
 
Tami Dahlgren
Air Quality Program
tdah461@ecy.wa.gov
 


"The short words are best, and the old words are the best of all. " -- Winston Churchill 


 
From: Hibbard, Richard (ECY) 
Sent: Tuesday, October 09, 2012 1:03 PM
To: Dahlgren, Tami (ECY); Gent, Philip (ECY)
Subject: DRAFT Public Notice for the Hanford PSD Permit PSD-02-01 Amendment 3
 
Tami:
 
Do you need to plain talk this before it is published?  I basically created this draft from a public
notice you plain talked for Bob Burmarks Kalama Energy Center project.
 
Thank you
 
Richard B. Hibbard, P.E. (Rich)
Washington State Department of Ecology
P.O. Box 47600
Olympia, WA 98504-7600
Phone (360) 407-6896
FAX (360) 407-7534
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mailto:tdah461@ecy.wa.gov

http://www.brainyquote.com/quotes/quotes/w/winstonchu111325.html
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Announcement of two proposed air emissions permits for:


United States Department of Energy


Hanford, Washington


What project is proposed for approval?


The United States Department of Energy is in the process of constructing a Waste Treatment Plant and its supporting equipment that converts hazardous and mixed hazardous and radioactive waste into a stable glass and crystalline product.  Two air permits, the Notice of Construction (NOC) and the Prevention of Significant Deterioration (PSD) are being amended.  The amendment allows the replacement of two previously approved diesel compression ignition emergency power generators with two emergency power diesel turbine generators.  Additionally, in support of maintenance and testing of the fire water system, the amendment allows an increase in the hours of operation for two diesel fire water pumps from 110 to 230 hours per year.   


What is Ecology proposing to do?  


The Department of Ecology (Ecology) Air quality Program administers the federal PSD program in Washington State.  Ecology has prepared a proposed PSD permit number 
PSD-02-01 Amendment 3 for emissions of (nitrogen oxides and particulate matter).  This permit authorizes changes described above in compliance with applicable PSD related state and federal air emission regulations. 


Ecology’s Nuclear Waste Program administers the Washington State New Source Review program for activities on the Hanford Reservation.  Ecology has prepared a proposed NOC number INSERT PERMIT NUMBER authorizing changes described above in compliance with applicable PSD related state and federal air emission regulations not administered under the PSD program.


How can you review the proposed permits?  


You can review copies of the proposed PSD permit, its Technical Support Document (TSD), and the project application on the Ecology PSD permitting web site: http://www.ecy.wa.gov/programs/air/psd/psd_publiccomments.html.  


You can review copies of the proposed NOC permit and it’s TSD on the following web site: www.whatsitedoyouuse.com   


You can also view them during business hours at the following locations:  


			Washington State Department of Ecology 


3100 Port of Benton Blvd.


Richland, WA 99354


			Washington State Department of Ecology 


Air Quality Program 


300 Desmond Drive 


Lacey, WA  98503  





			 


			












How can you comment on the draft approvals or get more information?


Written comments on this project will be accepted until November XXX, 2012.  Send comments and/or questions to:  





			PSD related:


			NOC related:





			Richard B. Hibbard


			Phillip Gent





			Department of Ecology, Air Quality Program


			Department of Ecology





			P.O. Box 47600


			3100 Port of Benton Blvd.





			Olympia, WA  98504-7600


			Richland, Washington 99354





			Email:  richard.hibbard@ecy.wa.gov 


			phillip.gent@ecy.wa.gov 





			Phone:  (360) 407-6896


			(509) 372-7073











Anyone (including the applicant) who objects to any condition of the proposed approvals must raise all issues and submit all arguments supporting their position by the end of the comment period.  You must submit all supporting materials in full.  They cannot be incorporated by reference unless they are already part of the administrative record in the same proceeding or are generally available reference material.  





Will there be a public hearing?


If Ecology receives comments that show there is significant public interest in this project, a public hearing may be scheduled.  





Can a decision be appealed?


Yes.  Following the public comment period and a public hearing (if a hearing is held), Ecology will make final determinations about the project and send copies of them to everyone who submitted comments.  Ecology will also retain its determination at the locations listed previously for public review.  





Within 30 calendar days after Ecology issues our final decisions, anyone who commented on the proposed PSD approval may appeal the decision to the EPA Environmental Appeals Board (EAB) under 40 CFR 124.19, or to the State of Washington Pollution Control Hearings Board (PCHB) under Chapter 371-08 WAC and Chapter 43.21B RCW.  Anyone who commented on the proposed NOC approval may appeal the decision to the PCHB only.  Anyone who did not file comments or participate in the public hearing (if held) may petition for administrative review only on the changes made between the proposed approvals and the final approvals.  More information on appeals is available at http://www.ecy.wa.gov/programs/air/psd/psd_appeals.html  








If you need this information in another format, or if you need special accommodations, please call the Air Quality Program at (360) 407-6800. Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: FW: ESA Project Description Supporting PSD Permit PSD-02-01, Amendment 3
Date: Wednesday, November 28, 2012 6:10:24 AM
Attachments: 24590-WTP-RPT-ENV-12-003 Rev 0 v3 EPA Review Copy.doc


Final_ECY_Delegation_Agreement_11-17-2011a.pdf


FYI
 
From: Haggard, Robert (URS) [mailto:rdhaggar@bechtel.com] 
Sent: Tuesday, November 27, 2012 4:03 PM
To: Nair.Pat@epamail.epa.gov
Cc: Hibbard, Richard (ECY)
Subject: ESA Project Description Supporting PSD Permit PSD-02-01, Amendment 3
 
 


Pat,


Two weeks ago, we had a phone conversation regarding Washington State Prevention of Significant
Deterioration (PSD) permit applicant obligations to provide a Project Description to EPA in support of
Endangered Species Act review of Washington State PSD permitting actions.  The Hanford Site Waste
Treatment Plant (WTP) construction project and submitted a PSD Permit Application amendment
request to Mr. Richard Hibbard at the Washington State Department of Ecology in May 21, 2012 and
provided a copy to EPA Region 10.


The PSD Amendment 3 is proposing to eliminate the Type II emergency diesel generators from design
and replace them with turbine generators for emergency power production. The turbine generators will
be placed in the same location as the previously permitted emergency diesel generators. The PSD
amendment also proposes an increase to the annual operating hour restriction for two emergency
diesel engine-driven fire pumps to support maintenance and testing of fire protection systems. The
overall effect of the proposed amendment results in no additional clearing, grading, or habitat
destruction and results in an overall emissions reduction of NOx and particulate matter. There are no
wastewater discharges associated with the change.  In support of the PSD Amendment 3, we have
drafted the attached ESA Project Description for your review and solicit your comments on the draft
document.


The Project Description focuses on the proposed changes described in Amendment 3 to the PSD
permit. The contents of the Description are based on feedback you provided and information contained
in the November 17, 2011, Ecology/EPA Delegation Agreement (attached).   Please note that Figure 2
was removed from the draft document due to electronic file size restrictions. The Figure 2 depicts a
future completed Waste Treatment Plant.   If you would like a copy of the figure, we can provide it by
overnight delivery.


I look forward to your feedback.


Robert Haggard 
Waste Treatment Plant Environmental 
509-371-4496


<<24590-WTP-RPT-ENV-12-003 Rev 0 v3 EPA Review Copy.doc>>
<<Final_ECY_Delegation_Agreement_11-17-2011a.pdf>>
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1 Introduction


On November 17, 2011, the Washington State Department of Ecology (Ecology) and Environmental Protection Agency (EPA) signed Agreement for Delegation of Source Review Under the Federal Prevention of Significant Deterioration (PSD) Regulations by the United States Environmental Protection Agency, Region 10 to the State of Washington Department of Ecology.  The agreement establishes the legal and procedural bases for Ecology to conduct source review and to implement and enforce the Federal PSD regulations.  Under Section V, clause A of the Agreement, EPA retains obligation under the Endangered Species Act (ESA) and the Essential Fish Habitat (EFH) section of the Magnuson-Stevens Act to review PSD permitting actions to ensure they do not jeopardize the continued existences of any endangered or threatened species, or destruction or adverse modification of critical habitat for those species. 


To satisfy the ESA and EFH obligations, a Washington State PSD applicant must provide EPA with a project description and endangered species information identified in Attachment I of the above Delegation Agreement.  The endangered species information is submitted to EPA in a separate document to support the PSD Permit Application that is submitted to Ecology.  The EPA will use this information to make an effect determination for a proposed PSD permitting action.  The EPA effect determination is required prior to Ecology approval of a final PSD Permit or PSD Permit amendment.


The Hanford Tank Waste Treatment and Immobilization Plant (WTP) project received Ecology approval to construct under PSD Permit PSD-02-01 on July 2, 2002.  The WTP PSD permit was subsequently amended in 2003 (Amendment 1) and 2005 (Amendment 2) to incorporate design evolution of the WTP.  The WTP construction has continued since 2002.


The purpose of this document is to provide EPA with the information necessary to make an effect determination on proposed Amendment 3 to PSD Permit PSD-02-01 which was submitted to Ecology on May 21, 2012, and determined complete on July 16, 2012.  The amendment proposes to eliminate the Type II emergency diesel generators from design and replace them with turbine generators for emergency power production.  The PSD amendment also proposes an increase to the annual operating hour restriction for two emergency diesel engine-driven fire pumps to support maintenance and testing of fire protection systems.  



All other WTP facilities remain unchanged and continue under construction.


2 Background 


The WTP is being designed and constructed as part of the U.S. Department of Energy (DOE) strategy to remove and stabilize liquid radioactive, hazardous, and mixed waste stored in 177 underground storage tanks and approximately 60 miscellaneous underground storage tanks at the Hanford Site.  Several environmental impact studies were conducted to examine the impacts of the original WTP greenfield project which commenced construction in 2001.  These studies include:


· DOE/EIS-0189, Final Environmental Impact Statement for the Tank Waste Remediation System (DOE and Ecology 1996) 


· Three Supplement Analysis to examine changes to the original project plans (DOE 1997, 1998a, 2001)



Impacts to existing biological resources including endangered species that reside in the local area were examined and as appropriate, mitigation action plans were prepared to mitigate impacts (DOE 1998b, 2000).  Initial site clearing and grubbing commenced in 2001 in accordance with the mitigation actions identified in the mitigation action plans, and official start of construction occurred in 2002, following receipt of permit approvals.  



Currently a draft Environmental Impact Statement (EIS) has been prepared to examine alternative approaches to the Hanford Tank Waste cleanup mission (DOE 2009).  The draft EIS is expected to become final in the near future.  This EIS examines several options including proceeding with the current plans for construction and operation of the WTP.  DOE consulted with the U.S. Fish and Wildlife Service and the National Oceanic and Atmospheric Administration during preparation of the draft EIS.   Threatened and Endangered Species are discussed in Section 3.2.7.4 of the draft EIS.  Environmental consequences and mitigation of these consequences are discussed in Section 7 of the draft EIS.   



The EIS determined that proceeding with construction and operation of the WTP would have no impact on federally listed threatened and endangered species (DOE 2009).    



3 Project Description



3.1 Scope of Project Description



This document is prepared to fulfill EPA’s ESA and EFH review obligations under the Federal PSD regulations.  The information included is based on the U.S. Fish and Wildlife Services guidance contained in Attachment 1 of the Ecology/EPA PSD Delegation Agreement.  The EPA will use this information to make an effect determination for the proposed PSD-02-01 Amendment 3 permitting action described in Section 4.       



The document describes WTP Project proposed changes to equipment and facilities permitted by PSD Permit PSD-02-01 (Section 3.5 below).  Construction of the WTP has been ongoing since 2001 and the EIS documentation prepared as described in Section 2 previously assessed ESA impacts.  This proposed amendment to the PSD permit does not increase area disturbance; therefore, the project is not a “greenfield project” and a Biological Assessment is not required.  


3.2 PSD Permitting Agency, Applicant, and Construction Contractor


			ESA/EFH Review Agency


			Pat Nair



Office of Air, Waste & Toxics



U.S. EPA Region 10



1435 N. Orchard Street



Boise, Idaho 83706





			PSD Permitting Agency


			Richard Hibbard, Project Manager



Washington State Department of Ecology



P.O. Box 47600



Olympia, Washington 98504





			Applicant


			S. L. Samuelson


P.O. Box 450, MSIN H6‑60



Richland, Washington 99352





			Construction Contractor


			F. M. Russo, Project Director



Bechtel National Inc.



2435 Stevens Center Place



Richland, Washington 99352








3.3 Location of the WTP


The WTP is being constructed near the center of the Hanford Site on 120 acres at the eastern end of the 200 East Area of the Hanford Site, near the former grout treatment facility, the 241‑AP tank farm complex, and the plutonium uranium extraction plant (PUREX).  The site is located northwest of Richland, Washington.  The WTP will be sited at Gable Butte, Washington (shown on a 7.5-minute quadrangle topographic map in Section 3, T12N, R26E Willamette Base and Meridian).  


A schematic of the site is presented in Figure 1.


3.4 WTP Overview Description


The WTP is being constructed to store and treat mixed waste from the Hanford Site Double Shell Tank system and will consist of three (3) main processing plants which include the pretreatment (PT), low-activity waste (LAW) vitrification, and high-level waste (HLW) vitrification facilities.  Tank waste will be received in the PTF where it will be separated into LAW and HLW feed.  Waste will be immobilized in a glass matrix and poured into steel containers.  Offgas generated by the PT and vitrification processes will be treated in independent offgas treatment systems.  Typical offgas streams include process vessel ventilation, melter offgas, and exhaust from fluidic transfer devices, such as reverse flow diverters and pulse jet mixers.



Building ventilation systems will also be incorporated into each of the processing plants and are designated as C2, C3, and C5 area emission units.  Air from the treated building air ventilation systems will be vented to the atmosphere through dedicated flues.



The WTP will have an onsite analytical laboratory to support sampling and analysis activities.  The offgases generated from sampling and analysis activities will be treated and vented to the atmosphere through three (3) dedicated emission units classified as C2, C3, and C5.



Support systems and utilities required for the WTP will be provided by the balance of facilities (BOF).  The BOF facilities include steam plant boilers, Type I diesel generator, turbine generators, diesel engine driven fire pumps, and glass former storage facility.


Figure 2 provides a graphical rendition of the final constructed plant and Figure 3 provides a recent photo of the WTP Construction Site.


3.5 Proposed Changes to PSD Permit PSD-02-01


On May 21, 2012, Prevention of Significant Deterioration Permit Application Supplement to PSD-02-01 was submitted to Ecology to support approval of planned design changes affecting the existing PSD Permit PSD-02-01, Amendment 2.  On July 16, 2012, Ecology determined that the PSD Permit Application was complete.  The Permit Application proposes to eliminate the Type II emergency diesel generators from design and replace them with turbine generators for emergency power production.  The Permit Application also proposes an increase to the annual operating hour restriction for the two diesel engine-driven fire pumps to support maintenance and testing of fire protection systems.  All other WTP facilities and associated emission units remain unchanged and continue under construction.  The replacement turbine generators will be placed at the same location previously intended for the emergency diesel generators proposed to be replaced in the WTP design.


3.6 Purpose of Proposed Change


The Type II generator design activity was terminated because WTP determined that turbine generator technology is a better solution from a technical standpoint and has the additional benefit of improving the cost-risk profile compared to diesel engine generator use, while continuing to assure a reliable source of emergency power for critical Nuclear Safety systems, structures, and components.  Elements that support the change to turbine technology includes:



· Deletion of necessary diesel engine water cooling systems that included large air-cooled radiators and associated volcanic ash protection filtration systems.  Turbines are air cooled and do not require the same robust cooling system as diesel engines.


· Improvement in efficiency and reduction in parasitic loads associated with three (3) otherwise-required 400 hp radiator cooling fans to support diesel engine cooling.



· Turbine engine maintenance is eased, maintenance is performed less frequently, and the systems typically involve approximately one-third the number of parts compared to diesel engine generators.



· Turbine technology results in a lower NOx and particulate matter emissions alternative to equivalently sized diesel engine technology.


The operating hour increase on the two emergency diesel fire pumps is proposed to support maintenance and testing of WTP fire protection systems.


3.7 Environmental Impacts of Proposed Changes



Siting



The turbine generators will be placed on the same location as the previously permitted Type II emergency diesel generators resulting in no additional clearing, grading, or habitat destruction.  


Increasing the annual operating hour restriction on the emergency diesel fire pumps for testing and maintenance will not require any additional clearing, grading or habitat destruction since the units have been installed and operational since 2008.


Air Emissions



Emissions analysis compared the existing maximum projected WTP criteria pollutant emissions of PM [particulate matter], PM10, PM2.5, NOx, CO, SO2, and volatile organic compounds (VOC) to those resulting from the proposed changes.  The analyses demonstrated that the maximum projected emissions from both the turbine generators and fire pump engines are below PSD significant emission rates.  The proposed changes will reduce NOx emissions by approximately three (3) tons per year and PM by less than one (1) ton per year.  Slight increases in maximum projected CO, SO2, and VOC emissions result from the changes but emissions are well below PSD significance levels.



Air dispersion modeling demonstrated that air emissions are well below National Ambient Air Quality Standards.  Emissions of PSD regulated pollutants NOx and PM are actually reduced with the change.



Wastewater Discharge



There are no wastewater discharges associated with turbine generator operation.  Raw Columbia River discharges to ground may result from fire pump operation during a fire event; however, these discharges would remain within the previously disturbed WTP site boundary.  There are no surface water discharges from any facility on the WTP site which is approximately six (6) miles from the Columbia River, the nearest surface water.
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Figure 1 - Site Schematic


Figure 2 - Final WTP Site
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Figure 3 - Current Site Photo
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Agreement for the Delegation of Source Review under the Federal 
Prevention of Significant Deterioration (PSD) Regulations 



by the United States Environmental Protection Agency, Region 10 
to the State of Washington Department of Ecology 



 
I. Introduction 
 
The Washington State Department of Ecology (Ecology) and U.S. Environmental Protection 
Agency (EPA) desire to continue to have Ecology conduct source review under the federal PSD 
regulations. Accordingly, EPA and Ecology are entering into this Delegation Agreement. 
Through this Agreement, EPA and Ecology establish the legal and procedural bases for Ecology 
to conduct source review and to implement and enforce the federal PSD regulations. 
 
II. Legal Authority 
 
A. Pursuant to 40 CFR 52.21(u), the EPA Administrator may delegate to a State full or 



partial responsibility for conducting source review to meet the requirements of the federal 
PSD regulations found in 40 CFR 52.21. The EPA Administrator has delegated to the 
Director of the Region 10 Office of Air, Waste, and Toxics (OAWT), the authority to 
delegate the federal PSD regulations to a State or local agency. The State or local agency 
that receives delegation from EPA Region 10 does not have the authority under the 
federal Clean Air Act to further delegate the federal PSD regulations. 



 
B. EPA’s PSD regulations (hereinafter referred to as the “federal PSD regulations”) are 



found in 40 CFR 52.21 and 40 CFR 124. 
 
C. Ecology has adopted by reference, with certain changes, relevant portions of the federal 



PSD regulations found in 40 CFR 52.21, as in effect on July 20, 2011. See WAC 
173-400-116, -117, -118, and -700 through -750 (effective September 10, 2011), 
hereinafter referred to as the “State PSD regulations.”  
 
1. Ecology has adopted by reference 40 CFR 52.21(a)(2), (b), (c), (d), (h), (i), (j), (k), 



(l), (m), (n), (o), (p)(1) through (4), (r), (v), (w), and (aa), with specific exceptions and 
revisions. See WAC 173-400-720(a) (adoption by reference) and (b) (exceptions). 
 



2. Ecology has not adopted 40 CFR 52.21(e), (g), (q) but has instead adopted equivalent 
State provisions that address the requirements of those subsections of 40 CFR 52.21. 
See WAC 173-400-118, -730, and -740. 



 
3. Ecology has not adopted 40 CFR 52.21(p)(5) through (8) nor has it adopted 



equivalent State provisions for Class I variances.  
 



4. Ecology has adopted the definition of “secondary emissions” currently promulgated 
in 40 CFR 52.21(b), but that federal definition was vacated by court order. Ecology 
has advised EPA that they implement the definition of “secondary emissions” 
consistent with the vacatur such that non-engine emissions from vessels at berth are 
considered to be part of the source. 



 
5. Ecology has adopted into its PSD regulations provisions in 40 CFR 52.21 regarding 



routine maintenance, repair and replacement promulgated by EPA on October 27, 



2003 (68 Fed. Reg. 61248) that have been stayed by court order on December 24, 



2003 (specifically, 40 CFR 52.21(b)(2)(iii)(a), (b)(55), (b)(56), (b)(57), and (b)(58)) 



and provisions regarding fugitive emissions promulgated by EPA on December 19, 
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2008 (73 Fed Reg. 77882), that have been stayed by EPA in a notice published on 



March 31, 2011 (75 Fed. Reg. 16012) (specifically 40 CFR 52.21(b)(2)(v) and 



(b)(3)(iii)(c). Ecology has advised EPA that, as a matter of state law, its adoption of 



40 CFR 52.21 as of September 10, 2011 includes adoption of the stays in all respects. 



As such, Ecology’s implementation of the State PSD regulations will be consistent 



with EPA’s rules in effect September 10, 2011 with respect to routine maintenance, 



repair and replacement, and fugitive emissions.  
 
D. EPA has determined that Chapter 43.05 of the Revised Code of Washington (RCW), 



often referred to as “House Bill 1010,” conflicts with the delegation requirements of 40 
CFR 52.21(u). Based on this determination, Ecology has determined that Chapter 43.05 
RCW does not apply to permit to construct requirements of Chapter 173-400 WAC, 
including the State PSD regulations.  



 
E. The Ecology Division of the Washington Attorney General’s Office has issued an 



opinion
1
 stating that the provisions of RCW 70.94.035, “Air Technical Assistance Visits 



by Ecology,” do not prevent enforcement actions, but only require Ecology to wait until 
the end of the correction period to determine whether enforcement action is appropriate. 
Based on that opinion letter, EPA has determined that RCW 70.94.035 does not 
impermissibly interfere with Washington’s enforcement authority. See 59 FR 42552 
(August 18, 1994) (proposed interim approval of Washington’s Title V program). 



 
F. The PSD permits issued by Ecology pursuant to this Delegation Agreement are federally-



enforceable PSD permits under the federal PSD regulations.  
 
III. Scope of Delegation 
 
A. Pursuant to 40 CFR 52.21(u), the EPA Director of OAWT hereby delegates to the 



Ecology Air Program Manager responsibility for conducting source review to meet the 
requirements of the federal PSD regulations, except for the Class I variance provisions of 
40 CFR 52.21(p), for sources located in the State of Washington, subject to all of the 
terms and conditions of this Delegation Agreement.  



 
B. Pursuant to 40 CFR 52.21(u), the EPA Director of OAWT also hereby delegates to the 



Directors of the Washington Title V permitting authorities the responsibility for 
receiving, on behalf of the Administrator, the information and reports required pursuant 
to 40 CFR 52.21(r)(6) from sources located in the State of Washington. 



 
C. Ecology’s delegation to conduct new source review and to implement and enforce the 



federal PSD regulations under this Delegation Agreement does not extend to sources or 
activities located in Indian Country, as defined in 18 U.S.C.1151. Consistent with 
previous federal program approvals or delegations, EPA will continue to implement the 
federal PSD regulations in Indian Country in Washington because Ecology has not 
demonstrated its authority over sources and activities located within the exterior 
boundaries of Indian reservations and in other areas of Indian Country. The one exception 
is within the exterior boundaries of the Puyallup Indian Reservation, also known as the 
1873 Survey Area. Under the Puyallup Tribe of Indians Settlement Act of 1989, 25 
U.S.C. § 1773, Congress explicitly provided State and local agencies in Washington 
authority over activities on non-trust land within the 1873 Survey Area. Therefore, 



                                                 
1
Letter from Mary Sue Wilson, Assistant Attorney General, to Chuck Clarke, Regional Administrator, 



dated June 7, 1994, regarding Supplement to October 27, 1993 and December 30, 1993 Attorney 
General Opinion Letters for Washington State Department of Ecology. 
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Ecology will implement and enforce the federal PSD requirements on these non-trust 
lands of the 1873 Survey Area as provided in this Delegation Agreement. 



 
D. Ecology’s delegation to conduct new source review and to implement and enforce the 



federal PSD regulations under this Delegation Agreement does not extend to sources or 
activities under the jurisdiction of the State of Washington Energy Facilities Site 
Evaluation Council (EFSEC). 



 
E. For projects exempt from permitting under the federal PSD regulations, nothing in this 



delegation agreement will preclude Ecology from issuing a state PSD permit under the 
state PSD regulations. 



 
IV. Requirements 
 
A. Ecology shall issue federal PSD permits under this Delegation Agreement utilizing the 



State PSD regulations and 40 CFR Part 124 as it relates to appeals of federal PSD 
permits, subject to the following qualifications and exceptions: 



 
1. Ecology may not, in implementing the federal PSD regulations, utilize or rely on any 



provision of State law including, but not limited to the State PSD regulations, to 
modify, avoid, or contravene any provision of the federal PSD regulations. 
 



2. The authority to implement the Class I variance provisions in 40 CFR 52.21(p)(5)-(8), 
52.21(s), and 52.21(t) is retained by EPA; 



 
3. Ecology may not, in issuing a federal PSD permit, implement or enforce any 



provision of 40 CFR 52.21 that has been vacated or stayed by a federal court or EPA, 
or any state regulation based on a provision of 40 CFR 52.21 that has been vacated or 
stayed by a federal court or EPA. 



 
4. A “portable source” as defined in WAC 173-400-020 that is located in an area that is 



in attainment or unclassifiable and that is a “major stationary source” with a federal 
PSD permit issued by Ecology to meet the requirements of the federal PSD 
regulations must comply with the relocation provisions of 40 CFR 52.21(i)(1)(viii) 
and may not relocate under the provisions of WAC 173-400-036 (relocation of 
portable sources) in lieu of the State PSD regulations. 



 
5. Where a term defined in WAC 173-400-030 is also defined in the State PSD 



regulations (specifically, the definitions in 40 CFR 52.21 adopted by reference in the 
State PSD regulations), the definition adopted in the State PSD regulations must be 
used instead of the definition in WAC 173-400-030 for purposes of the federal PSD 
regulations.  



 
6. When the provisions of WAC 173-400-110(3) are being used to approve a relaxation 



to an enforceable limit, Ecology shall assure that any relaxation meeting the criteria 
of 40 CFR 52.21(r)(4) meets the requirements of the state PSD regulations. 



 
7. Ecology shall not allow emission reduction credits established under WAC 173-400-



131 to be used as a means of avoiding or complying with the federal PSD regulations 
unless such reductions would also meet the requirements of the federal PSD 
regulations. 
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8. Ecology shall not apply WAC 173-400-930 in the case of the installation of an 
emergency engine that is, or will be, an emission unit to be constructed as part of or at 
a major source or major modification subject to the federal PSD regulations. 



 
9. For purposes of this agreement, the term “permit” includes an approval order, order 



of approval or regulatory order issued by Ecology or a Washington local air agency, 
as those terms are defined in WAC 173-400-030(8), (61), and (78) and used to 
implement WAC 173-400-091, -111, -730, -740, and -830. 



 
10. For purposes of this agreement, the term “federal PSD permit” is a permit issued by 



Ecology per the terms of this Delegation Agreement that implements the 
requirements of 40 C.F.R. 52.21. 



 
B. The responsibility for conducting source review for all regulated sources as provided by 



this Delegation Agreement, including those under the jurisdiction of the Industrial 
Section, the Nuclear and Mixed Waste Program, and local air authorities in the State of 
Washington, rests with Ecology’s Air Quality Program. EPA is relying on the technical 
and programmatic expertise of program staff located in the Ecology Air Quality Program 
Headquarters Office (AQP-Headquarters) for the implementation of this Delegation 
Agreement. 



 
1. The processing and issuance of federal PSD permits and Plant-wide Applicability 



Limits shall be conducted by program staff located in Ecology’s AQP-Headquarters. 
 
2. Enforcement of federal PSD permits and Plant-wide Applicability Limits shall be 



conducted as described in Section VI of this agreement. 
 
3. All determinations made under this Delegation Agreement by the State of 



Washington related to the applicability and interpretation of the State PSD regulations 
and federal PSD regulations as they would apply to individual stationary sources and 
applications shall be made by AQP-Headquarters. AQP-Headquarters determinations 
shall be made by an AQP-Headquarters section manager or higher level Ecology 
manager. 



  
a. A copy of each written determination shall be sent to EPA within 5 business days 



of the date it is issued. 
 
b. Any written determination based on a permit application submitted to Ecology or 



a local authority that a proposed project or activity is not subject to the federal 
PSD regulations shall include the following language: 



 
 "This determination is based on the materials presented in the permit application 



and has been developed based on the regulations and available EPA guidance. 
This determination is not binding on EPA."  



 
c. Opinions on federal PSD applicability provided to a potential applicant prior to 



submittal of an actual permit application, shall include the following language: 
 



“This determination is preliminary and based on the information provided and 
has been developed based on the regulations and available EPA guidance. Actual 
applicability of the federal PSD program requirements to your project may 
change based on the information supplied in the application. This determination 
cannot be relied upon to create any rights enforceable by law or equity by any 
party.” 
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C. Ecology shall ensure that there are adequate resources and trained personnel in the AQP-
Headquarters to implement an effective PSD permit program. When requested, EPA 
shall provide timely technical assistance related to the federal PSD requirements, 
including without limitation, PSD applicability determinations, best available control 
technology (BACT) determinations, air quality monitoring network design, and 
modeling procedures. EPA will provide PSD training for Ecology staff to meet program 
implementation needs identified by EPA or Ecology. 



 
D. Where the rules or policies of Ecology are more stringent than the federal PSD 



regulations, Ecology may elect to include such requirements in the federal PSD permit 
in addition to the EPA requirements. 



 
E. If both a state or local regulation and a federal regulation apply to the same source, both 



must be complied with, regardless of whether one is more stringent than the other, 
subject to the requirements of section 116 of the Clean Air Act. 



 
F. Ecology shall follow and apply all written PSD policy, guidance, and determinations 



issued by EPA for implementing the federal PSD regulations. EPA shall promptly 
provide Ecology with copies of EPA policies, guidance, and determinations as they 
become available. This includes, but is not limited to, making documents available on 
EPA databases. When requested by Ecology, EPA shall provide written policy, 
guidance, or determinations for situations not covered by existing policy, guidance, or 
determinations.  



 
G. Ecology shall at no time grant a waiver to the requirements of the federal PSD 



regulations or to the requirements of an issued federal PSD permit. 
 
H. Ecology shall consult with the appropriate State and local agency primarily responsible 



for managing land use as provided in 40 CFR 52.21(u)(2)(i) prior to making any 
determination under this Delegation Agreement. 



 
I. To the extent Ecology is unwilling or unable to implement or enforce the federal PSD 



regulations as provided in this Delegation Agreement with respect to a source or activity 
subject to the federal PSD regulations, Ecology shall decide on one of the following 
paths and then promptly inform the EPA Director of OAWT that:  



 
1. EPA and Ecology will issue separate permits for the source or modification; or 



 
2. EPA will co-sign a federal PSD permit where EPA authors the permit terms and 



conditions that reflect the provisions or requirements of the federal PSD regulations 
that Ecology is unable to implement or require under the State PSD regulations. In 
this case, EPA will make efforts to complete its work to meet the permit timeliness 
requirements of Ecology. 



 
V. Permit Issuance, Modification, and Appeals 
 
A. Ecology shall not issue a federal PSD permit until EPA has notified Ecology in writing 



that EPA has satisfied its obligations, if any, under Section 7 of the Endangered Species 
Act (ESA), 16 USC § 1531 et seq., and 50 CFR Part 402, Subpart B (“Consultation 
Procedures”), and with Section 305(b)(2) of the Magnuson-Stevens Fishery and 
Conservation Act (“Magnuson-Stevens Act”), 16 USC § 1801 et seq., and 50 CFR Part 
600, Subpart K (“EFH Coordination, Consultation, and Recommendations”), for federal 
PSD permits, regarding essential fish habitat. The Attachment to this Delegation  
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Agreement contains the information to be provided to applicants regarding this 
requirement. 



 
B. In addition to meeting the procedural requirements of WAC 173-400-730 and 740 for the 



issuance of a PSD permit decision, Ecology shall ensure that it is meeting any additional 



procedural requirements of 40 CFR 124 applicable to the issuance of federal PSD permit 



decisions when issuing permit decisions under this Delegation Agreement. 
  
C. Revisions to federal PSD permits previously issued by Ecology to meet the requirements 



of the federal PSD regulations shall be processed in accordance with the requirements of 
WAC 173-400-750(1) and (2) and the applicable provisions of WAC 173-400-730 and 
740. All revisions to federal PSD permits shall be subject to public involvement except 
for changes of the owner or operator's business name and/or mailing address, and 
corrections to typographical errors. Revisions or administrative amendments to any 
federal PSD permit issued solely by EPA must be processed by EPA. 



 
D. Failure by Ecology to comply with the terms and conditions of this Delegation 



Agreement in making a determination or issuing or revising any federal PSD permit 
renders the subject determination or permit invalid for federal PSD purposes. 



 
VI. Enforcement 
 
A. Ecology or the local air authority with jurisdiction over the source has the primary 



responsibility for enforcing the federal PSD regulations for sources subject to this 
Delegation Agreement, provided, however, that: 
 
1. In the case of any requirement of the federal PSD regulations that is not also a 



requirement of the State PSD regulations, EPA retains primary enforcement authority. 
 
2. Ecology has the responsibility under this Delegation Agreement to enforce the federal 



PSD regulations in the event that a local air authority does not.  
 
3. In all cases, EPA retains authority pursuant to sections 113 and 167 of the Clean Air 



Act with respect to sources that are subject to the federal PSD regulations.  
 
B. In delegated programs, the role of the State and local agencies is that of primary enforcer 



or “front line” agency in program implementation. This includes helping to define EPA’s 
role in the regulated community for a given program. EPA’s principal role is “back up” 
for the State/local program. However, EPA may initiate an enforcement action, as 
appropriate, under the following circumstances: 



 
1. At the State or local air agency’s request; 
 
2. EPA determines that a State or local air agency enforcement response is inadequate, 



or that the State/local agency has failed to carry out action in a timely or appropriate 
manner (in this situation, the parties will adhere to the “no surprises” principle and 
will follow the conflict resolution process described in Section IX of the Washington 
State Compliance Assurance Agreement for Air Programs (May 30, 2003)); or 



 
3. As part of EPA’s role established in the collaborative planning process, which 



includes those situations where national, regional, or sector initiatives warrant an 
EPA lead. 
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C. PSD enforcement actions under this Delegation Agreement will be undertaken by 
qualified inspectors or trained enforcement staff in Ecology’s AQP Regional Offices, 
Ecology’s Industrial Section, Ecology’s AQP Headquarters, Ecology’s Nuclear and 
Mixed Waste Program, or local air authorities. 



 
D. Enforcement of the federal PSD regulations is subject to the Washington State 



Compliance Assurance Agreement for Air Programs (May 30, 2003), signed by both the 
State and local agencies. This clearly defines roles and responsibilities, including timely 
and appropriate enforcement response and the maintenance of the Aerometric 
Information Retrieval System/Aerometric Facility Subsystem (AIRS/AFS). 



 
VII. EPA and Ecology Communications 
 
A. Ecology and EPA will strive to establish and maintain a collaborative working 



relationship during the federal PSD permitting process based on the following principles: 
 



1. Regular communication; 
 



2. Full engagement of both parties to ensure that federal and state permitting timelines 
can be met; and 



 
3. No surprises – both parties will work to ensure that the other is fully informed during 



the permitting process. 
 
B. Ecology shall, within 5 business days of receipt, confirm that EPA has received a copy of 



each federal PSD permit application. Additionally, Ecology shall provide EPA with 
notice of every action related to the consideration of the federal PSD permit. Any other 
information related to federal PSD permits shall be provided to EPA upon request. 



 
C. Ecology shall provide an opportunity for the EPA permit engineer to discuss federal PSD 



permitting actions with the Ecology permit writer at not less than four points in the 
permitting process: 



  
1. Pre-application meetings with prospective applicants. 
  
2. Prior to Ecology making the completeness determination on a permit application 



or deciding to act on a request for a permit revision. 
  



3. Prior to Ecology making its preliminary determination and proposed permit or 
permit revision available for public comment.  



 
4. After close of the public comment period but prior to issuance of the final 



determination and final permit or permit revision. 
 



The purpose of these meetings is to identify and resolve any issues between the agencies 
prior to Ecology making these determinations. EPA will remain cognizant of Ecology’s 
permit processing timelines and the timelines in 40 CFR Part 124 related to the 
processing of PSD permit decisions. EPA will work rapidly to resolve any issues to 
prevent any delays in meeting those permit processing timelines. 



 
D. Ecology and EPA will communicate sufficiently to guarantee that each is fully informed 



and current regarding interpretation of federal PSD regulations (including any questions 
about PSD applicability). Any records or reports relating to federal PSD permitting or 
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compliance with federal PSD requirements that are provided to or otherwise obtained by 
Ecology and are not provided to EPA in accordance with VII.B. above shall be made 
available to EPA promptly upon request. 



 
E. Ecology will provide EPA with copies of guidance provided to sources or Washington 



local air agencies related to state regulations as it relates to the PSD program.  
 



F. Ecology shall enter information on each final BACT determination for a federal PSD 
permit into EPA’s RACT/BACT/LAER Clearinghouse within 30 days after final permit 
issuance. 



 
F. Correspondence from EPA to Ecology shall be sent to:  



 
Manager, Science and Engineering Section 
Department of Ecology, Air Quality Program  
P. O. Box 47600  
Olympia, WA 98504-7600  
 



Correspondence from Ecology to EPA shall be sent to:  
 
Manager, Federal and Delegated Air Programs Unit 
Office of Air, Waste, and Toxics, AWT-107 
Environmental Protection Agency, Region 10, Suite 900 
1200 Sixth Avenue  
Seattle, WA 98101 



 
VIII. Future Changes to EPA or Ecology Regulations 
 
A. Ecology’s delegation to conduct source review and to implement and enforce the federal 



PSD regulations does not extend to changes to 40 CFR 52.21 that occur after July 20, 
2011. 



 
B. A new request for delegation is required for any changes to 40 CFR Part 52.21 occurring 



after July 20, 2011. Implementation and enforcement of new or revised federal PSD 
regulations will remain the sole responsibility of EPA until a new Delegation Agreement, 
or amendment to this Agreement, is signed. 



 
C. In the event that Ecology’s rules change, this delegation shall be either amended to 



ensure the continued implementation of EPA’s PSD regulations by Ecology or the 
delegation shall be revoked. Ecology shall keep EPA apprised of any proposed or 
finalized modifications to its basic statutory or regulatory authorities or procedures. 



 
IX. Administrative 
 
A. This delegation supersedes the previously delegated authority contained in the  



February 23, 2005 Agreement for Delegation and amended by letter on September 25, 
2008. 
 



B. If, after consultation with Ecology, EPA makes any of the following determinations, this 
delegation may be revoked in whole or in part. As part of the consultation, the parties will 
adhere to the “no surprises” principle and will follow the conflict resolution process 
described in Section X prior to making the revocation. Any such revocation shall be 
effective as of the date of a letter from the Director of the Region 10 Office of Air, 
Waste, and Toxics (OAWT) to the Ecology Air Program Manager. 
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1. Ecology’s legal authority, rules and regulations, and/or procedures for 
implementing or enforcing the federal PSD requirements as provided in this 
Delegation Agreement are inadequate; or 



 
2. Ecology is not adequately implementing or enforcing the federal PSD regulations; 



or 



 
3. Ecology has not implemented the federal PSD regulations with respect to a 



specific source, federal PSD permit application, or federal PSD permit in 
accordance with the terms and conditions of this delegation, the requirements of 
40 CFR 52.21, 40 CFR 124, or the Clean Air Act, in which case the revocation 
will be with respect to Ecology’s authority to implement the federal PSD 
regulations for the specific source, federal PSD permit application, or federal PSD 
permit. 



 
C.  EPA may review the state PSD permitting program as part of the review of the 



Performance Partnership Agreement (PPA) or any other appropriate agreement. EPA 
may review State procedures and recommend changes as necessary. All 
recommendations will be in writing. 



 
D. The Delegation Agreement expires on the effective date of an EPA action to approve an 



Ecology PSD permitting program into the state implementation plan. 
 
E. Upon issuance by EPA Region 10 of a delegation agreement assigning full or partial 



implementation for the federal PSD regulations to a local air pollution control authority 
in Washington, this agreement is automatically modified to conform with that delegation 
to the local authority. 



 
F. This Delegation Agreement does not create any right or benefit, substantive or 



procedural, enforceable by law or equity, by persons who are not party to this agreement, 
against the State of Washington, Department of Ecology or EPA, their officers or 
employees, or any other person. This Delegation Agreement does not direct or apply to 
any person outside of the State of Washington, Department of Ecology and EPA. 



 
X. Dispute Resolution 



EPA and Ecology will use an agreed upon dispute resolution process to handle the conflicts that 
may arise as the agencies implement the federal PSD permitting program and shall treat the 
resolution process as an opportunity to improve the agencies’ joint efforts and not as an 
indication of failure. 
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A. Informal Dispute Resolution Guiding Principles 
 



EPA and Ecology will ensure that all staff and managers: 
 
1. Recognize conflict as a normal part of the State/Federal relationship. 
 
2. Approach disagreement as a mutual problem requiring efforts from both agencies to 



resolve disputes. 
 
3. Approach the discussion as an opportunity to improve the product through joint 



efforts. 
 
4. Aim for resolution at the staff level, while keeping management briefed. 
 
5. Seriously consider all issues raised but address them in a prioritized format to assure 



that sufficient time is allocated to the most significant issues. 
 
6. Promptly disclose and document underlying assumptions, frames of reference and 



other driving forces. 
 
7. Clearly differentiate positions and check understanding of content and process with 



all appropriate or affected parties to assure acceptance by all stakeholders. 
 
8. Document discussions to minimize future misunderstandings. 



 
9. Clearly identify the basis for positions (e.g., legal interpretation, Agency policy, 



and/or implementation guidance). 
 
10. Pay attention to legal time frames and/or deadlines and escalate quickly when 



necessary. 
 
B. Formal Conflict Resolution 
 



The following conflict resolution procedures will be used if the informal route has failed 
to resolve all issues: 
  
1. Define dispute - any disagreement over an issue that prevents a matter from going 



forward. 
 
2. Resolution process - a process whereby the parties move from disagreement to 



agreement over an issue. 
 
3. Principle - all disputes should be resolved at the front line or staff level. 
 
4. Time frame - generally, disputes should be resolved as quickly as possible but within 



two weeks of their arising at the staff level. If unresolved at the end of two weeks, the 
issue should be raised to the next level of each organization. 



 
5. Escalation - when there is no resolution and the two weeks have passed, there should 



be comparable escalation in each organization, accompanied by a statement of the 
issue and a one-page issue paper. With mutual agreement, the statement of the issue 
and one-page issue paper shall be shared with the other party prior to holding a 
conference call between the parties. The conference call should be held as soon as 
possible after the end of the two weeks. Disputes that need to be raised to a higher 
level should again be raised in comparable fashion within each organization. 
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Attachment 1  
Endangered Species Act Requirements  



 
 



Ecology is to provide the following information to federal PSD permit applicants on what must 
be provided to EPA and the Services to assure compliance with the federal Endangered Species 
Act requirements. 



 
What are EPA Obligations under the ESA/EFH? 



 



Under section 7 of the Endangered Species Act (ESA) and the Essential Fish Habitat (EFH) 



section of the Magnuson-Stevens Act, federal agencies, including EPA, must ensure that actions 



authorized, funded, or carried out by those agencies are not likely to jeopardize the continued 



existences of any endangered or threatened species, or destruction or adverse modification of 



critical habitat for those species. In order for EPA to satisfy those obligations, we must be able to 



make an effect determination for that action. Until EPA makes an effect determination for the 



proposed action (i.e., the PSD permit), Ecology cannot approve a final permit. There are three 



types of conclusions: no effect, not likely to adversely affect, or likely to adversely affect. 



 



No Effect  
 



Based on the information supplied, such as lack of endangered, threatened or proposed species in 



the project area, etc., it may be concluded that the action will have no effect. EPA will document 



the basis for concluding “no effect.” EPA’s obligations will then be satisfied. If there are no 



other issues, the final permit may be issued. 



 



Not Likely to Adversely Affect (NLAA) 
 



This determination occurs when it is concluded that the action may have an effect, ranging from 



a purely beneficial effect, to it will have an effect but it’s discountable, or insignificant, and 



certain measures have been proposed to minimize the effect (such as, conducting the action 



outside of breeding time, reducing the area to be affected, etc.) This determination must be 



concurred with by either the US Fish and Wildlife Service (USFWS) and/or the NOAA 



Fisheries Service (NMFS), collectively known as the “Services.” The minimum time for 



requesting and obtaining concurrence is 30 days. EPA cannot conclude its ESA/EFH obligations 



until it receives concurrence from the Service(s). The final permit may not be issued until EPA 



has concluded its ESA/EFH obligations. 



 



Likely to Adversely Affect (LAA) 
 



Under this scenario, EPA must then enter into formal consultation with the Service(s). The 



statutorily minimum time for this is 135 days. EPA cannot satisfy its obligations until the 



Service(s) issue a biological opinion (BO). The permit cannot be issued until the BO is issued. 
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What are the Responsibilities of EPA, Ecology, and the Applicant in Making an Effect 



Determination? 



 



Under the Clean Air Act, a PSD permit authorizes the construction and operation of a new major 



stationary source or the major modification of an existing major stationary source. Often, the 



activities involved in the construction or modification of a source (e.g., haul road construction, 



site clearing for construction activities and material storage, runoff from disturbed areas), have 



greater potential to impact endangered species than the air emissions from the source itself. In 



order to ensure timely processing of the PSD application, EPA, Ecology and the applicant need 



to work together to provide the necessary information to make an effect determination. With the 



correct information, EPA will be able to make the effect determination so that its ESA/EFH 



obligations will be satisfied. 



 



EPA 
 



Based on the information provided, EPA will make a determination as described above. The 



simplest case is where there are no endangered species present in the project area. Another case 



is if the project will just result in increased emissions without a corresponding increase of 



footprint (i.e., no habitat destruction) of the project. In these cases, EPA can make a 



determination of no effect. EPA would then document its rationale for the no effect 



determination and then notify Ecology and the applicant of the decision. In order for EPA to 



support that conclusion, it must have adequate information and a thorough description of what 



the project will consist of. This project description would most likely come from the applicant.  



 



If the project is a greenfield project, then the applicant needs to be notified that they will have to 



include a biological assessment (BA) of the project. EPA does not have the resources to develop 



BAs for these projects. If the applicant prepares the BA, the process can be expedited somewhat. 



A BA generally entails a biologist reviewing the proposed project and preparing a document or 



letter that answers six questions:  



 



 What species are present? 



 What is the timing of the action? 



 What is the magnitude of the action (how big is the area covered, contaminants expected, 



interrelated and interdependent effects)? 



 What are the parameters involved (types of toxicants, toxicity to species, habitat and 



ecosystem, alteration of habitat and more)? 



 What is the environmental benefit (any leverage gained by specifically protecting species, 



etc.)? and 



 What is the baseline condition? 



 



Once EPA receives the BA, it will review the document to see if it agrees with the conclusions 



(i.e., no effect, not likely to adversely affect, likely to adversely affect). If the conclusion is no 



effect, then EPA will write a memo to file with the BA as the rationale. EPA will notify Ecology 



and the applicant of its decision and EPA’s ESA/EFH obligations will be satisfied. 
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If the conclusion is NLAA, then EPA will transmit the document to the appropriate Services and 



ask for their concurrence with our findings. The minimum time this could take is 30 days, based 



on the Services’ workloads at the time. It is very important to begin this process as early as 



possible in order to allow time for final concurrence to be obtained by the time the permit is 



ready to be finalized.  



 



If the conclusion is LAA, EPA will be responsible for following up with the Services. If this 



determination is made, the process could take a minimum of six months as required under the 



ESA.  



 



Ecology 



 



Ecology should provide the applicant with information in this document. In addition, Ecology 



should inform EPA of upcoming permit actions that will require EPA to fulfill its ESA/EFH 



obligations in a timely manner. If the PSD permit is for a greenfield project, the applicant should 



be told to develop a biological assessment (BA) as part of its application. The BA should include 



information on species presence; timing of the action (e.g., is construction going to occur during 



critical breeding seasons, etc.); magnitude of the action (how large is the action area, etc.); 



parameters involved (toxics involved, toxicity to species); environmental benefit from the 



proposed action; and description of baseline conditions. 



 



In other cases, the permit applicant should be asked for a project description that includes the 



following information: 



 



 Location of the project 



 Any discharges besides air emissions (e.g., if the facility already has an NPDES permit, 



whether the project will result in changes to the NPDES permit) 



 What kind of construction will be taking place 



 Will that construction expand the basic footprint of the facility 



 Purpose and need for the proposed action 



 



Applicant 



 



At the least, the applicant may only need to provide a project description as described above. 



More information on the project description is described below in “Items to Consider in 



Developing a Project description. 
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Items to Consider in Developing a Project Description 



The US Fish and Wildlife Service has offered the following components as crucial to describe a 



project. Essentially, the project description should answer the following questions: who, what, 



when, where, why and how of the project. 



 



Who 



 



 Ensure you identify all the players and their roles 



 Examples: your permitting agency, other cooperating agencies, applicants, construction 



contractors 



 



What 



 



 Ensure that you include all parts of the project 



 For instance, the goal of the project (increase production, etc) is not the project 



 What tasks you are doing to get to the goal or objective is the “what” 



 



Where 



 



 Where is the action area? 



o For example: This would include the physical location of the source and 



supporting activities, any additional areas disturbed during construction 



(including construction haul roads), and the significant impact area for air 



pollutant emissions. Will there be additional clearing such as for a new parking lot 



to accommodate the project? 



 Describe all parts of the project geographically, not just the “footprint” or project site 



o Photographs of the current project site are helpful. 



 If work will occur outside of the footprint itself, describe that area 



 



When 



 



 When would the action start and end (especially the timing of construction)? 



 If there are phases, when would each begin and end? 



 Describe effects of project’s existence after construction 



 



Why 



 



 Explain the purpose behind the need for the proposed action 



 



How 



 



 Build in “flexibility”; if there is a construction window, say March 15 + or – 2 weeks 



 Don’t assume anything is “understood” – spell it out 



 



At the most, the applicant will need to provide EPA with a BA. The list below contains the 



minimum issues that the BA should address. 
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Items to be Covered in Biological Assessment 
 



The following items need to be considered when developing a BA for a proposed project.  



 



1. Species Presence 



 - Proximity to action area or area of effect 



 - Life stage presence 



 - Life stage sensitivity 



 - Timing of species’ presence 



 



2. Timing of action 



 - Species’ presence or sensitivity as varies with time 



 - Effects to habitat as varies with time 



 - Length of action and its effects 



 - Urgency of action 



 



3. Magnitude of action 



 - Area covered 



 - Magnitude of effect 



 - Types of contaminants or habitat degradation 



 - Type of habitat improvement 



 - Interrelated and interdependent (or “related”) effects 



 



4. Parameters involved 



 - Types of contaminants and the toxicity to species, habitat, and corresponding ecosystem 



 - Types of alteration to environment and its effects on species, habitat, and ecosystem 



 - Identity of parameters that will be degraded 



 - Identity of parameters that will be improved 



 - Parameters’ effect in relation to the ecosystem as a whole 



 



5. Environmental Benefit 



 - Leverage gained by specifically protecting listed species 



 - Opportunities for this action to help other efforts 



 - Additional environmental benefit provided by consultation on this action 



 - Environmental benefit of the action 



 



6. Baseline condition 



 - Level of habitat impairment 



 - Magnitude of the action’s effect in relation to the baseline condition 



 - Baseline condition in relation to the overall vulnerability of the species 



 
 
 



 
 













From: Hibbard, Richard (ECY)
To: Haggard, Robert (URS)
Cc: Gent, Philip (ECY)
Subject: FW: Example of a ESA Analysis with which Region 10 Concurred
Date: Tuesday, December 18, 2012 8:52:30 AM
Attachments: Fredonia Generating Station No Effects Letter 12-6-12.pdf


Bob:
 
I was speaking with Pat Nair this morning and though of you.  I asked him for an example of an ESA
effects letter that EPA recently approved.  It was my thought that you could look this over as an
example to see the level of detail that Fredonia used.  If it is of no help please disregard
 
Merry Christmas to you and your family
 
Rich Hibbard
 
From: Nair.Pat@epamail.epa.gov [mailto:Nair.Pat@epamail.epa.gov] 
Sent: Tuesday, December 18, 2012 8:40 AM
To: Hibbard, Richard (ECY)
Subject: Example of a ESA Analysis with which Region 10 Concurred
 


Rich:


As we discussed today, I am attaching a copy of the revised ESA analysis for PSE's Fredonia plant.
The analysis was revised by PSE's contractor URS in response to questions/concerns by Region 10. 


Pat Nair
Office of Air, Waste and Toxics
Idaho Operations Office 
950 W. Bannock Street 
Boise, Idaho 83702
Ph. 208-378-5754
Fax 208-378-5744
----- Forwarded by Pat Nair/R10/USEPA/US on 12/18/2012 09:37 AM -----


From: Pat Nair/R10/USEPA/US
To: "Crooks, Marc (ECY)" <mcro461@ECY.WA.GOV>
Cc: "Blakeslee, Julie" <julie.blakeslee@urs.com>, Andrea Latier/R10/USEPA/US@EPA, "Pretare, Jennifer"
<jennifer.pretare@urs.com>, "Henderson, Joey (joey.henderson@pse.com)" <joey.henderson@pse.com>, "larry.tornberg@pse.com"
<larry.tornberg@pse.com>, "Tober, Lyn (ltober@nwcleanair.org)" <ltober@nwcleanair.org>, "Adams, Nathan
(nathan.adams@pse.com)" <nathan.adams@pse.com>, "Steiner,  William" <william.steiner@urs.com>
Date: 12/13/2012 03:12 PM
Subject: ESA Analysis for PSE Fredonia Generating Station Expansion Project


Marc:


EPA Region 10 has reviewed the letter dated December 6, 2012 from URS regarding Puget Sound
Energy's proposed Fredonia Generating Station. Region 10 concurs that the project, as described in
the letter, would have no effects on any listed species. 


Pursuant to the Delegation Agreement, if there are no other issues, the final permit may be issued. 
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URS Corporation 
1501 4



th
 Avenue, Suite 1400 



Seattle, WA  98101-1616 
Tel: 206.438.2700 
Fax: 1.866.495.5288 



December 6, 2012 



 



Mr. Pat Nair 



Office of Air, Waste, and Toxics 



USEPA Region 10 



Idaho Operations Office  



950 W. Bannock Street  



Boise, Idaho 83702 



 



Re: Fredonia Generating Station No Effects Letter 



 



Dear Mr. Nair: 
 



Puget Sound Energy (PSE) is proposing to construct and operate one or two additional simple cycle dual-



fueled peaker combustion turbines at the Fredonia Generating Station (FGS) in Skagit County, Washington.  



The Prevention of Significant Deterioration (PSD) permit application to the Washington Department of 



Ecology (Ecology) will not be authorized until Ecology has been informed that the U.S. Environmental 



Protection Agency (USEPA) has satisfied its obligations, if any, under Section 7 of the Endangered Species 



Act (ESA) and Section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and Management Act 



(MSFCMA).  We have prepared this assessment on behalf of PSE for review by USEPA.  If you concur with 



this assessment, we request that USEPA notify Ecology that is has satisfied its obligations under the ESA and 



MSFCMA.  



 



A “No Effects Letter” is being provided rather than a Biological Assessment for this project because there 



will be no impacts to ESA-listed resources or Essential Fish Habitat (EFH) as a result of the project.  This 



conclusion is based on a site visit, background research, and database searches.  This analysis is discussed in 



more detail in the following letter, which includes a project description, a description of the existing site 



conditions, background information review, determination of effects, and conclusion. 



 



Project Description 



 



PSE owns and operates the FGS at 13085 Ball Road, Mt. Vernon, WA 98273, in Skagit County.  The project 



is located in Township 34 North, Range 3 East, Section 9 in Skagit County at:  Latitude 48°27'17" North and 



Longitude 122°26'14" West.  This is located approximately five miles northwest of the town of Mount 



Vernon, and 0.3 mile south of Skagit Regional Airport (Figure 1).  An aerial photo of the existing project site 



is shown in Figure 2.   



 



The existing property is approximately 42.0 acres in size and contains FGS facility consisting of two 



Westinghouse and two Pratt & Whitney simple cycle turbines.  There are currently 21.8 acres of impervious 



surfaces (51.9 percent of the site).  After project completion, there would be approximately 28.6 acres of 



impervious surface (68.0 percent of the site). 
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The proposed Fredonia Generating Station Expansion Project (project) is a simple cycle electric generating 



unit addition to the existing FGS.  The project would consist of one or two additional gas combustion 



turbines totaling approximately 181-207 MW.  The purpose of the new generating unit(s) is to serve future 



peak load and to provide another resource that can be called upon to provide reliable power to PSE 



customers.   



 



The project also includes a diesel standby generator for emergency use whenever connection to the regional 



power grid is lost.  Its purpose is to supply power to the turbine(s) battery bank which keeps turbine 



ancillaries, such as a lube oil pump, energized in order to protect this and other equipment and electrical 



systems at the facility.  



 



The proposed project would require improvements to the existing storm water detention pond and drainage 



ditches.  The existing detention pond would be enlarged from 1,750 cubic yards (cy) to approximately 14,500 



cy.  In addition to the increased capacity of the detention pond, two new pre-settling basins would be 



installed upstream of the storm water runoff detention pond.  With the facilities’ expansion, stormwater 



runoff will continue to flow towards the current site discharge point but the existing drainage system would 



be upgraded to handle additional stormwater runoff and comply with the latest Skagit County Stormwater 



Design Manual.    



 



Storm water runoff would continue to be routed from the detention pond in the southwest corner of the site to 



an existing culvert, which flows south, parallel to Ball Road.  This culvert connects to a ditch which flows to 



Little Indian Slough and connects to Indian Slough, which flows to Padilla Bay (see Figure 3).  The ditch is 



part of Skagit County Drainage District No. 19.   



 



One of two development scenarios for the project could require between 24,000 and 30,000 cubic yards of 



grading within the existing fenced development.  Approximately 6.8 acres of grass/fill material may be 



cleared for site development under this scenario.  The other development scenario involving a single turbine 



will require less than 2,000 cubic yards of grading at the turbine site.  



 



Measures to reduce or control erosion, or other impacts to the earth, would be implemented during the 



construction process in accordance with the Puget Sound Water Quality Management Plan, Stormwater and 



Combined Sewer Overflows Program (2000), the NPDES Construction Stormwater Permit, and the County’s 



Drainage Ordinance (Skagit County Code [SCC] 14.32).  BMPs may include: 



 



 Protecting cut slopes during the excavation and construction period, and any soil stockpiled on site, 



by placing plastic sheeting on exposed cut slopes; 



 Limiting the maximum duration of the open excavation to the shortest time possible; 



 Stabilizing disturbed soils that are exposed to surface water runoff with straw or hydro-seeding; 



 Implementing in-place temporary construction erosion and sediment control measures prior to any 



site grading activities, which may include erosion control fencing; and 



 Re-vegetating any exposed soils within 30 days. 
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Areas adjacent to the site would be exposed to typical construction sounds.  Construction would likely 



include the use of dump trucks, excavators, power and hand tools, trucks for delivery of materials, cement 



trucks, and passenger vehicles carrying construction workers.   



 



The four existing combustion turbines and the proposed project expansion would operate sporadically, 



typically to provide power during peak demand periods.  The plant would be designed to ensure compliance 



with local noise regulations (SCC Chapter 9.50 Noise Control).  Acoustical design measures, including 



silencers and enclosures may be used.  Some existing vegetation on site would remain to provide an 



acoustical buffer around the site. 



 



The site has been used as a generation facility since the early 1980s and this use would continue after the 



project is completed.  This is compatible with the existing zoning and comprehensive plan designation.  No 



additional development is associated with the proposed project. The proposed project would not require new 



roads or road improvements.  No additional people would be working at FGS following expansion, and no 



increase in traffic is anticipated.  The operation of the new generating units would not greatly increase the 



existing light and glare produced from the site.  Nighttime lighting would conform to FAA regulations due to 



the site’s location in the flight path of the Skagit Regional Airport.   



 



Existing Conditions 



 



A field review of the project site was conducted on January 27 and February 14, 2011 by a URS biologist.  



The surrounding area is dominated by agricultural fields, rural residential housing, undeveloped land.  



Adjacent land use includes industrial areas to the west and northeast, a field and natural gas pipeline corridor 



to the south, a forested tract to the southeast, and mostly undeveloped forest land to the north.  The area is 



zoned for “heavy industrial” and is in the flight path of the Skagit Regional Airport (Figure 1).  



 



Existing structures on the 42.0-acre site include four single cycle generating units, a water treatment building, 



two switchyards, water tanks, and storage areas.  The existing on-site vegetation includes narrow bands of 



trees which are present around the property boundary.  These forested areas are dominated by western 



redcedar (Thuja plicata), red alder (Alnus rubra), common snowberry (Symphoricarpos albus), osoberry 



(Oemleria cerasiformis), and vine maple (Acer circinatum), with some bracken fern (Pteridium aquilinum), 



thimbleberry (Rubus parviflorus), trailing blackberry (Rubus ursinus), and Himalayan blackberry (Rubus 



armeniacus).   



 



There are no year-round streams on-site or within the immediate vicinity of the facility.  Drainage patterns in 



the greater area progress from east to west, where water eventually joins Puget Sound.  In the immediate 



vicinity of the FGS, an intermittently flowing ditch on the south and east side of the site collects surface 



water and conveys it to the southwest corner of the site.  From the southwest corner of the site, water flows 



south in a ditch maintained by the Skagit County Drainage District No. 19 and is regulated by the County and 



Ecology (Figure 3).  This ditch connects to Little Indian Slough, which discharges to Indian Slough, a 



tributary to Padilla Bay.  Little Indian Slough is approximately ¾ mile to the west at its nearest point.    
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The existing process for stormwater collection and treatment on-site is as follows.  Stormwater runoff has 



been routed through the facility (using ditches, culverts, etc.) towards the southwest corner of the property 



and into a detention pond.  Stormwater inside the existing facility is collected in two existing drainage 



systems:  the first drainage system collects stormwater runoff from the general yard areas through catch 



basins and concrete pipes that drain into a detention/sedimentation pond.  The second drainage system 



collects stormwater runoff from areas surrounding oil-filled and fuel-handling equipment through catch 



basins and PVC pipes designed in a closed oily water system that drains into a diked containment area.  



Drainage from the containment area would be treated in a coalescing plate oil/water separator or equivalent 



prior to discharge into the detention pond.  On the FGS site, a culvert discharges from the existing 



stormwater detention pond in the southwestern corner of the subject property, and follows the same drainage 



pathway described above to Little Indian Slough.    



  



Background Information Review 



 



Background information reviewed for this assessment included: Washington State Department of Fish and 



Wildlife Priority Habitats and Species (PHS) Database; a National Oceanic and Atmospheric (NOAA) 



Fisheries information on candidate, threatened and endangered species and critical habitat to occur in Puget 



Sound; and a U.S. Fish and Wildlife Service (USFWS) list of candidate, threatened and endangered species 



and critical habitat in Skagit County.  Information obtained during the review of background information is 



described below.  



 



The Washington State Department of Fish and Wildlife Priority Habitats and Species database was searched 



on October 8, 2012 for records occurring on or near the project site.  The database search revealed that no 



priority habitats or species are known to occur on the site, as shown on Figure 4.  There are multiple PHS 



database entries near the site.  The PHS records are described here, shown in Figure 4, and a full copy of the 



records is provided in Appendix A.  There are three bald eagle (Haliaeetus leucocephalus) nest sites within 



the vicinity of the project area; 1/3 mile to the west, ¾ mile to the east, and 2/3 mile to the south.  Each bald 



eagle nest has a management buffer around it.  No bald eagle management buffers fall within the project site.  



Fall-run Chinook salmon (Oncorhynchus tshawytscha), coho salmon (O. kisutch) and Coast Resident 



cutthroat (O. clarki) occur in Indian Slough, (approximately ¾ mile to the west) and a tributary which runs 



adjacent to Highway 20 and then upstream to the east. ‘Waterfowl concentrations’ are noted in Indian 



Slough.  There are many wetlands shown on the PHS database, from the USFWS National Wetland 



Inventory (NWI) database.  Since NWI maps only show a rough estimate of the presence and geographic 



extent of wetland communities in a given area, they are not considered an accurate depiction.  Please see the 



project Wetland Delineation Report for additional details on wetlands (URS 2011).  



 



Federally listed species regulated by USFWS with the potential to occur in Skagit County include bull trout 



(Salvelinus confluentus), marbled murrelet (Brachyramphus marmoratus), northern spotted owl (Strix 



occidentalis caurina), Canada lynx (Lynx canadensis), gray wolf (Canis lupus), and grizzly bear (Ursus 



arctos = U. a. horribilis).  Critical habitat is also designated for bull trout, marbled murrelet and northern 



spotted owl in Skagit County; however none occur on the project site according to the USFWS online critical 



habitat mapper (http://criticalhabitat.fws.gov/crithab/).  Bull trout has designated critical habitat in Puget 
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Sound marine waters approximately ¾ mile west of the project site.  The inshore extent is the mean higher 



high-water (MHHW) line, including the uppermost reach of the saltwater wedge within tidally influenced 



freshwater heads of estuaries, as described on the USFWS bull trout information page 



(http://www.fws.gov/pacific/bulltrout/finalcrithab/washington/Unit_02_Puget_Sound_Marine_Map_01_of_0



4_North.pdf).  This includes most of Indian Slough, but not it’s tributary.  The USFWS Skagit County list is 



included in Appendix B. 



 



No suitable habitat for any of these six ESA listed species occurs on the project site, for the following 



reasons.  There are no cold water streams, lakes, coniferous forest, old growth forest or marine waters on the 



project site.  Bull trout occur in cold water streams and lakes, and in marine waters.  Marbled murrelets nest 



in old growth forests and forage in marine waters.  Northern spotted owl requires mature or old growth 



forests as habitat.  Canada lynx is closely linked to coniferous forest.  Gray wolf can be widespread in habitat 



use and are currently expanding their distribution but tend to avoid developed areas.  Grizzly bear are 



restricted to large areas of suitable habitat the Northern Cascade Mountains. 



 



Federally ESA-listed species regulated by NOAA Fisheries in Puget Sound include the following: Puget 



Sound Chinook salmon, and Puget Sound steelhead (Oncorhynchus mykiss).  Chinook salmon and bull trout 



critical habitat is also designated in Puget Sound.  Steelhead critical habitat is under development at the 



present time, but not designated.  As mentioned above, Chinook salmon is known to occur in Indian Slough 



approximately ¾ mile to the west.  Critical habitat for Chinook salmon is designated for Padilla Bay, Indian 



Slough and one mapped unnamed tributary (Figure 5).  ESA-listed marine mammals known to occur in Puget 



Sound include Southern Resident killer whale (Orcinus orca), humpback whale (Megaptera novaeangliae) 



and Steller sea lion (Eumetopia jubatus).  All of these species exclusively use marine waters, which do not 



occur in the project area.  Please see Appendix C for NOAA Fisheries species lists.  



 



Project Effects 



 



There will be no direct or indirect effects to listed species as a result of the FGS project.  The listed species 



with potential to occur near the project site include Puget Sound Chinook and Puget Sound steelhead.  



Chinook salmon and bull trout critical habitat also occur near the project site.  No listed species or critical 



habitat occurs on the project site, therefore there will be no direct effects as a result of the project.   



 



Indian Slough is hydrologically connected downstream of the project area.  There will be no indirect effects 



to listed species or critical habitat because no untreated stormwater will leave the project site either during 



construction or operation.  Sediment and contaminants are removed from wastewater before it is discharged 



from the site by the pre-settling basins, detention pond, and oil/water separator.  Stormwater facilities for the 



project include expansion and continued operation of on-site collection and treatment.  This is the current 



system of treatment, and the stormwater treatment capacity would be expanded to accommodate higher 



volumes as part of the project.  Water quality discharge from this site is regulated by a State Waste Discharge 



Permit from Ecology (#ST-5198).  



 





http://www.fws.gov/pacific/bulltrout/finalcrithab/washington/Unit_02_Puget_Sound_Marine_Map_01_of_04_North.pdf


http://www.fws.gov/pacific/bulltrout/finalcrithab/washington/Unit_02_Puget_Sound_Marine_Map_01_of_04_North.pdf
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Water from the project site eventually reaches Indian Slough.  However, flow from the site is intermittent and 



travels approximately ¾ mile (approximately 3,900 feet) through vegetated ditches and swales.  The 



vegetation cover along the drainage route increases the amount of time it takes for water to travel from FGS 



to Indian Slough.  Vegetation also improves the opportunity for sediment or other pollutants to settle out of 



the water. Therefore, although no untreated water will leave the FGS, the vegetated ditches between FGS and 



fish-bearing waters provides further protection against any potential for decreases in water quality discharge 



as a result of the project.  During construction, Best Management Practices such as erosion control and 



stormwater management will be utilized to prevent any temporary sources of off-site discharge.   



 



Three bald eagle nests have been identified near the project site, the closest one being approximately 1/3 mile 



to the west.  Bald eagles are no longer listed under the federal ESA.  They are protected under the federal 



Bald and Golden Eagle Act and the Migratory Bird Treaty Act.  Disturbance to nests can be permitted under 



the Bald and Golden Eagle Act.  Procedures for nesting disturbance permits indicate that a permit may be 



needed for project activities within 600 feet of a bald eagle nest.  The nearest known bald eagle nest is 



approximately 1,635 feet from the project site boundary (as measured in the PHS online mapping tool).  If a 



new bald eagle nest is located within 600 feet of the project site before or during construction, appropriate 



permitting steps will be taken by PSE.  A USFWS bald eagle self-certification form is attached in Appendix 



D. 



 



Essential Fish Habitat Determination 



 



The Magnuson-Stevens Fishery and Management Act includes a mandate that NOAA Fisheries must identify 



EFH for federally managed marine fish.  Federal agencies must consult with NOAA Fisheries on all 



activities, proposed activities, authorized, funded or undertaken by the agency that may adversely affect EFH.  



The Pacific Fishery Management Council (PFMC) has designated EFH for the Pacific salmon fishery, 



federally managed ground fisheries, and coastal pelagic fisheries.  The PFMC manages the fisheries for coho, 



Chinook, and Puget Sound Pink Salmon and has defined EFH for these three species.  Salmon EFH includes 



all those streams, lakes, ponds, wetlands, and other water bodies currently or historically accessible to salmon 



in Washington, Oregon, Idaho, and California.  Salmon EFH excludes areas upstream of longstanding 



naturally impassible barriers (i.e. natural waterfalls in existence for several hundred years), but includes 



aquatic areas above all artificial barriers except specifically named impassible dams.  The project site does 



not include any EFH and would have no effect on EFH.  See the ESA project effects section for analysis 



leading to a no effects determination for salmon. 



 



Conclusion 



 



We have determined that due to the lack of suitable habitat on the project site, there would be no effects on 



any listed species, including bull trout, marbled murrelet, northern spotted owl, Canada lynx, gray wolf, 



grizzly bear, killer whale, humpback whale or Steller sea lion.  In addition, there would be no effect on 



designated critical habitat for marbled murrelet or northern spotted owl.   Although suitable habitat for 



Chinook salmon, steelhead, Chinook critical habitat and bull trout critical habitat exist in waters downstream 



from the project site, no untreated stormwater would leave the project site as a result of the proposed project. 
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There would be no effect on any ESA-listed salmon species, critical habitat or their EFH as a result of the 



project construction or operation.   



 



It is our understanding that this satisfies the analysis requested by USEPA under Section 7c of the 



Endangered Species Act.  Please call Larry Tornberg, PSE at (425) 456-2691 or Jennifer Pretare, URS 



Biologist at (206) 438-2175 if you require any additional information or have any questions about this letter.   



 



 



Sincerely, 



 



 
Jennifer A. Pretare, Ph.D. 



Senior Biologist 



 



cc (via email):  



Andrea Latier, EPA Region 10 
Marc Crooks, Washington Ecology 
Lyn Tober, Northwest Clean Air Agency 
Nathan Adams, PSE 
Larry Tornberg, PSE 
Joey Henderson, PSE 
Bill Steiner, URS 
 



Attachments: 
Figure 1 – Vicinity Map 
Figure 2 – Aerial Photo of the Existing Site 
Figure 3 – Drainage Connection 
Figure 4 – Priority Habitats and Species 
Figure 5 – Puget Sound Chinook Nearshore Critical Habitat 
Appendix A – Washington Department of Fish and Wildlife Priority Habitats and Species Records 
Appendix B – U.S. Fish and Wildlife Service Candidate, Threatened and Endangered Species in 
Skagit County 
Appendix C - NOAA Fisheries ESA-listed Species in Puget Sound. 
Appendix D - Bald Eagle Self-Certification form 
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DISCLAIMER.  This report includes information that the Washington Department of Fish and Wildlife (WDFW) maintains in a central computer database.   It is not an attempt to provide you with an official agency response
as to the impacts of your project on fish and wildlife.   This information only documents the location of fish and wildlife resources to the best of our knowledge.  It is not a complete inventory and it is important to note that fish
and wildlife resources may occur in areas not currently known to WDFW biologists, or in areas for which comprehensive surveys have not been conducted.   Site specific surveys are frequently necesssary to rule out the
presence of priority resources.  Locations of fish and wildlife resources are subject to vraition caused by disturbance, changes in season and weather, and other factors.  WDFW does not recommend using reports more than
six months old.
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APPENDIX B 



U.S. Fish and Wildlife Service Candidate, Threatened and Endangered Species in Skagit County 



 



  











LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CRITICAL HABITAT; CANDIDATE SPECIES; AND SPECIES OF CONCERN  



IN SKAGIT COUNTY 
AS PREPARED BY  



THE U.S. FISH AND WILDLIFE SERVICE 
WASHINGTON FISH AND WILDLIFE OFFICE 



 
(Revised March 15, 2012) 



 
LISTED 
 
Bull trout (Salvelinus confluentus)  
Canada lynx (Lynx canadensis)  
Gray wolf (Canis lupus)  
Grizzly bear (Ursus arctos = U. a. horribilis)  
Marbled murrelet (Brachyramphus marmoratus)  
Northern spotted owl (Strix occidentalis caurina)  
 
Major concerns that should be addressed in your Biological Assessment of project 
impacts to listed species include: 
 



1. Level of use of the project area by listed species. 
 



2. Effect of the project on listed species' primary food stocks, prey species, 
and foraging areas in all areas influenced by the project. 



 
3. Impacts from project activities and implementation (e.g., increased noise 



levels, increased human activity and/or access, loss or degradation of 
habitat) that may result in disturbance to listed species and/or their 
avoidance of the project area. 



 
 
DESIGNATED 
 
Critical habitat for bull trout 
Critical habitat for the marbled murrelet  
Critical habitat for the northern spotted owl  
 
 
PROPOSED 
 
Dolly Varden (Salvelinus malma) due to similarity of appearance 
 
 
 
 











 
CANDIDATE 
 
Fisher (Martes pennanti) – West Coast DPS 
North American wolverine (Gulo gulo luteus) – contiguous U.S. DPS 
Oregon spotted frog (Rana pretiosa) [historic] 
Whitebark pine (Pinus albicaulis) 
 
 
SPECIES OF CONCERN 
 
Bald eagle (Haliaeetus leucocephalus) 
Cascades frog (Rana cascadae) 
Long-eared myotis (Myotis evotis) 
Long-legged myotis (Myotis volans) 
Northern goshawk (Accipiter gentilis) 
Olive-sided flycatcher (Contopus cooperi) 
Pacific lamprey (Lampetra tridentata) 
Pacific Townsend’s big-eared bat (Corynorhinus townsendii townsendii)   
Peregrine falcon (Falco peregrinus) 
River lamprey (Lampetra ayresi) 
Tailed frog (Ascaphus truei) 
Western toad (Bufo boreas) 
Meconella oregana (white meconella) 











 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



APPENDIX C 



NOAA Fisheries ESA-listed West Coast Salmon and Steelhead and 



ESA-listed Marine Mammals 



 



 



  











Endangered Species Act Status of West Coast Salmon & Steelhead 
(Updated Aug. 11, 2011) 



Species1 



Current 
Endangered 
Species Act 



Listing Status2 



ESA Listing Actions  
Under Review 



Sockeye Salmon 
(Oncorhynchus 
nerka) 



 
 
 
 
 
 



1 Snake River Endangered 



 



2 Ozette Lake Threatened 



3 Baker River Not Warranted 



4 Okanogan River Not Warranted 



5 Lake Wenatchee Not Warranted 



6 Quinalt Lake Not Warranted 



7 Lake Pleasant Not Warranted 



Chinook Salmon 
(O. tshawytscha) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8 Sacramento River Winter-run Endangered 



 



9 Upper Columbia River Spring-run Endangered 
10 Snake River Spring/Summer-run Threatened 
11 Snake River Fall-run Threatened 
12 Puget Sound Threatened 
13 Lower Columbia River Threatened 
14 Upper Willamette River Threatened 
15 Central Valley Spring-run Threatened 
16 California Coastal Threatened 
17 Central Valley Fall and Late Fall-run Species of Concern 
18 Upper Klamath-Trinity Rivers Not Warranted 
19 Oregon Coast Not Warranted 
20 Washington Coast Not Warranted 
21 Middle Columbia River spring-run Not Warranted 
22 Upper Columbia River summer/fall-run Not Warranted 
23 Southern Oregon and Northern California Coast Not Warranted 
24 Deschutes River summer/fall-run Not Warranted 



Coho Salmon 
(O. kisutch) 
  
 
 
 
 
 



25 Central California Coast Endangered 



 26 Southern Oregon/Northern California Threatened 



27 Lower Columbia River Threatened • Critical habitat 



28 Oregon Coast Threatened  



29 Southwest Washington Undetermined 



30 Puget Sound/Strait of Georgia Species of Concern 



31 Olympic Peninsula Not Warranted 



Chum Salmon 
(O. keta) 
 
 
 



32 Hood Canal Summer-run Threatened 



 



33 Columbia River Threatened 



34 Puget Sound/Strait of Georgia Not Warranted 



35 Pacific Coast Not Warranted 



Steelhead 
(O. mykiss) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



36 Southern California Endangered  



37 Upper Columbia River Threatened  



38 Central California Coast Threatened  



39 South Central California Coast Threatened  



40 Snake River Basin Threatened  



41 Lower Columbia River Threatened  



42 California Central Valley Threatened  



43 Upper Willamette River Threatened  



44 Middle Columbia River Threatened  



45 Northern California Threatened  



46 Oregon Coast Species of Concern 



 



47 Southwest Washington Not Warranted 



48 Olympic Peninsula Not Warranted 



49 Puget Sound   Threatened • Critical habitat 



50 Klamath Mountains Province Not Warranted  
Pink Salmon 
(O. gorbuscha) 
 



51 Even-year Not Warranted 



 52 Odd-year Not Warranted 
 



1 The ESA defines a “species” to include any distinct population segment of any species of vertebrate fish or wildlife. For Pacific salmon, NOAA 
Fisheries Service considers an evolutionarily significant unit, or “ESU,” a “species” under the ESA. For Pacific steelhead, NOAA Fisheries Service 
has delineated distinct population segments (DPSs) for consideration as “species” under the ESA. 











Page Title:  ESA MM List
URL:  http://www.nwr.noaa.gov/Marine-Mammals/ESA-MM-List.cfm
 
 



ESA-Listed Marine Mammals



Under the jurisdiction of NOAA Fisheries that may occur:



off Washington & Oregon



Southern Resident killer whale (Orcinus orca) (E); critical habitat•



humpback whale (Megaptera novaeangliae) (E)•



blue whale (Balaenoptera musculus) (E)•



fin whale (Balaenoptera physalus) (E)•



sei whale (Balaenoptera borealis) (E)•



sperm whale (Physeter macrocephalus) (E)•



Steller sea lion (Eumetopias jubatus) (T); critical habitat•



in Puget Sound



Southern Resident killer whale (Orcinus orca) (E); critical habitat•



humpback whale (Megaptera novaeangliae) (E)•



Steller sea lion (Eumetopias jubatus) (T); critical habitat•



(E) = Endangered 



(T) = Threatened



 
 



Page last updated: 2012-08-24 11:17:37



Page 1 of 1ESA MM List



10/5/2012http://www.nwr.noaa.gov/Marine-Mammals/ESA-MM-List.cfm?renderforprint=1











 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



APPENDIX D 



Bald Eagle Self Certification Form 
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Pat Nair
Office of Air, Waste and Toxics
Idaho Operations Office 
950 W. Bannock Street 
Boise, Idaho 83702
Ph. 208-378-5754
Fax 208-378-5744


"Blakeslee, Julie" ---12/06/2012 03:54:47 PM---Dear Pat, Please find attached the revised ESA
Analysis (No Effects Letter) for the Fredonia Project


From: "Blakeslee, Julie" <julie.blakeslee@urs.com>
To: Pat Nair/R10/USEPA/US@EPA, Andrea Latier/R10/USEPA/US@EPA
Cc: "Tober, Lyn (ltober@nwcleanair.org)" <ltober@nwcleanair.org>, "Crooks, Marc (ECY) (mcro461@ECY.WA.GOV)"
<mcro461@ECY.WA.GOV>, "Henderson, Joey (joey.henderson@pse.com)" <joey.henderson@pse.com>, "larry.tornberg@pse.com"
<larry.tornberg@pse.com>, "Adams, Nathan (nathan.adams@pse.com)" <nathan.adams@pse.com>, "Steiner,  William"
<william.steiner@urs.com>, "Pretare, Jennifer" <jennifer.pretare@urs.com>
Date: 12/06/2012 03:54 PM
Subject: PSE Fredonia Generating Station Expansion Project ESA Analysis (revised)


Dear Pat,


Please find attached the revised ESA Analysis (No Effects Letter) for the Fredonia Project that responds to your
questions and comments. An original hard-copy has been mailed to you today, which you should receive
tomorrow or Monday.


Thank you for your review.


Julie Blakeslee | Planning & Environmental Services


URS Corporation
1501 Fourth Avenue | Suite 1400 | Seattle, Washington | 98101
P 206.438.2700 | F  866.495.5288
julie.blakeslee@urs.com


This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you receive
this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and


you should destroy the e-mail and any attachments or copies.(See attached file: Fredonia Generating Station
No Effects Letter 12-6-12.pdf)
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Cc: Brown, Melinda J. (ECY)
Subject: Hanford WTP Air Permit Public Comment Period
Date: Monday, January 07, 2013 7:20:51 AM


Phil:
 
Before we can start the public comment period I need to do a couple of things.  They include
mailing out a draft copy of the permit to select people and posting the documents on my website. 
(I should be able to do this in a few hours time).  Can you please send me a copy of the final public
notice with the dates of the comment period in it?  I appreciate all your work on this.
 
Thank you
 
Richard B. Hibbard, P.E. (Rich)
Washington State Department of Ecology
P.O. Box 47600
Olympia, WA 98504-7600
Phone (360) 407-6896
FAX (360) 407-7534
richard.hibbard@ecy.wa.gov
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From: Dhammapala, Ranil (ECY)
To: Gent, Philip (ECY)
Cc: Hibbard, Richard (ECY)
Subject: Hope I made this clear
Date: Friday, July 20, 2012 11:23:19 AM


Hi Phil,


A quick follow up. I may not have conveyed the following correctly during our conversation.


Run AERMOD with a unit (1 g/s) emission rate and check the 1-hour, 24hr and annual impacts it
predicts. No changes to what we discussed. For scaling these by the correct emission rates, we need to
proceed as follows.


1. Calculate the total annual emissions of a particular pollutant expected from the source's operations.
Let's call this "T"


2. For modeling compliance with the hourly standard, divide "T" by the number of hours of expected
operations for the whole year (164 in your case).


3. For modeling compliance with the 24hr standard, use the same as above. If the facility has a plan for
running on demand but not operating more than x hours/ day, scale the rate in (2) above, by 24/x. This
way you assume that the same operations are compressed into fewer hours in a calendar day.


i.e. T * 24/(164 * x)


Though not applicable to the source you're considering, you can also have AERMOD restrict the
emissions to only certain hours in the day. Using this option would also require the 24/x scale-up factor.


4. For compliance with the annual standard, divide "T" by the number of hours in the year (8760).


We want the emissions from the facility to interact with all combinations of meteorology experienced
throughout the year. Dividing by 8760 assumes a year-round operation, and spreads the emissions
released over a short period of time, throughout the year. Dividing by 164 results in a high emission
rate characteristic of each operating hour. Though this emission rate is not sustained year-round, we
model it as such to ensure consideration of all combinations of meteorology with high emitting hours.
Then from the model output we select either the max hourly conc, or the highest 24hr mean or
whatever metric you use to determine NAAQS/ ASIL compliance.


Hope that makes sense. Call me if you have any questions.


Regards


~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~
Ranil Dhammapala, PhD.
Air dispersion modeler
Washington State Department of Ecology
P.O Box 47600, Olympia, WA 98504-7600
Tel: 360-407-6807
Fax: 360-407-7534
Email: ranil.dhammapala@ecy.wa.gov
~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~*~
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From: Brown, Madeleine (ECY)
To: Gent, Philip (ECY); Bohrmann, Dieter (ECY)
Subject: PSD-NOC
Date: Wednesday, October 24, 2012 3:55:59 PM
Attachments: PSD-NOC.docx


 


I have put the PSD content into our template.   This gives it all the Hanford repositories.   I
also edited the text to bring readability down from 20.8 words/sentence and grade level 14
to 15.2 words/sentence and grade level 11.7, which is still a little high for our readers but
it’s an improvement. 


Can your colleagues in Air Quality live with these edits?  


I’m please and relieved this fits on two pages (I fiddled with margins to make this happen).  
Since this does not have to be mailed, thi  is not as critical,, but it’s still desirable.


Charge this time to the NOC codes?
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November 2012


Nuclear Waste and Air Quality Programs


Public Comment Period








Publication Number:  12-05-01x	1	November 2012


Two proposed air emissions permits for Hanford WHY IT MATTERS


The permit ensures Hanford’s air emissions stay within safe limits that protect people and the environment.





PUBLIC COMMENT PERIOD


November 15 – December 14, 2012





TO SUBMIT COMMENTS


Send comments or questions by e-mail (preferred), U.S. mail, or hand deliver them to:


For the NOC


Philip Gent


3100 Port of Benton Blvd.


Richland, WA 99354


      Hanford@ecy.wa.gov





	For the PSD:


	Richard B. Hibbard


Department of Ecology, Air Quality Program


P.O. Box 47600


Olympia, WA  98504-7600


Email:  richard.hibbard@ecy.wa.gov 


Phone:  (360) 407-6896





PUBLIC HEARING


A public hearing is not scheduled, but if there is enough interest, we will consider holding one. To request a hearing or for more information, contact:


Madeleine Brown


509-372-7936


Hanford@ecy.wa.gov





Or call the Hanford Cleanup Line at 800-321-2008.














The Washington Department of Ecology (Ecology) has received a request for changes to two air permits.  





Two changes under two programs


The two permits are the Prevention of Significant Deterioration (PSD) program and a “Notice of Construction.”  Ecology’s Air Quality Program runs the federal PSD program for Washington. Ecology’s Nuclear Waste Program runs the state’s program for reviewing new sources at Hanford.  The notices of construction, when approved, get folded into Hanford’s Air Operating Permit. 





The proposed PSD permit will allow the US Department of Energy (USDOE) to replace two approved diesel generators with two turbines.  The turbines are to provide emergency power for Hanford’s Waste Treatment Plant.  USDOE is building this plant to immobilize waste from underground tanks in a stable glass form.  This area is near the center of the Hanford Site, and is several miles from any farm or residence.


 


The proposed notice of construction approval will allow increasing how long two diesel fire water pumps can run, from 110 to 230 hours per year.  This is to allow USDOE to maintain and properly test the fire water system.  





How can you review the proposed permits?  


You can review copies of the proposed PSD permit, its Technical Support Document (TSD), and the project application on the Ecology PSD permitting web site:   www.ecy.wa.gov/programs/air/psd/psd_publiccomments.html


You can review the proposed NOC permit and its supporting information online at  





www.ecy.wa.gov/programs/nwp/commentperiods.htm





The information is also available at the locations on page 2. 


November 2012


Nuclear Waste Program





· 





 


Document Review Locations





Lacey


Ecology’s Air Quality Program


300 Desmond Drive


Lacey, WA 98503





Richland


Ecology’s Nuclear Waste Program Resource Center 


3100 Port of Benton Blvd.


Richland, WA 99354


Contact: Valarie Peery, 509-372-7950





Dept. of Energy Administrative Record


2440 Stevens Drive, Room 1101


Richland, WA 99354


Contact: Heather Childers, 509-376-2530





Department of Energy Reading Room


2770 Crimson Way, Room 101-L


Richland, WA 99354


Contact: Janice Parthree, 509-372-7443








Portland


Portland State University 


Branford Price Millar Library


1875 SW Park Avenue


Portland, OR 97207


Contact: Claudia Weston, 503-725-4542





Seattle


University of WA Suzzallo Library
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Contact: John Spencer, 509-313-6110





























 






If you want to comment….


Anyone (including the applicant) who objects to any condition of the proposed approvals must raise all issues and submit all arguments supporting their position by the end of the comment period.  You must submit all supporting materials in full.  They cannot be incorporated by reference unless they are already part of the administrative record in the same proceeding or are generally available reference material.  





Can a decision be appealed?


Yes.  Following the public comment period, we will make final decisions about the project and send copies of them to everyone who submitted comments.  We will also put the decisions the document review locations.  





Within 30 days after our final decisions, anyone who commented on the proposed PSD approval may appeal the decision to the EPA Environmental Appeals Board (under 40 CFR 124.19) or to Washington’s Pollution Control Hearings Board (PCHB) under Chapter 371-08 WAC and Chapter 43.21B RCW.  Anyone who commented on the proposed NOC approval may appeal the decision to the PCHB only.  Anyone who did not file comments or participate in the public hearing (if held) may petition for administrative review only on the changes made between the proposed approvals and the final approvals.  More information on appeals is available at http://www.ecy.wa.gov/programs/air/psd/psd_appeals.html  





Permittee/Site Owner


U.S. Department of Energy 


Richland Operations Office


P.O. Box 550


Richland, WA 99352





SPECIAL ACCOMMODATIONS 


If you require special accommodations or need this document in a version for the visually impaired, call the Nuclear Waste Program at 509-372-7950. Persons with hearing loss, call 711 for Washington Relay Service. Persons with a speech disability, call 877-833-6341.
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From: Brown, Madeleine (ECY)
To: Gent, Philip (ECY); Bohrmann, Dieter (ECY); Holmes, Erika (ECY); Dahl, Suzanne (ECY)
Subject: Please review notice for Phil"s next comment period
Date: Wednesday, January 16, 2013 10:30:06 AM
Attachments: PSD-NOC for peer review.docx


Peer Review Form AOP extension postcard.doc


 


This is for the two changes for the vit plant, one to replace diesel generators with diesel
turbines, the other to increase how long two diesel-powered water pumps can run. 


Phil wants to start the comment period 1/28 but I am guessing it will take a little longer.
Still, if you review sooner, Phil’s wish may come true.
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Nuclear Waste and Air Quality Programs


Public Comment Period








Publication Number:  13-05-01x	2	February 2013


Two proposed air emissions permits for Hanford WHY IT MATTERS


The permit ensures Hanford’s air emissions stay within safe limits that protect people and the environment.





PUBLIC COMMENT PERIOD


February 4 – March 4, 2013





TO SUBMIT COMMENTS


Send comments or questions by e-mail (preferred), U.S. mail, or hand deliver them to:


For the NOC


Philip Gent


3100 Port of Benton Blvd.


Richland, WA 99354


      Hanford@ecy.wa.gov





	For the PSD:


	Richard B. Hibbard


Department of Ecology, Air Quality Program


P.O. Box 47600


Olympia, WA  98504-7600


Email:  richard.hibbard@ecy.wa.gov 


Phone:  (360) 407-6896





PUBLIC HEARING


A public hearing is not scheduled, but if there is enough interest, we will consider holding one. To request a hearing or for more information, contact:


Madeleine Brown


509-372-7936


Hanford@ecy.wa.gov





Or call the Hanford Cleanup Line at 800-321-2008.














The Washington Department of Ecology (Ecology) has received a request for changes to two air permits.  





Two changes under two programs


The two permits are the Prevention of Significant Deterioration (PSD) program and a “Notice of Construction.”  Ecology’s Air Quality Program runs the federal PSD program for Washington. Ecology’s Nuclear Waste Program runs the state’s program for reviewing new sources at Hanford.  The notices of construction, when approved, get folded into Hanford’s Air Operating Permit. 





The proposed PSD permit will allow the US Department of Energy (USDOE) to replace two approved diesel generators with two turbines.  The turbines are to provide emergency power for Hanford’s Waste Treatment Plant.  USDOE is building this plant to immobilize waste from underground tanks in a stable glass form.  This area is near the center of the Hanford Site, and is several miles from any farm or residence.


 


The proposed notice of construction approval will allow increasing how long two diesel-fired water pumps can run, from 110 to 230 hours per year.  This is to allow USDOE to maintain and properly test the fire water system.  





How can you review the proposed permits?  


You can review copies of the proposed PSD permit, its Technical Support Document, and the project application on the Ecology PSD permitting web site:   www.ecy.wa.gov/programs/air/psd/psd_publiccomments.html


You can review the proposed NOC permit and its supporting information online at  





www.ecy.wa.gov/programs/nwp/commentperiods.htm





The information is also available at the locations on page 2. 


February 2013


Nuclear Waste Program





· 





 


Document Review Locations





Lacey


Ecology’s Air Quality Program


300 Desmond Drive


Lacey, WA 98503





Richland


Ecology’s Nuclear Waste Program Resource Center 


3100 Port of Benton Blvd.


Richland, WA 99354


Contact: Valarie Peery, 509-372-7950





Dept. of Energy Administrative Record


2440 Stevens Drive, Room 1101


Richland, WA 99354


Contact: 


Heather Childers, 509-376-2530





Department of Energy Reading Room


2770 Crimson Way, Room 101-L


Richland, WA 99354


Contact: Janice Parthree, 509-372-7443








Portland


Portland State University 


Branford Price Millar Library


1875 SW Park Avenue


Portland, OR 97207


Contact: Claudia Weston, 503-725-4542





Seattle


University of WA Suzzallo Library


P.O. Box 352900


Seattle, WA 98195


Contact: Hilary Reinert, 206-543-5597





Spokane


Gonzaga University Foley Center


502 E Boone Avenue


Spokane, WA  99258


Contact: John Spencer, 509-313-6110





























 






If you want to comment….


Anyone (including the applicant) who objects to any condition of the proposed approvals must raise all issues and submit all arguments supporting their position by the end of the comment period.  You must submit all supporting materials in full.  They cannot be incorporated by reference unless they are already part of the administrative record in the same proceeding or are generally available reference material.  





Can a decision be appealed?


Yes.  Following the public comment period, we will make final decisions about the project and send copies of them to everyone who submitted comments.  We will also put the decisions the document review locations.  





Within 30 days after our final decisions, anyone who commented on the proposed PSD approval may appeal the decision to the EPA Environmental Appeals Board (under 40 CFR 124.19) or to Washington’s Pollution Control Hearings Board (PCHB) under Chapter 371-08 WAC and Chapter 43.21B RCW.  Anyone who commented on the proposed NOC approval may appeal the decision to the PCHB only.  Anyone who did not file comments or participate in the public hearing (if held) may petition for administrative review only on the changes made between the proposed approvals and the final approvals.  More information on appeals is available at http://www.ecy.wa.gov/programs/air/psd/psd_appeals.html  
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Permittee/Site Owner


U.S. Department of Energy 


Richland Operations Office


P.O. Box 550


Richland, WA 99352





SPECIAL ACCOMMODATIONS 


If you require special accommodations or need this document in a version for the visually impaired, call the Nuclear Waste Program at 509-372-7950. Persons with hearing loss, call 711 for Washington Relay Service. Persons with a speech disability, call 877-833-6341.
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From: Hibbard, Richard (ECY)
To: Burmark, Robert (ECY)
Cc: Crooks, Marc (ECY); Gent, Philip (ECY); Johnston, Jeff (ECY)
Subject: Public Notice Calendar
Date: Tuesday, January 29, 2013 9:31:16 AM


Bob:
 
In our meeting this morning you recommended I post the public comment period from the Hanford
PSD modification on Ecology’s Public Notice Calendar.  I have prepared a possible posting for your
comment.  I do have one question however.  After looking at the other entries on that web page
http://apps.ecy.wa.gov/pubcalendar/calendar.asp I noticed that the other entries are for the WAC
173-400-171 7-day notice and not necessarily 30-day comment periods.  This may not be an issue
however.
 
Thank you for reviewing my listing
 
Rich
 
 
 
February 4, 2013 – March 8, 2013             
 
Public Comment Period: Hanford 
Opportunity to Request a Public Comment Period – Hanford Waste Treatment Plant
 
Ecology has received an air quality permit application from the United States Department of
Energy to replace two approved diesel generators with two turbines.  The turbines are to
provide emergency power for Hanford’s Waste Treatment Plant.  USDOE is building this
plant to immobilize waste from underground tanks in a stable glass form.  This area is near
the center of the Hanford Site, and is several miles from any farm or residence.  The two
permits are being modified they are a Prevention of Significant Deterioration (PSD) permit
and a Notice of Construction. permit  A public comment period on a draft permit revisions
will be held from February 4, 2013 until March 8, 2013.
 
Location: Hanford, WA
Sponsor: Dept of Ecology


AIR QUALITY PROGRAM
Contact: Rich Hibbard for PSD


(360) 407-6896 / richard.hibbard@ecy.wa.gov 
 
 
 
Richard B. Hibbard, P.E. (Rich)
Washington State Department of Ecology
P.O. Box 47600



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RHIB461

mailto:rbur461@ECY.WA.GOV

mailto:mcro461@ECY.WA.GOV

mailto:pgen461@ecy.wa.gov

mailto:jefj461@ECY.WA.GOV

http://apps.ecy.wa.gov/pubcalendar/calendar.asp

mailto:richard.hibbard@ecy.wa.gov





Olympia, WA 98504-7600
Phone (360) 407-6896
FAX (360) 407-7534
richard.hibbard@ecy.wa.gov
 








From: Haggard, Robert (URS)
To: Gent, Philip (ECY)
Cc: Bostic, Lee (URS)
Subject: RE: DE02NWP-002 Rev 2 Draft.doc
Date: Wednesday, January 09, 2013 3:08:16 PM
Attachments: DE02NWP-002 Rev 2 Draft BNI Comments.doc


Phil,
 
Thanks for the opportunity to review and comment.  My comments are provided in redline format and
are mostly editorial suggestions.  Here are the main ones:


Findings 16 - 21: please delete since the PT, HLW, and LAW vitrification facilities do not have
combustion units. 
Findings 29, 31-36: suggest removing the removal efficiency references for consistency with
PSD findings
Conditions 4.6 and 5.0: I highlighted a slight inconsistency between the two conditions related to
the direct-reading measurement device.  4.6 identifies CO and NOx while 5.0 identifies CO and
O2.  The old permit identified CO and O2.


 Please let me know if you would like to discuss.
 
Bob
 


From: Gent, Philip (ECY) [mailto:pgen461@ECY.WA.GOV] 
Sent: Tuesday, January 08, 2013 5:18 PM
To: Haggard, Robert (URS)
Subject: DE02NWP-002 Rev 2 Draft.doc


Rob,
 
Attached is the proposed draft NOC for WTP.  The sections with red text still need some work
(mainly reference issues), but I’m tired and reading it over, and over, and …
 
Fresh eyes on Wednesday.  Please return comments by COB on Wednesday 1/9/2013
 
Phil
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AIR EMISSIONS


NOTICE OF CONSTRUCTION APPROVAL ORDER



CONDITIONS AND RESTRICTIONS



REGULATORY AUTHORITY



Pursuant to the Washington State Department of Ecology (Ecology) General Regulations for Air Pollution Sources, Chapter 173-400 Washington Administrative Code (WAC), and Controls for new Sources of Toxic Air Pollutants, Chapter 173-460 WAC, Ecology finds the following:


FINDINGS


1. The United States Department of Energy proposes to modify their existing facility (Hanford) located in Richland, Washington.


2. The proposed project consists of eliminating two Type II emergency diesel generators from the original design and replaces them with two turbine generators.  Additionally,  the annual operating hour restriction for each of the two diesel engine-driven fire pumps increases from 110 hours per year to 230 hours per year in order to support maintenance testing of WTP fire water systems.  All other WTP emissions units remain unchanged.



3. DE02NWP-002 was originally issued on July 8, 2002.  That permit authorized the construction and operation of a pretreatment plant, a Low Activity Waste (LAW) vitrification plant, a High Activity Waste (HLW) vitrification plant, five steam generating boilers, four hot water boilers, a diesel fire pump, and six emergency diesel generators.


4. DE02NWP-002, Revision 1 was issued on November 24, 2003.  That permit consisted of reducing the number of LAW melters from three to two; an increase in the number of HLW melters from one to two; a change in the size and number of steam generating boilers from nine to six, a change in the size and number of emergency generators from six to three; and a change in the size and number of diesel firewater pumps from one to two.



5. Amendment 1 was issued August 17, 2004.  That amendment added a new emission source from the Balance of Facilities Non-Radioactive Liquid Waste Disposal System (NLD) Tank air stripper, exempted emissions from low molarity nitric acid storage vessels located in the HLW and Pretreatment Facilities, eliminated the HLW HV-C2R emission unit, and clarified the LAW Facility melter off-gas emission unit acid gas abatement technologies.



6. Amendment 2 was issued on 10 November, 2005 as an administrative amendment because there was no increase in emissions.  The purpose of the amendment was to eliminate the restriction on hours of operation on the steam boilers and replace it with a restriction in the gallons of fuel burned, eliminated the mass emission limit for the three emergency generators was eliminated while keeping the pounds per hour limit unchanged, and updated the address of Ecology office.


7. Amendment 3 was issued on May 11, 2006 as an administrative amendment because there was no increase in emissions.  The purpose of the amendment provide relief from provisions of permanent access to emission performance test ports and creating provisions for using temporary platforms during emission performance testing.



8. Amendment 4 was issued November 13, 2006, as a response to a public comment during renewal of the first renewal of the Draft Hanford Air Operating Permit.  It added the 1100 Area Material Handling Facility fugitive dust control to the permit.



9. A complete Notice of Construction (NOC) application for modification of the Notice of Construction (NOC) application for non-radioactive air emissions for the Hanford Tank Waste Treatment and Immobilization Plant (WTP) located East of the Hanford site’s 200 East Area was submitted on 26 September, 2012.


10. Hanford is an existing major stationary source of a regulated pollutant.


11. The United States Department of Energy (USDOE) has elected to take federally enforceable limits on the number of hours the two diesel fire pumps, the Type I emergency diesel generator, and the two emergency turbine generators will operate each year.



12. Hanford is located in a Class II Area designated as “attainment” for the purpose of NOC permitting for all pollutants.



13. The facility, if operated as herein required, will be in accordance with applicable rules and regulations, as set forth in Chapter 173-400 WAC and 173-460 WAC, and the operation thereof, at the location proposed, will not result in ambient air quality standards being exceeded.


14. Best Available Control Technology (BACT) for the control of NOX and PM10 emissions are covered by PSD-02-01


15. BACT for SO2 is the use of Ultra-Low Sulfur Fuel (fuel oil with sulfur content less than 0.0015% (15 ppm) by weight) in the boilers, emergency turbine generators, emergency diesel generator, and diesel engine driven fire pumps



16. 


17. 


18. 


19. 


20. 


21. 


22. Good combustion practices with reduced operation are determined to be BACT for the control CO emissions from the steam plant.



23. Good combustion practices with reduced operation are determined to be BACT for the control VOC emissions from the Type I emergency generators.



24. Good combustion practices with reduced operation are determined to be BACT for the control CO emissions from the Type I emergency generators.



25. Good combustion practices with reduced operation are determined to be BACT for the control VOC emissions from the emergency turbine generators.



26. Good combustion practices with reduced operation are determined to be BACT for the control CO emissions from the emergency turbine generators.



27. Good combustion practices with reduced operation are determined to be BACT for the control VOC emissions from the diesel fire pumps.



28. Good combustion practices with reduced operation are determined to be BACT for the control CO emissions from the diesel fire pumps.



29. Best Available Control Technology for Toxics (T-BACT) for the control of particulates and aerosols is the use of High Efficiency Particulate Air (HEPA) filters.


30. The off-gases from Low Activity Waste (LAW) and High Level Activity Waste (HLW) melters are characterized as high temperature streams.  Therefore, additional equipment, such as quenching and mist elimination equipment will be required to protect the HEPA filters in the HLW and LAW vitrification plants.


31. A caustic scrubber  is T-BACT for the control of acid gases in the pretreatment plant.



32. A caustic scrubber is T-BACT for the control of SOx gases in the LAW vitrification plant.



33. Carbon adsorbers  are T-BACT for the control of halide acid gases in the LAW vitrification plant.



34. A silver mordenite adsorber is T-BACT for the removal of halogens (precursors to acid gases) in the HLW vitrification plant off-gas.  


35. Thermal catalytic oxidizers  are T-BACT for the control of VOCs in the pretreatment, LAW vitrification, and HLW vitrification plants.


36. Only trace amounts of lead will be released from the WTP.  The lead emission is estimated to be approximately 0.01 tons/yr (or 26 lbs/yr).  This is  below the PSD significance limit of 0.6 ton/yr (or 1,200 lb/yr).



37. The proposed project, if constructed and operated as herein required, will provide all known, available, and reasonable methods of emission control.


38. Operation of the proposed facility at the specified site will generate the following estimated emissions of criteria and toxic air pollutants:


			POLLUTANT


			TONS/YEAR





			PM-10


			Covered by PSD-02-01





			Sulfur Oxides


			11.46





			Nitrogen Oxides


			Covered by PSD-02-01





			Volatile Organic Compounds, total


			<38.00





			Carbon Monoxide


			75.20





			Lead


			0.01





			Ozone Depleting Substances


			0.00





			Toxic Air Pollutants


			As specified in NOC








THEREFORE, IT IS ORDERED that the project as described in said Notice of Construction application, as detailed in emission estimates, detailed in plans, specifications, and other information, submitted to the Department of Ecology in reference thereto, is approved for construction, installation and operation, provided compliance with the conditions and restrictions described below are met.  This ORDER will be identified as NOC APPROVAL ORDER DE02NWP-001, Rev. 2.


APPROVAL CONDITIONS:



1.0 LAWS AND REGULATIONS



All proposed activities associated with the construction and operation of the WTP by DOE-ORP, referred herein to as the permittee, shall comply with all requirements as specified in:



· RCW Chapter 70.94, Washington Clean Air Act



· WAC Chapter 173-400, General Regulations for Air Pollution Sources



· WAC Chapter 173-460, Controls for New Sources of Toxic Air Pollutants



· Title 40 Code of Federal Regulations (CFR) Part 60, New Source Performance Standards (NSPS):  Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units)


· Title 40 Code of Federal Regulations (CFR) Part 60, New Source Performance Standards (NSPS):  Subpart  KKKK (Standards of Performance for Stationary Combustion Turbines)


· Title 40 Code of Federal Regulations (CFR) Part 63, National Emissions Standards for Hazardous Air Pollutants (NESHAPS):  Subpart YYYY (NESHAPS Stationary Combustion Turbines)


2.0 EMISSION LIMITS


2.1 Opacity


2.1.1 Emission Limits



2.1.1.1 Each Pretreatment, HLW and LAW process off-gas exhaust stack shall not exceed 5 percent.


2.1.1.2 Exhaust stacks from the boilers, emergency turbine generators, emergency diesel generator, and diesel fire pumps shall not exceed 10 percent.


2.1.2 Compliance Demonstration



2.1.2.1 Compliance with condition 2.1.1  and condition 2.1.2 will be conducted  over a 6 minute average as measured by EPA Reference Method 9, or an equivalent method approved in advance by Ecology.  A certified opacity reader shall read and record the opacity concurrent with any source testing.


2.2 Ultra-Low Sulfur Diesel (ULSD)


2.2.1 Emission Limits



2.2.1.1 All boilers, emergency diesel generator, emergency turbine generators and the diesel fire pump shall be fired on ULSD.


2.2.1.2 ULSD means fuel oil with a sulfur content of 0.0015 % (15 ppm) or less by weight.


2.2.2 Compliance Demonstration



2.2.2.1 Compliance shall be monitored by maintaining records of fuel purchases.


2.3 Steam Generating Boiler Operation Hours



2.3.1 Emission Limits



2.3.1.1 The operation of the six steam generating boilers shall not exceed an annual aggregated fuel consumption limit of 13,400,000 gallons per year summed daily for the previous 365 days.


2.3.2 Compliance Demonstration



2.3.2.1 Compliance shall be determined by maintaining fuel purchase records.


2.3.2.2 Compliance shall be monitored by including a written statement in each semiannual report of the total fuel consumption over the previous 12 months.


2.4 Emergency Turbine Generators and Diesel Generators


2.4.1 Emission Limits



2.4.1.1 The operation of each emergency turbine generators and emergency diesel generator shall not operate for more than 164 hours per year on a 12 month rolling summation calculated monthly.


2.4.2 Compliance Demonstration



2.4.2.1 Compliance shall be monitored by installing and operating non-resetable totalizers on each generator.


2.4.2.2 Compliance shall be monitored by including a written statement in each semiannual report of the hours the emergency generators operated in each of the six (6) months covered by the report and the summation of hours operated over the previous 12 months.


2.5 Emergency Diesel Fire Pump



2.5.1 Emission Limits



2.5.1.1 The operation of each emergency diesel fire pump shall not operate for more than 230 hours per year on a 12 month rolling summation calculated monthly.


2.5.2 Compliance Demonstration



2.5.2.1 Compliance shall be determined by installing and operating a non-resetable totalizer on each diesel fire pump.


2.5.2.2 Compliance shall be monitored by including a written statement in each semiannual report of the hours the diesel fire pumps operated in each of the six (6) months covered by the report and the summation of hours operated over the previous 12 months.


3.0 TOTAL EMISSION LIMITS


3.1 The activities described in the NOC application will be permitted with the control technologies proposed, provided that the total emissions from all activities will not result in exceedance of WAC 173-460 ASILs or result in criteria pollutant emission increases.


3.2 A new NOC will be required, if total emissions of toxic air pollutants exceed the values specified in tables 4, 5 and 6 in Attachment 1. These values shall be confirmed by emission calculations, for indicator constituents, derived from waste characterization data obtained through implementation of the Ecology approved Regulatory Data Objectives Supporting Tank Waste Remediation System Privatization Project (PNNL-12040).  The mass feed rates for the indicator constituents will be verified to be less than or equal to the mass feed rates used in the Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization Plant (24590-WTP-RPT, PO-03-008, Rev 0.  Results of any such calculations will be maintained on file and made available upon inspection/request.


4.0 GENERAL TESTING REQUIREMENTS


4.1 Within 180-days of achieving the optimized feed rate of simulant at which the LAW and HLW vitrification facilities will be operated, the permittee shall demonstrate initial compliance through a performance demonstration conducted per an Ecology approved Performance Demonstration Plan


4.1.1 The permittee shall utilize the Performance Demonstration Plan requirements identified in the Dangerous Waste Portion of the Resource Conservation and Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste Hanford Waste Treatment and Immobilization Plant (DWP), condition III.10.H.5.f (LAW) and III.10.J.5.f (HLW).


4.1.2 Ecology shall be notified at least 30 days prior to the test and invited to participate in the test activities at least one week prior to testing.


4.2 Testing per the initial compliance testing identified in 4.1 shall be conducted in accordance with the frequency identified in the DWP, conditions III.10.I.1.h (LAW) and III.10.K.1.h (HLW).


4.3 The permittee shall provide to Ecology written reports of all compliance testing associated with the 4.1, 4.2, and 4.5 within 180 days of the test date.


4.4 Sampling ports and platforms for testing must be provided by the permittee.


4.4.1 The ports must meet the requirements of Title 40 Code of Federal Regulations Part 60 (40 CFR 60), Appendix A, Method 1, 7/1/00.


4.4.2 Adequate and safe access to the test ports must be provided.


4.5 Within 180 days of initial startup, boiler source testing shall be conducted according to the following methods, unless an alternate method has been proposed in writing by the permittee and approved by Ecology in writing in advance of the testing.


4.5.1 Carbon Monoxide – EPA Reference Method 10, 40 CFR 60, Appendix A, 7/1/00


4.5.2 Volatile Organic Compounds (VOC) – EPA Reference Method 18, 40 CFR 60, Appendix A, 7/1/00


4.5.3 Sulfur Dioxide – EPA Reference Method 6C, 40 CFR 60, Appendix A, 7/1/00.


4.6 During the boiler source testing described in 4.5 above, a direct-reading measurement device for carbon monoxide and nitrogen oxides with a minimum measurement accuracy of five percent or less shall take readings according to methods proposed by the permittee and approved by Ecology in writing in advance of the testing.  The direct-reading instrument shall be calibrated for future use using the results of the source testing.


5.0 EMISSION CONTROL MONITORS


Emissions from boilers shall be monitored for CO and Oxygen by means of a portable emissions analyzer (direct-reading measurement device) at initial startup and after routinely scheduled maintenance activities and burner/control adjustments such as fuel/air metering ratio control and oxygen trim control.



6.0 MANUALS


6.1 Within 90 days of startup DOE shall identify operational parameters and practices that will constitute proper operation of the Pretreatment plant, LAW vitrification plant, the HLW vitrification plant, the Laboratory, and the BOF that have the potential to affect emissions to the atmosphere, including but not limited to, the steam boilers, emergency turbine generators and the emergency diesel generator.


6.1.1 These operational parameters and practices shall be included in operation and maintenance manuals (O&M) for the facility.


6.1.1.1 The O&M manuals shall be maintained and followed by the DOE.



6.1.1.2  The O&M manuals shall be available for review by state, federal and local agencies.


6.1.1.3 The O&M manuals shall be updated to reflect any modifications of the process or operating procedures.


6.1.2 The Pretreatment plant, LAW vitrification plant, the HLW vitrification plant, the Laboratory, and the BOF steam boilers, emergency turbine generators and the emergency diesel generator shall be properly designed, operated and maintained.



6.1.3 Failure to follow the requirements of the O&M Manuals and the adequacy of the O&M Manuals will be two of the factors considered by Ecology in determining whether these sources are properly designed, operated and maintained



6.1.4 Emissions that result from a failure to follow the requirements of the O&M manuals may be considered credible evidence that emission violations have occurred.


7.0 INITIAL NOTIFICATIONS & SUBMITTALS


All notifications and submittals required under these Approval Conditions shall be sent to:




Washington State Department of Ecology




Nuclear Waste Program




3100 Port of Benton Boulevard


Richland, Washington 99254


8.0 MONITORING and RECORDKEEPING



Specific records shall be kept on-site by the Permittee and made available for inspection by Ecology upon request.  The records shall be organized in a readily accessible manner and cover a minimum of the most recent sixty (60) month period.  The records to be kept shall include, but not be limited to, the following:



8.1 Calculations of TAPs emissions derived from waste feed characterization.


8.2 Calculations of ammonia emissions from LAW and HLW.


8.3 Records of monthly fuel purchases.  Propose to delete since 15 ppm ULSD is now the EPA standard and anything else is no longer available.


8.4 Logs of boiler tune-ups and significant boiler maintenance activities will be maintained.



8.5 Records of actions taken to minimize fugitive dust in accord with General Condition 9.8 including establishment of routine or ad hoc dust suppression or soil fixative placement


9.0 GENERAL CONDITIONS


All plans, specifications, and other information submitted to Ecology relative to this project and any authorizations or approvals or denials in relation thereto shall be incorporated herein and made a part thereof.



9.1 Availability of Order and O&M Manual:  Legible copies of this Order and the O&M manual shall be available to employees in directly operating the generator and be available for review upon request by Ecology.


9.2 Discontinuing Construction or Operations: It shall be grounds for rescission of this approval if physical construction or operation is discontinued for a period of eighteen (18) months or more.  Ecology may extend the 18-month period upon request.


9.3 Compliance Assurance Access: Access to the source by representatives of Ecology or the EPA shall be permitted upon request.  Failure to allow such access is grounds for enforcement action under the Federal Clean Air Act or the Washington State Clean Air Act, and may result in revocation of this Approval Order. 


9.4 Equipment Operation: Operation of the generator and related equipment shall be conducted in compliance with all data and specifications submitted as part of the NOC application and in accordance with the O&M manual, unless otherwise approved in writing by Ecology.


9.5 Activities Inconsistent with the NOC Application and this Approval Order: Any activity undertaken by the permittee or others, in a manner that is inconsistent with the NOC application and this determination, shall be subject to Ecology enforcement under applicable regulations.


9.6 Obligations under Other Laws or Regulations: Nothing in this Approval Order shall be construed to relieve the permittee of its obligations under any local, state or federal laws or regulations.


9.7 Modification to Facility or Operating Procedures: Any modification to any equipment or operating procedures, contrary to information provided in the NOC application, shall be reported to Ecology at least sixty (60) days before such modification.  Such modification may require a new, or amended, NOC approval Order.


9.8 Fugitive Dust Control: The Construction Phase Fugitive Dust Control Plan, prepared using EPA and Ecology guidelines, shall address fugitive dust control at the WTP construction site adjacent to the Hanford 200 Area and the Material Handling Facility.  A copy of this plan shall be maintained onsite at all times in a place known to facility employees that are responsible for complying with the requirements contained therein and shall be retrievable by those employees at all times when activities regulated by the documents are occurring.  These documents shall be made available to Ecology upon request.


9.9 A two (2) month testing and break-in period is allowed, after any part or portion of this project becomes operational, to make any changes or adjustments required to comply with applicable rules and regulations pertaining to air quality and conditions of operation imposed herein.  Thereafter, any violation of such rules and regulations, or of the terms of this approval, shall be subject to the sanctions provided in Chapter 70.94 RCW.



YOUR RIGHT TO APPEAL



You have a right to appeal this Order to the Pollution Control Hearing Board (PCHB) within 30 days of the date of receipt of this Order.  The appeal process is governed by Chapter 43.21B RCW and Chapter 371-08 WAC.  “Date of receipt” is defined in RCW 43.21B.001(2).



To appeal you must do all of the following within 30 days of the date of receipt of this Order:



· File your appeal and a copy of this Order with the PCHB (see addresses below).  Filing means actual receipt by the PCHB during regular business hours. 


· Serve a copy of your appeal and this Order on Ecology in paper form - by mail or in person.  (See addresses below.)  E-mail is not accepted. 



You must also comply with other applicable requirements in Chapter 43.21B RCW and Chapter 371-08 WAC.



ADDRESS AND LOCATION INFORMATION



			Street Addresses


			Mailing Addresses





			


			





			Department of Ecology


Attn: Appeals Processing Desk



300 Desmond Drive SE



Lacey, WA  98503


			Department of Ecology


Attn: Appeals Processing Desk



PO Box 47608



Olympia, WA  98504-7608





			


			





			Pollution Control Hearings Board 


1111 Israel Road SW



Suite 301



Tumwater, WA  98501






			Pollution Control Hearings Board


PO Box 40903



Olympia, WA  98504-0903












This Authorization may be modified, suspended, or revoked in whole, or in part, for cause including, but not limited to, the following:



1. Violation of any terms or conditions of this authorization;



2. Obtaining this authorization by misrepresentation, or failure to fully disclose all relevant facts.



The provisions of this authorization are severable and, if any provision of this authorization, or application of any provisions of this authorization to any circumstance, is held invalid, the application of such provision to their circumstances, and the remainder of this authorization, shall not be affected thereby.



The New Source Review Fee has been assessed according to WAC 173-455.  No approval of a permit or service for any activity covered in this Order will be valid until the required fee is paid in full.



DATED at Richland, Washington, this XXth day of February 2013.



PREPARED AND REVIEWED BY:



Philip M. Gent, P.E.



APPROVED BY:



Jane A. Hedges



Program Manager



Nuclear Waste Program
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February XX, 2013










From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: Emailing: DE02NWP-002 Rev 2 Draft.doc
Date: Wednesday, January 09, 2013 9:59:54 AM


Phil:


I looked it over quickly and only found one thing other than lack of spacing after some of the approval
conditions.  That thing I found was the Approval Condition 2.1.2.1 references the Approval Conditions
above it.  I think you meant to reference AC 2.1.1.1 and 2.1.1.2 instead of 2.1.1 and 2.1.2


Rich


-----Original Message-----
From: Gent, Philip (ECY)
Sent: Wednesday, January 09, 2013 9:36 AM
To: Hibbard, Richard (ECY)
Subject: Emailing: DE02NWP-002 Rev 2 Draft.doc


Rich,


As you may not comment and I don't think you have access to our local share drive, I attached the
draft to this email.


Phil
 
Your message is ready to be sent with the following file or link attachments:


DE02NWP-002 Rev 2 Draft.doc


Note: To protect against computer viruses, e-mail programs may prevent sending or receiving certain
types of file attachments.  Check your e-mail security settings to determine how attachments are
handled.



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RHIB461

mailto:pgen461@ecy.wa.gov






From: DeLuna, Will (ECY)
To: Gent, Philip (ECY)
Cc: Palomarez, Adam (ECY)
Subject: RE: Need to open PDF file
Date: Wednesday, November 07, 2012 1:48:22 PM
Attachments: DE02NWP-002 (WTP).docx


DE02NWP-002 (WTP).pdf


Here you go.


 


 _____________________________________________
From: Gent, Philip (ECY)
Sent: Wednesday, November 07, 2012 1:26 PM
To: DeLuna, Will (ECY)
Cc: Palomarez, Adam (ECY)
Subject: Need to open PDF file


Will,


I need to have this PDF file opened to a Word document.  I’m aware of potential errors
introduced to the document, but I would rather correct errors than retype the whole thing.


Phil


 << File: DE02NWP-002 (WTP).pdf >>



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=GDEL461

mailto:pgen461@ecy.wa.gov

mailto:apal461@ECY.WA.GOV
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STATE OF WASHINGTON





DEPARTMENT OF  ECOLOGY


'IJJS W. 4th Alf@l1&ae " KMnewicJt.  Washington 99336-6019  " (S09J 71S-7SB1





July 8, 2002




















Mr. James E. Rasmussen. Director Environmental Management Division United States  Department of Energy Office of River Protection


P.O. Box 450, MSIN: H6-60


Richland,  Washington 99352





Dear Mr. Rasmussen:





Re: 		River Protection Project-Waste Treatment Plant Notice of Construction (NOC) Approval Order





Enclosed is Order No. DE 02NWP-002. If you have any questions concerning the content of the document. please contact  Jerry Hensley at (509) 736-3017. The enclosed  Order  may be appealed.  The appeal  procedures are described in the Order.








Sincerely,














Michael  Wilson Program Manager Nuclear Waste Program








cc::	Dave Bartus


Paul Dunnigan, DOE Joel Hebsou, DOE Astrid Larsen,  DOE Fred BeranBNI Barry Cum, BNI


Brad Erlandson. BNI Phil Peistrup. BNI Jennifer Su-Coker, BNJ PDC, BNI



Fran DeLozier, CH2M Hill Inc.


John Bates. FH John Cox, CTUIR


1.R. Wilkinson. CTUIR


Pat Sobotta,  NPT Russell Jim,. YlN Rose Lee, YIN'


AI Conklin, WDOH


Ken Niles. OOB


Ad:m:i.nisu-ative Record: LMSI





STATE OF WASHINGTON DEPARTMENT OF ECOLOGY














IN THE MATTER OF APPROVING A NON-              ) RADIOACTIVE AIR EMISSIONS NOTICE                 ) OF CONSTRUCTION APPLICATION FOR                 ) THE RIVER PROTECTION PROJECT-WASTE       ) TREATMENT PLANT EAST OF THE 200-EAST       ) AREA OF HANFORD FOR THE                                   ) DEPARTMENT OF ENERGY-RICHLAND                  )



NOC APPROVAL ORDER


NUMBER: DE02NWP-002








To: 	Mr. James E. Rasmussen,  Director Environmental  Management  Division United States Department of Energy Office of River Protection


P.O. Box 450, MSIN: H6-60


Richland, Washington   99352








FINDINGS:





On February 13, 2002, the United States Department of Energy, Office of River Protection (DOE ORP), submitted a Notice of Construction (NOC) application for non-radioactive air emissions for the River Protection Project-Waste Treatment Plant (WTP) located East ofthe Hanford site's  200


East Area.








In relation to the above, the Washington State Department ofEcology, (Ecology) pursuant to the


Revised Code of Washington (RCW) 70.94.152, Washington Administrative Code (WAC) 173-


400, and WAC 173-460 makes the following determinations:








•	The facility, if operated as herein required, will be in accordance with applicable rules and regulations, as set forth in Chapter 173-400 WAC and 173-460 WAC, and the operation


thereof, at the location proposed, will not result in ambient air quality standards being exceeded.


e 	The proposed project, if constructed and operated as herein required, will provide all known, available, and reasonable methods of emission control.


•		The United States Department of Energy (DOE) has elected to take a federally enforceable limit on the number of hours 5 steam generating boilers, 4 hot water boilers, a diesel fire pump and 6 emergency diesel generators will operate each year.





1.  LAWS AND REGULATIONS





All proposed activities associated with the construction and operation ofthe WTP by DOE ORP, referred herein to as the permittee, shall comply with all requirements as specified in:








"'	RCW Chapter 70.94, Washington  Clean Air Act


" 	WAC Chapter 173-400, General Regulations for Air Pollution Sources
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@I	WAC Chapter 173-460, Controls for New Sources of Toxic Air Pollutants


@I	Title 40 Code of Federal Regulations (CFR) Part 60, New Source Performance Standards (NSPS):  Subpart De (Standards of Performance  for Small Industrial-Commercial Institutional  Steam Generating Units).





2.   EMISSIONS





Operation of the proposed facility at the specified site will generate the following estimated emissions of criteria and toxic air pollutants:











POLLUTANT 		TONS PER YEAR











PM-10


Sulfur Oxides


Nitrogen Oxides


Volatile Organic Compounds, total


Carbon Monoxide


Lead


Ozone Depleting Substances


Note:  See Table 1 in Attachment


1 for emissions details


Toxic Air Pollutants



11.14


39.00


Covered by PSD


1.94








43.44


0.00759


0.00














As specified in tables 2 and 3 in Attachment 1











3.   BACT





WAC 173-400-113 requires the use of Best Available Control Technology (BACT) to control emissions.  This project will use measures and emission limits described in this order, in the Notice of Construction  Application, in the BACT report (24590-WTP-RPT-ENV-01-006),


and in the Operation and Maintenance Manuals (O&M) to attain BACT.








Several criteria pollutants will be released from the WTP at levels below the Prevention of Significant Deterioration  (PSD) significance  levels, including S02, Volatile Organic Compounds (VOCs), CO, lead, and PMJO. The majority of these emissions result from the combustion of diesel fuel in the steam and hot water boilers.





Over 99% of the S02  emissions come from combustion of diesel fuel in the boilers.  BACT for S02  is the use of Ultra-Low Sulfur Fuel (natural gas, propane, or fuel oil with sulfur content ofless than 0.0030 %) in the boilers and generator engines, unless the permittee has
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demonstrated  that such fuel is not practical or not available, in which case Low-Sulfur Fuel


(fuel oil with a sulfur content of0.05% or less) is BACT.








Approximately 90.5% of the lead emissions from the WTP come from the combustion of diesel fuel in the boilers.  However, only trace amounts of lead will be released from the WTP.  The lead emission is estimated  to be approximately 7.59E-03 tons/yr (or 15.2 lbs/yr). This is approximately  two orders of magnitude below the PSD significance limit of 0.6 ton/yr (or 1,200 lb/yr).





The combustion  of diesel fuel in the steam and hot water boilers will be the primary source of emissions of CO, PM 10, and VOCs.  BACT for these pollutants is defined as the application


of good combustion  practices for the boilers.  Examples of good combustion  practices may


include visual combustion check, air supply check, burner inspection,  and periodic boiler tune-ups in accordance with manufacturer's recommendations.





4.   T-BACT





WAC 173-460-040(4)(b) requires the use of Best Available Control Technology for Toxics (T-BACT) to control toxic emissions.    This project will use measures and emission limits described in this order, in the Notice of Construction Application,  and in the T-BACT report (24590-WTP-RPT-ENV-01-005), to attainT-BACT.





High Efficiency Particulate Air (HEPA) filters with a removal efficiency of 99.95 percent(%) for single stage filtration and 99.9995%  for two stage filtration are T-BACT for the control of particulates and aerosols.  The off-gases from Low Activity Waste (LAW) and High Level Activity Waste (HLW) melters are characterized  as high temperature  streams.  Therefore, additional equipment, such as quenching and mist elimination equipment, will be required to protect the HEPA filters in the HLW and LAW vitrification plants.





Caustic scrubbers with a removal efficiency of 97% are T-BACT  for the control of acid gases in the pretreatment  and LAW vitrification plants.  A silver mordenite adsorber is T-BACT for the removal of halogens (precursors to acid gases) in the off-gas.  The silver mordenite will have a removal efficiency for halogens of 99.9%.





Thermal oxidizers with a removal efficiency of 99% or thermal catalytic oxidizers with a removal efficiency of98% are T-BACT for the control ofVOCs in the pretreatment,  LAW vitrification,  and the HLW vitrification  plants.





ADDITIONAL FINDINGS:





The WTP will convert mixed wastes from the Hanford Site double shell tank (DST) system to a solid vitrified form ofborosilicate glass.  The WTP is expected to have a lifespan of approximately  40 years, and is designed to produce a maximum of 53 metric tons per day of vitrified product.
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1.   PROCESS  DESCRIPTION





The WTP is being developed  to store and treat mixed waste from the Hanford Site DST system.  The WTP will consist of three main processes: pretreatment, LAW vitrification,  and HLW vitrification.    Tank waste is received in the pretreatment facility, where it is separated into LAW, and HLW feeds.  The LAW feed consists primarily of the aqueous-phase supernatant containing soluble solids but with most ofthe transuranic (TRU) radionuclides, cesium, and technetium  removed.  The HLW feed is primarily an aqueous slurry with a


higher solids content than the LAW feed.  The constituents of potential concern are the same for both the LAW and HLW feed streams, but the HLW feed has a much higher concentration of radionuclide constituents of potential concern.





Waste will be immobilized in the form of a glass matrix contained  in stainless steel containers.  Off-gas generated by the pretreatment and vitrification processes will be treated in independent  off-gas treatment systems.  Typical off-gas streams include process vessel ventilation, melter off-gas, and exhaust from fluidic transfer devices.





The treated off-gases from pretreatment,  LAW, and HLW vitrification  processes are vented to the atmosphere  through flues (or emission units).  Additionally,  the process plants are provided with building ventilation systems.  Treated building air ventilation systems are also vented through dedicated flues.  For each process facility, the flues, with exception of the C2 air flue, are contained within a stack structure.  The C2 air is vented through a separate stack





The WTP will consist of 14 emission units from pretreatment  (5 emission units), LAW vitrification (4 emission units), and HLW vitrification (5 emission units) plants that will emit non-radioactive emissions.   Additionally, the WTP will have an onsite analytical laboratory


to support sampling and analysis activities.  The analytical laboratory will consist of three emission units: LB-C2, LB-Sl, and LB-S2.  Flues LB-Sl  and LB-S2 are within the laboratory stack.  WTP will include support  systems and utilities required for the waste treatment process.  Those systems will be provided by the various areas known as the "balance of facilities" (BOF).  The BOF systems that will emit non-radioactive emissions include:





Ill	Central waste storage area


Ill 	Cooling tower


Ill	Diesel generators


Ill 	Field erected tanks


II	Fire water pump


II	Glass former storage area


Ill	Out-of-service melter storage areas


@	Boilers


Ill	Water treatment plant


@	Wet chemical storage area























USDOE Notice of Construction Approval  Order  No. DE02NWP-OO July 8, 2002


Po"" 4 of ?.li





Secondary waste streams such as liquid effluents or solid waste generated during waste processing, off-gas treatment, or sample analysis will be recycled into the waste treatment process or transported  to permitted facilities for storage or disposal.





2.   VENTILATION AND EMISSIONS  CONTROL SYSTEMS





2.1	Pretreatment Plant Off-Gas and Ventilation  Treatment Systems





The pretreatment plant off-gas treatment systems will consist of two off-gas streams. One stream will be from pretreatment vessel vents, and the other stream will be exhaust from reverse flow diverters (RFDs) and pulsed jet mixers (PJMs).  The process vessel vents will be treated through a caustic scrubber, high-efficiency mist eliminator (HEME), a volatile organic compounds oxidation unit, and carbon bed adsorbers.  The RFD/PJMs off-gas will be treated through a HEME and HEPA filters.  The treated streams will be sampled and vented through flues PT-S3 and PT-S4.


The following provides descriptions of the pretreatment off-gas treatment components: Air inlet (air purge system)


e	Collection (exhaust piping system)


•	Vessel vent caustic scrubber


•	HEMEs and pre-heaters


e 	Volatile organic compounds oxidation unit


e 	Carbon bed adsorbers





Air Inlet (Air Purge System)





Because the pretreatment  process system design will be essentially an airtight design, the overall gas exhaust flow (except for evaporation, boiling, etc.) will be directly dependent on the air purge rates provided to each individual process vessel.





Continuous air purge to process vessels will be the primary control strategy for


radiolytic produced hydrogen.  Additional airflow above the minimum hydrogen control rate may be introduced  to each vessel to help balance the system and ensure that all vessels are obtaining  the minimum required flow.  Additional airflow above the minimum for hydrogen dilution will also be introduced to individual vessels to remove heat by evaporative  cooling.  This function will help prevent boiling of self-heating


tanks during an extended shutdown.








The air inlet header system will be fitted with HEPA filters, isolation valves to change HEPA filters if needed, balance and control valves to regulate flow, and a flow measurement  device.  Each inlet header will obtain air, at atmospheric  pressure, from a C3 area and flow to a group of tanks.  The supply lines will be designed for the desired balance and total flow regulated at the inlet by the valves.  The HEPA filters will protect the C3 area from cross contamination in the unlikely event of reverse airflow.

















USDOE Notice of Construction Approval  Order No. DE02NWP-OO July 8, 2002


P "'i of?.fi





Collection (Exhaust Piping System)





From the individual process vessels, a vent line will route exhaust to a sub-header, usually one for each cell or group of vessels within a cell.  The connection to the sub headers from the process vessels will be arranged, where possible, to maintain airflow from normally lower activity vessels to (or past) normally higher activity level vessels. This will help prevent contamination of lower activity vessels due to potential reverse flow or in-breathing.  The sub-header  locations and the overall flow scheme will also be influenced by the plant layout and by the physical location of the major vessel vent headers.





Final sizing ofthe individual exhaust vent lines will be determined by airflow, process pump capacities for filling vessels, and other potential pressurization scenarios.  The individual  exhaust vent lines, the sub-headers, and the headers will also be sized to minimize  overall pressure drop and help balance the system.





Vessel Vent Caustic Scrubber





The vessel vent exhaust streams will be collected for treatment in the caustic scrubber. The scrubber removes radioactive  aerosols, acid gases, and NOx emissions.  The caustic scrubber will be a column with a bed filled with packing material.  Sodium hydroxide solution flows down through the bed while the off-gas enters the bottom and is drawn


up through packing and caustic solution.  Contact between the gas and the liquid in the bed causes a portion of the NOx in the vent gas to dissolve and form sodium nitrate. The scrubbing liquor collects in the sump of the column, and any excess overflows to pretreatment effluent collection.





After leaving the scrubber, the off-gas will flow to the HEMEs.  The HEMEs will prevent droplet carryover.  Positioning  the scrubber upstream of the HEMEs will saturate the gas flow and enable the HEMEs to avoid damage from dry operation.  The


scrubber will be provided with a bypass line and valve.  The bypass function will permit continued operation of the hydrogen control system in the unlikely event that the scrubber becomes plugged or disabled, or during maintenance activities.  Waste feed processing will be halted prior to initiating use of the bypass line.





High Efficiency Mist Eliminators and Pre-Heater





The HEME will be composed of regenerable deep-bed fiber filters configured in an annular shape to remove fine aerosols.  Gas flows from the outside to the inside hollow core, where the treated gas exits at the top and the liquid collects at the sealed bottom in a drainpipe.  The HEME will operate wet so that as the liquid aerosols accumulate, they form a liquid film on the filter element and then drop to the drainpipe.  Intermittent water spraying of the filter elements will be used to treat the vessel vent off-gas stream.





Three separate HEMEs will be used to treat the vessel vent off-gas streams.  The RFDs and PJMs will have four separate HEMEs, three in-service and one offline.  This
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configuration will permit washing each HEME while it is offline.  The HEME effluent will be discharged to a drain vessel and then to an effluent vessel.





After treatment in a HEME, the vessel ventilation off-gas stream will be heated by the hot air injection system prior to processing through the oxidation unit.  The hot air injection system draws air through HEPA filters from a C3 area.  The air will be heated with an electric inline heater so that the combined  air stream will be above its dew point to prevent condensation  in the REPA filters.





Volatile Organic Compound Oxidation Unit





A skid mounted VOCs oxidation unit will remove VOCs from the vessel vent stream. This unit will oxidize the VOCs to carbon dioxide, water, and a small amount of acid gases.  The skid will be comprised of a heat recovery exchanger, an electric heater, and a residence time chamber for the VOC unit.





The vessel vent stream will be preheated in the heat recovery unit using heat recycled from the thermal oxidation unit off-gas.  The electric heater will be used to further heat the vessel vent stream to the temperature required at the inlet of the thermal oxidation unit.





Carbon Bed Adsorbers





Two parallel carbon beds will be provided after the oxidation unit.  The carbon beds will further reduce volatile organic compounds  from the off-gas stream.  The volatile  organic compounds  oxidation unit is designed to remove most of the volatile organic compounds from the vessel vent and the carbon beds will remove the remaining volatile  organic compounds.   Normal operation will be one unit online while the other is in maintenance and regeneration  mode.





2.2 	LAW Vitrification Plant Off-Gas and Ventilation Treatment





The LAW vitrification  plant will consist of four separate :flues (emission units): LV-C2, LV-Sl, LV-S2, and LV-S3 (see figure 5-4) that will potentially emit non-radionuclide emissions.  The emission sources to :flue LV-C2, LV-S1, and LV-S2 consist of off-gases from plant building air supply systems.  The off-gases from those streams are expected


to be particulate at normal temperature.  The emission sources to :flue LV-S3 consists of


off-gases from LAW melter and process vessels.  This stream is expected to contain particulates, radioactive gases, volatile organics, and acid gases at relatively high temperature and moisture content.





2.2.1 	LAW Melter Off-gas System





The proposed LAW melter off-gas system consists of the following systems:








I'll	LAW primary off-gas process system
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!II 	LAW secondary off-gas/vessel vent process system








Melter off-gas will be generated from the vitrification ofLAW in the three Joule heated ceramic melters.  The rate of generation of gases in the melter will be dynamic and not steady state.  The melters will generate off-gas resulting from decomposition, oxidation, and vaporization  of feed material.  Constituents  of the off-gas include:








•  Nitrogen oxides (NOx)


•  Chloride, fluoride, and sulfur as oxides, acid gases, and salts


•  Radionuclide  particulates and aerosols








In addition, the LAW melters will generate small quantities of other volatile compounds including iodine-129 (1291), carbon-14 (4C), tritium eH), and volatile organic compounds.








The purpose of the LAW off-gas system is to cool and treat the melter off-gas and vessel ventilation off-gas to a level that is protective of human health and the environment.  The off-gas system must also provide a pressure confinement  boundary that will control melter pressure and prevent vapor release to the cell.  The design of the melter off-gas systems need to accommodate  changes in off-gas flow from each melter without causing other melters to pressurize and without allowing variations in the flow from one melter to impact other melters.





Separate systems will be provided for the initial decontamination of off-gas from each melter.  This is known as the primary off-gas treatment system.  The primary off-gas system is designed to handle intermittent surges of seven times steam flow and three times non-condensable flow from feed.  The primary system consists of a film cooler, submerged bed scrubber (SBS), and a wet electrostatic precipitator (WESP).  This system will cool the off-gas and remove particulates.





Additionally, an extra line from the melter to the SBS is provided in the unlikely case that the primary off-gas line plugs.  This extra line is composed of a film cooler and a butterfly valve as the isolation device.  As soon as the melter vacuum decreases to a set point, the butterfly valve is actuated and off-gas flow is allowed through the line to the SBS, thereby preventing melter pressurization. fu the event that the melter surge is much higher than the system is designed to handle, a pressure relief device acts as the pressure relief point venting the off-gas to the wet process cell.





The vessel ventilation headers will be combined with the WESP off-gas and routed to the secondary off-gas treatment system.  The secondary off-gas system will be designed to handle maximum sustained flow rate from the three melters, assuming all three melters are operating.  The system will be capable of operating effectively if only one melter is running.  The secondary off-gas system will consist of HEPA filters with pre-
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heater, exhauster fans, a catalytic oxidizer/reducer  unit, and a caustic scrubber.  The following sections provide descriptions  ofmelter off-gas treatment components.





2.2.2	LAW Primary Off-gas Process System





The purpose of the primary off-gas treatment system is to cool the off-gas and remove aerosols generated by the melter.  The primary components consist of a film cooler, SBS, and a wet electrostatic precipitator.





Film Cooler





The function of the film cooler is to cool the off-gas below the glass sticking


temperature to minimize solids deposition on the off-gas piping walls.  The off-gas exits the melter and is mixed with air or steam/air mixture in the off-gas film cooler.  Each melter has a film cooler.  The film cooler is a double-walled pipe designed to introduce injected gas axially along the walls of the off-gas pipe through a series ofholes or slots in the inner wall.





Submerged Bed Scrubber








Each LAW melter has a dedicated SBS.  After each film cooler, the off-gas enters the SBS column for further cooling and solids removal.  The SBS is a passive device designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas, cooling and condensation of melter vapor emissions, and interim storage of condensed fluids.  It will also quench the off-gas to a desired discharge temperature through the use of cooling coils/jacket.   The off-gas leaves the SBS in thermal equilibrium with the scrubbing solution.





The SBS has two off-gas inlets, one for the normal operations line and one for the standby line.  The off-gas enters the SBS through the appropriate inlet pipe that runs down through the center ofthe bed to the packing support plate.  The bed-retaining walls will extend below the support plate creating a lower skirt which will allow the formation of a gas bubble underneath the packing.  The entire bed is suspended off the floor of the SBS to allow the scrubbing solution to circulate freely through the bed. After formation of the gas bubble beneath the packing, the injected off-gas then bubbles up through the packed bed.  The rising gas bubbles also cause the scrubbing liquid to


circulate up through the packed bed, resulting in a general recirculation of the scrubbing solution.  The packing breaks larger bubbles into smaller ones to increase the gas to water contacting surface, thereby increasing particulate removal and heat transfer efficiencies.  The warmed scrubbing solution then flows downward outside of the packed bed through cooling coils/jacket.





The scrubbed off-gas discharges through the top of the SBS and is routed to the wet electrostatic precipitator  (one per melter) for further particulate removal.
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Wet Electrostatic  Precipitator





The SBS off-gas is routed to the WESP for removal of aerosols down to and including sub-micron size.  Each melter system has a dedicated wet electrostatic precipitator.  The off-gas enters at the top of the unit and passes through a distribution plate.  The evenly distributed  saturated gas then flows downward through the tubes.  The tubes act as positive electrodes.   Each tube has a single negatively charged electrode, which runs down the center of the tube.  A high voltage, direct current transformer supplies power


to the electrodes.  A strong electric field is generated along the electrodes giving a


negative charge to the aerosols passing through the tubes.  The negatively charged particles move towards the positively charged tube walls for collection.  Collected particles are then washed from the tube walls along with collected mists.  As the gas passes through the tubes, the first particles captured are the water droplets.  As the water droplets gravity drain through the electrode tubes the collected particles are washed off, and the final condensate is collected in the wet electrostatic precipitator dished bottom area.  A water spray may be used periodically to facilitate washing collected aerosols from the tubes.  The tube drain and wash solution are routed to a collection vessel.





2.2.3	Standby Primary Off-gas Treatment System





The standby line consists of an off-gas duct from the melter to the SBS and a pressure relief device.  The standby off-gas duct will extend to the bottom ofthe SBS packed bed,.identical  to the main off-gas line.  It is the same size as the main off-gas line, thus providing a doubling of flow cross-section for melter-generated gases.  During an unlikely event of melter surge, the pressure relief device valve will open rapidly, providing an alternative path for the melter off-gas to flow.  With this alternative routing, pressure control on the melter plenum can be maintained.





2.2.4	Vessel Ventilation  Off-gas Treatment





The vessel ventilation off-gas system prevents migration of waste contaminates  into the process cells and operating areas.  It does this by maintaining the various LAW process vessels under a slight vacuum relative to the cell.  The composition of the ventilation  air is expected to be primarily air with slight chemical and radioactive particulate contamination.





The vessel ventilation air is combined with the melter off-gas prior to entering the secondary off-gas system HEPA filter pre-heater.  The combined air streams are treated together in the remaining sections of the secondary off-gas treatment systems.  A pressure control device is used to regulate the pressure between the vessel ventilation off-gas system and the melter off-gas system.





2.2.5	LAW Secondary Off-gasNesse!Vent Process System





The melter off-gas stream that is treated through the primary off-gas system is combined with the vessel ventilation off-gas stream and treated through the LAW secondary off-
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gas/vessel vent process system.  This system removes the remaining particulate, miscellaneous  acid gases, gaseous NOx, and volatile organic compounds.  Major components in the system include the HEPA pre-heaters and filters, catalytic oxidizer and reducer unit, and a caustic scrubber.  Descriptions of these components  are provided below.





HEPA Pre-Heaters, Filters and Exhauster





Next, the off-gas is heated, using an electric pre-heater, to a temperature above the gas stream's dew point and then passed through dual set ofHEPA filters to provide high efficiency submicron removal.  The off-gas is heated to avoid condensation  in the HEPA filters.  The HEPA filters provide a combined particulate removal efficiency greater than 99.9995%.   When the radiation levels or differential pressure, or both, drop across the filters becomes too high, they will be manually changed out.  The system is comprised of two HEPA filter trains.  The off-gas passes through one filter train while


the other remains available as an installed backup.








Catalytic Oxidizer/Reducer Unit





To remove volatile organics compounds and NOx in the off-gas stream, a catalyst skid mounted unit with a combined  thermal catalytic oxidizer unit and a NOx selective catalytic reduction unit will be used.  These units incorporate a heat recovery exchanger, an electric heater, a thermal catalyst bed, and a NOx selective catalytic reduction bed. In this catalyst skid, organic compounds are oxidized to carbon dioxide (C02), water


vapor, and possibly acid gases (depending on the halogenated volatile organic compound present in the stream).  Also, NOx is reacted with ammonia to reduce it to nitrogen gas and water vapor.  The catalytic reduction unit has little effect in removing particulate radionuclides  that may be present in the off-gas/vessel vent stream. However, particulate radionuclides  will have been removed upstream by HEPA filtration.





The VOC catalyst column operates at a somewhat lower temperature than the NOx catalyst; therefore, it is placed at the beginning of the unit.  This arrangement  also prevents the formation ofNOx through the volatile organic compound catalyst from the oxidation of ammonia, which is added after the gas goes through the VOC catalyst. Further off-gas heating will occur through the VOCs catalyst, as the reactions occurring will be exothermic.





As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.  The heating medium used is the exhaust from the catalytic oxidizer/ reducer unit.  The cool off-gas enters the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to that required for the volatile organic compound catalyst to operate.





After the volatile organic compound catalyst, the off-gas enters a chamber where a urea solution is injected through an atomized spray and allowed to mix with the off-gas.
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Urea, an ammonia source, is added so that the NOx reduction reactions can be carried out.  Two sets ofNOx  catalyst modules are required to achieve the required removal efficiency of greater than 98%.  The off-gas is treated through the first set ofNOx catalyst modules.  After the first module, more urea is injected into the stream to allow further conversion in the second set.  The off-gas then goes through the second catalyst module.  Reduction  ofNOx is also an exothermic  reaction; therefore, it significantly increases the off-gas temperature.  This hot off-gas then enters the hot side of the heat recovery unit to heat the incoming off-gas.  The cooled off-gas stream is then directed to the caustic scrubber for iodine removal, acid gas removal, and final cooling.





Caustic Scrubber





The caustic scrubber further treats the melter off-gas by removing  1291 and acid gases and providing final off-gas cooling.  Some of the process-generated C02  is also removed in this scrubber.  The C02 gas is neutralized to sodium bicarbonate.





The off-gas stream enters the bottom of the scrubber and flows upward through a packed bed.  Contaminates  in the off-gas stream are absorbed into the liquid stream through interaction ofthe gas, liquid, and packing media.  To neutralize the collected acid gases, a sodium hydroxide solution is added periodically.  The treated off-gas is


then discharged  through a mist eliminator to prevent droplet carryover.  After the caustic scrubber, the off-gas is released to the environment  via a flue in the LAW vitrification stack.  The scrubber is provided with a bypass line and valve to permit occasional,


short-term  maintenance activities.





2.2.6 	Immobilized Low Activity Waste (ILAW) Glass Container Storage





The decontaminated ILAW containers are stored at the ILAW container storage canister area, which is located adjacent to the LAW vitrification plant.





The ILAW containers will be constructed of steel which is physically and chemically compatible with the glass waste.  All of the ILAW containers will be sealed through welding.  Visual inspection will be conducted to ensure complete enclosure.  Under normal operating conditions, the ILAW containers are not expected to produce emissions.  Therefore, no controls will be provided for the ILAW container storage area.





2.3 	HLW Vitrification Plant Off-gas System





The HLW vitrification plant will consist of five separate flues (emission units): HV-C2, HV-Sl, HV-S2, HV-S3, and HV-S4 that will emit non-radionuclide  emissions.  The emission sources to flue HV-C2, HV-S1, and HV-S2 will consist of off-gases from


plant building  ventilation systems.  The off-gases from those streams are expected to be particulate at normal temperature.  The emission source to flue HV-S3 will consist of off-gases from HLW melter and process vessels.  This stream is expected to contain particulates,  radioactive gases, volatile organics, and acid gases· at relatively high temperature  and moisture content.  The emissions from HLW RFD and PJMs will be
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vented through flue HV-S4.  This stream is expected to be particulate at normal temperature.





2.3.1 	HLW Melter  Off-gas System





The HLW melter off-gas treatment process system consists of the following systems:








•	HLW primary off-gas process system


•	HLW vessel vent process system


•	HLW secondary off-gas process system








Melter off-gas will be generated from the vitrification  ofHLW in the Joule-heated ceramic melter.  The rate of generation of gases in the melter is dynamic and not steady state.  The melter will generate off-gas resulting from decomposition, oxidation, and vaporization of feed material.  Constituents of the off-gas will include:








•	Nitrogen oxides (NOx)


•	Chloride, fluoride, and sulfur as oxides, acid gases, and salts


•	Radionuclide particulates and aerosols





In addition, the HLW melter generates small quantities of other volatile compounds, including  1291, 14C,  3H, and volatile organic compounds.





The purpose of the HLW off-gas treatment  process system is to cool and treat the meIter off-gas and vessel ventilation off-gas to a level that is protective of human health and


the environment.  The off-gas system must also provide a pressure confinement boundary that will control melter pressure and prevent vapor release to the plant.  The design of the meIter off-gas system must accommodate  changes in off-gas flow from the melter without causing the melter to pressurize.





Initial decontamination of off-gas from the melter is provided by the primary off-gas treatment system.  This primary off-gas system is designed to handle intermittent  surges of seven times steam flow and three times non-condensable flow from feed.  The primary system consists of a film cooler, SBS, a wet electrostatic  precipitator, and a


high efficiency mist eliminator.  This system cools the off-gas and removes particulates.








Additionally,  an extra line from the melter to the SBS is provided in the unlikely case that the primary off-gas line plugs.  This extra line includes a valve as the isolation device.  As soon as the melter vacuum decreases to a set point, the valve is actuated and off-gas flow is allowed through the line to the SBS, thereby preventing  melter pressurization.  In the event that the melter surge is much higher than the system is designed to handle, a pressure relief device acts as the pressure relief point venting the off-gas to the melter cell.
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The vessel ventilation header joins the primary off-gas system after the wet electrostatic precipitator.   After the high efficiency mist eliminator, the off-gas is routed to the secondary off-gas treatment system.  The off-gas received through the vessel ventilation system consists primarily of air, water vapor, and minor amounts of aerosols generated by the agitation or movement of vessel contents.





The secondary off-gas system is designed to handle maximum sustained flow rate from the melter.  The secondary off-gas system consists of a heat recovery unit, exhauster fans (two sets), a catalytic oxidizer/reducer unit and a silver mordenite adsorption  unit. The following sections provide descriptions  of major melter off-gas treatment components.





2.3.2	Primary Melter Off-gas Treatment System





The purpose ofthe primary off-gas treatment system is to cool the melter off-gas and to remove off-gas aerosols generated by the melter and from the vessel ventilation air.


This treatment system consists of a film cooler, a SBS, a wet electrostatic precipitator,  a high efficiency mist eliminator, an electric heater, and high efficiency particulate air filters.





Film Cooler





The function of the film cooler is to cool the off-gas below the glass sticking


temperature to minimize solids deposition on the off-gas piping walls.  The off-gas exits the melter and is mixed with air in the off-gas film cooler.  Each melter has a film cooler.  The film cooler is a double-walled  pipe designed to introduce injected gas axially along the walls of the off-gas pipe through a series ofholes or slots in the inner


wall.





A mechanical  reamer may be mounted on the film cooler to periodically remove solids build-up on the inner film cooler wall.  The reaming device (wire brush or drill) would be periodically  inserted into the film cooler for mechanical solids removal.





Submerged Bed Scrubber





The off-gas from the HLW melter is further treated by a SBS.  The off-gas enters the SBS column for further cooling and solids removal.  The SBS is a passive device designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas, cooling and condensation  of melter vapor emissions, and interim storage of condensed fluids.  It will also quench the off-gas to a desired discharge temperature through the use of cooling coils/jacket.  The off-gas leaves the SBS in thermal equilibrium with the scrubbing solution.





The SBS has two off-gas inlets, one for the normal operations line and one for the standby line.  The off-gas enters the SBS through the appropriate inlet pipe that runs down through the center of the bed to the packing support plate.  The bed-retaining
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walls will extend below the support plate creating a lower skirt which will allow the formation of a gas bubble underneath  the packing.  The entire bed is suspended  off the floor of the SBS to allow the scrubbing solution to circulate freely through the bed.


After formation of the gas bubble beneath the packing, the injected off-gas then bubbles


up through the packed bed.  The rising gas bubbles also cause the scrubbing  liquid to circulate up through the packed bed, resulting in a general recirculation  of the scrubbing solution.   The packing breaks larger bubbles into smaller ones to increase the gas to water contacting  surface, thereby increasing  particulate removal and heat transfer efficiencies.   The warmed scrubbing solution then flows downward outside ofthe


packed bed through cooling coils/jacket.   The scrubbed off-gas discharges  through the


top of the SBS and is routed to the wet electrostatic precipitator  for further particulate removal.





Wet Electrostatic  Precipitator





The SBS off-gas is routed to the WESP for removal of aerosols down to and including sub-micron  size.  The off-gas enters at the top ofthe unit and may pass through a distribution  plate.  The evenly distributed  saturated gas then flows downward through the tubes.  The tubes act as positive electrodes.  Each of these tubes has a single negatively charged electrode, which runs down the centerline of each tube.  A high voltage, direct current transformer supplies the power to the electrodes.  A strong electric field generated along the electrodes will give a negative charge to the aerosols. The negatively charged particles move toward the positively charged tube walls for


collection.   Collected  particles are then washed from the tube walls along with collected mists.  As the gas passes through the tubes, the first particles captured are the water droplets.  As the water droplets gravity drain through the electrode tubes, the collected particles are washed off and the final condensate is collected in the wet electrostatic precipitator  dished bottom area.  A water spray may be used periodically to facilitate washing collected  aerosols from the tubes.  The tube drain and wash solution  are routed to a collection  vessel.





High Efficiency Mist Eliminator





Further removal of radioactive  aerosols is accomplished using the HEME.  The HEMEs also reduce the dust-loading  rate on the HEPA filters.  A HEME is essentially a high efficiency demister that has a removal efficiency of greater than 99% for aerosols down to the sub-micron size.  As the off-gas passes through the HEME, the liquid droplets


and other aerosols within the off-gas interact with HEME filaments.  As the aerosols contact the filaments,  they adhere to the filaments surface by surface tension.  As the droplets agglomerate  and grow, they eventually acquire enough mass to fall by gravity to the bottom of the unit, thus overriding  the original surface tension, friction with the


filaments, and the gas velocity.  These collected droplets will contain the majority of the


off-gas radioactivity and will be collected  in the bottom of the HEME.  The condensate will collect and gravity drain into a SBS condensate vessel.  As the condensate  flows down through the filter bed, a washing action is generated that will help wash collected solids from the filter elements.  However, some solids may accumulate  in the bed over
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time, causing the pressure drop across the filter to increase.  When the pressure drop across the HEME reaches a predefined  level, it is washed with process water to facilitate removal of accumulated solids.  Some insoluble solids may remain, and their accumulation  will eventually lead to the replacement of the HEME filter elements.





HEPA Pre-Heaters,  Filters and Exhauster





Next, the off-gas is heated using an electric pre-heater to a temperature above the gas stream's dew point and then passed through dual set ofHEPA filters to provide high efficiency submicron  removal.  The off-gas is heated to avoid condensation  in the HEPA filters.  The HEPA filters provide a combined particulate removal efficiency greater than 99.9995%.   When the differential pressure drop across the filters becomes too high, they will be remotely changed out.  The system is comprised of two parallel heater/HEPA  filter trains.  The off-gas passes through one train while the other remains available as an installed backup.





2.3.3 	Standby Primary Off-gas Treatment System





The standby line consists of an off-gas duct from the melter to the SBS and a pressure relief device.  The standby off-gas duct will extend to the bottom of the SBS packed bed, identical to the main off-gas line.  It is the same size as the main off-gas line, thus providing a doubling of flow cross-section for melter-generated gases.  During a unlikely event of melter surge, the pressure relief device valve will open rapidly, providing an alternative path for the melter off-gas to flow.  With this alternative routing, pressure control on the melter plenum can be maintained.





2.3.4	Vessel Ventilation  Off-gas Treatment





The vessel ventilation off-gas system prevents migration of waste contaminates  into the process cells and operating areas.  It does this by maintaining the various HLW process vessels under a slight vacuum relative to the cell.  The composition of the ventilation  air is expected to be primarily air with slight chemical and radioactive particulate contamination.





The vessel ventilation air is combined  with the melter off-gas prior to entering the primary off-gas system HEMEs.   The combined air streams are treated together in the remaining sections of the primary and secondary off-gas treatment systems.  A pressure control device is used to regulate the pressure between the vessel ventilation off-gas system and the melter off-gas system.





2.3.5 	HLW Pulse Ventilation  System





Gaseous emissions are produced by RFDs and PJMs that are used to mix and move wastes in the HLW vitrification  plant.  The exhausts from RFDs and PJMs throughout the HLW vitrification plant are collected in the pulse ventilation system headers.  This exhaust is potentially contaminated with aerosols and particulates.  Electric pre-heaters
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eliminate liquid aerosols and reduce the relative humidity of the gas stream, as necessary, before it encounters the system HEPA filters.  The gas is passed through HEPA filters to remove particulates  that may be present.  When the differential pressure drops or radiation levels across the filters become too high, they will be remotely changed out.





2.3.6 	Secondary Off-gas Treatment System





The combined primary off-gas stream and vessel ventilation off-gas stream are discharged to the secondary off-gas treatment system.  The secondary off-gas system will treat the combined off-gas to a level protective of human health and the environment.   Specifically,  the secondary off-gas treatment system will remove radioactive iodine, volatile organic compounds, and acid gases, as required, to meet the facilities' air discharge requirements. The secondary off-gas treatment system consists of an organic thermal catalytic oxidizer unit, NOx selective catalytic reduction unit, and a silver mordenite column.





Catalytic Oxidizer/Reducer Unit





To remove volatile organic compounds  and NOx in the off-gas stream, a catalyst skid mounted unit with a combined  thermal catalytic oxidizer unit and a NOx selective catalytic reduction unit will be used.  These units incorporate a heat recovery exchanger, an electric heater, a thermal catalyst bed, and a NOx selective catalytic reduction bed.  In this catalyst skid, organic compounds  are oxidized to carbon dioxide,  water vapor, and possibly acid gases (depending on the halogenated volatile organic compound present in the stream).  Also, NOx is reacted with ammonia to reduce it to nitrogen gas and water vapor.





The VOC catalyst column operates at a somewhat lower temperature than the NOx catalyst; therefore, it is placed at the beginning of the unit.  This arrangement also prevents the formation ofNOx  through the VOC catalyst from the oxidation of ammonia, which is added after the gas goes through the VOC catalyst.  Further off-gas heating will occur through the VOC catalyst, as the reactions occurring are exothermic.





As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate heat exchanger.  The heating medium used is the exhaust from the catalytic oxidizer/reducer unit.  The cool off-gas enters the cold side of the heat recovery, then passes through an electric heater to bring the temperature up to that required for the volatile organic compound catalyst to operate.





After the volatile organic compound catalyst, the off-gas enters a chamber where gaseous ammonia is injected through an atomized spray and allowed to mix with the off-gas.  Ammonia is added so that the NOx reduction reactions can be carried out.


Reduction ofNOx  is also an exothermic reaction; therefore, it significantly increases the


off-gas temperature.  This hot off-gas then enters the hot side of the heat recovery unit to
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heat the incoming off-gas.  The cooled off-gas stream is then directed to the silver mordenite column for iodine and acid gas removal.





Silver Mordenite Adsorber





The silver mordenite  adsorber is present to remove halogens such as radioactive iodine, fluorine, and chlorine from the melter off-gas.  Silver mordenite is an absorbent in the form of cylindrical pellets contained in cartridges.  The absorbent is expected to lose effectiveness over time and will require replacement.  Halogens react with the silver in the bed and are trapped within the matrix.  Loading begins at the front of the silver mordenite beds and progressively loads the silver through the column until


breakthrough is reached at the end of the column.  Absorption reactions occur within a reaction zone (or mass transfer zone) that varies in length depending  on the temperature ofthe bed and the gas velocity through the bed.  The reaction zone length within a silver mordenite bed is readily apparent through the use of a transparent  column since there is


a color change as the reaction progress.  The silver mordenite pellets will change color from white, to yellow, and finally purple, once all the silver is consumed.  The column structure is similar to that in a carbon bed absorber.  The adsorber unit is not a tank-like structure, but is instead a bank of cartridges through which the gas stream is directed. The absorbent cartridges  allow for manual removal and replacement  when required or after a predetermined life span and are sized to fit into standard waste drums for disposal.





2.3.7 	Immobilized  HLW (IHLW) Glass Canister Storage





The decontaminated lliLW canisters are stored at a the lliLW canister storage area, which is located in the HLW vitrification plant.





The lliLW containers  will be constructed of steel.  The steel will be physically and chemically compatible with the glass waste.  All ofthe lliLW canisters will be sealed through welding.  Visual inspection will be conducted to ensure complete closure. Under normal operating conditions, the lliLW canisters are not expected to produce emissions.  Therefore, no controls will be provided for the lliLW canister storage area.





2.3.8 	Melter Off-gas Maintenance Bypass System





The HLW and LAW melters are equipped with a maintenance ventilation line that bypasses the SBS and WESP units.  The purpose of this line is to provide melter ventilation during idling conditions in the unlikely event that the SBS or WESP requires maintenance.  Prior to initiating use ofthe maintenance  ventilation  line, waste feed will be halted and the melter placed into an idle condition.  No waste feed would be fed to


the melters when the maintenance ventilation line is in use.








The maintenance  ventilation line may also find use during commissioning when the plant is running on non-radioactive, non-dangerous simulants.   The maintenance ventilation line could also be used if maintenance  was required for the melter standby or
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duty off-gas lines connecting the melter and the SBS, or the standby off-gas line actuation valve.  In this case, the standby and duty lines would be isolated, for example, by valves, spectacle flanges, or hydraulically (by raising the level in the SBS).





Idling emissions from the melter are mainly heated air at about 115 to 1110 the gas volume expected during slurry feeding.  The gas will still be processed  through the secondary off-gas treatment system that includes HEPA filtration,  thermal catalytic oxidation,  and selective catalytic reduction.





2.4 	WTP Building  Ventilation





The pretreatment, LAW vitrification,  and HLW vitrification  plants building ventilation systems requiring controls are:








•	C2 area ventilation


•	C3 area ventilation


•	C5 area ventilation








The C2 areas typically will consist of non-process operating areas, access corridors, and control/instrumentation and electrical rooms.  Filtered air will be supplied to these areas by the C2 supply system and will be cascaded into adjacent C3 areas or HEPA filtered and exhausted  by the C2 exhaust system.





The C3 areas typically will consist of filter plant rooms, workshops, maintenance areas, and monitoring areas.  Access from a C2 area to a C3 area will be via a C2/C3 sub change room.  Air will generally be drawn from C2 areas and cascaded through the C3 areas into C5 areas.  The C3 air that is not cascaded to C5 areas is passed through HEPA filters and discharged to the atmosphere.





The C5 areas typically will consist of a series of process cells where waste will be stored and treated.  The hot cell will house major pumps and valves and other process equipment.   Air will be cascaded into the C5 areas, generally from adjacent C3 areas,


and extracted by the C5 extract system.  The C5 exhaust system will be comprised of


HEPA filters and variable speed fans.  Fans designed to maintain continuous  system operation will drive the airflow.  This system will also be interlocked  with the C3 area ventilation  system to prevent backflow  by shutting down the C3 system if the C5 area ventilation  system shuts down.  The C5 air is passed through HEPA filters and discharged  to the atmosphere.





2.5 	Analytical Laboratory Off-gas System





The WTP analytical laboratory will provide support for process control, waste form compliance,  regulatory analysis for air, liquid, soil and sludge samples,  and tank farm core and grab samples.  Radionuclide particulate and aerosols are expected in the
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analytical laboratory exhaust systems due to the handling and analysis ofvarious samples.





The analytical laboratory will be comprised ofhot cells, intermediate level radiological, and low activity-environmental/effluent and non-radiological  laboratories.  Sample conveyance systems will automatically transport samples from the other process plants to the analytical laboratory.  High activity samples will be managed in a hot cells area that will contain hot cells dedicated to specific analytical techniques or functions.  The hot cell exhaust will be handled as C5 ventilation system and the exhausts from C5 ventilation are processed through HEPA filters prior to discharge through the analytical laboratory stack.  Medium radioactive samples will be managed in the intermediate radiological laboratories.   Each laboratory will have specific analytical equipment to


perform the intended function.  Fume hoods within these laboratories will be handled by


the C3 ventilation system.  The C3 air is processed through HEPA filters prior to discharge to the atmosphere through the analytical laboratory stack.





C2 areas consist of operating areas, equipment rooms, low and non-radiological laboratories, marshalling  rooms, stores, corridors, and offices.  Filtered and tempered air will be supplied to these areas by the C2 supply system.  Where there is no cascade to


C3 areas and where the building construction allows, air in excess of supply will be extracted from C2 areas by the C2 extraction system and processed through HEPA filtration prior to discharge to the atmosphere.





2.6 	Balance of Facility Off-gas Controls





Based on the anticipated  activities and emission analyses, the glass former storage area is the only area that requires controls for toxic air emissions.





The glass former storage building is designed to receive, store, weigh, blend, and transport glass former materials to the LAW and HLW vitrification plants.  The building will consist of an enclosed materials receipt area and an outdoor storage area.  The receipt area houses a truck unloading drive-through, a bagged chemical storage area, bag unloaders, a vacuum unloader and transporter, an operator's office, and air compressors that support the glass former handling and pneumatic transport.  The outdoor storage


area will contain storage silos, weight hoppers, transporters, blending silos, and blended glass former transporters.  The building will have a bag-house to minimize emissions during loading and unloading.  Transfer of the glass formers will occur through sealed pneumatic transport.





THEREFORE, IT IS ORDERED that the project as described in said Notice of Construction application, and more specifically detailed in plans, specifications, and other information, submitted to the Department of Ecology in reference thereto, is approved for construction, installation and operation, provided the following conditions are met:
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APPROVAL  CONDITIONS:








1.   EMISSIONS CONTROL





1.1 	LAW maximum production  of solid vitrified borosilicate  glass shall not exceed 18,250 metric tons/year on a 12 month rolling summation  calculated once per month. Compliance shall be monitored by maintaining  and submitting records.





1.2 		HLW maximum production  of solid vitrified borosilicate  glass shall not exceed 1,095 metric tons/year on a 12 month rolling summation  calculated once per month. Compliance shall be monitored by maintaining  and submitting  records.





1.3   Opacity from each exhaust stack from process facilities  (Pretreatment, HLW and LAW) shall  not exceed  5 percent,  other facility  stacks  shall  not exceed 10 percent,  over  a 6 minute  average  as measured  by EPA  Reference  Method  9, or an  equivalent  method approved  in advance  by Ecology.   A certified  opacity  reader shall read and record  the opacity concurrent with any source testing.





1.4   All boilers, generators and the diesel fire pump shall be fired on Ultra-Low Sulfur Fuel (ULSF), unless the permittee has demonstrated  that ULSF is not available or not practical and Ecology agrees in writing that such a demonstration  has been made, in which case low sulfur fuel shall be used.  For the purpose of this provision, ULSF means natural gas, propane, or fuel oil with a sulfur content of0.0030% or less.  Low sulfur fuel means fuel oil with a sulfur content of less than 0.05%.  At a minimum,  a


demonstration  of non-availability shall consist of submittal by the permittee of a written statement concerning each refinery in the State of Washington  that ULSF is not available.  At a minimum  a demonstration of non-practicality shall consist of submittal by the permittee of the reason that ULSF cannot be used, including a technical analysis and a survey of other similar locations showing that ULSF has been found not to be


practical at these locations.  If Ecology agrees that a demonstration  of non-availability or non-practicality has been made, it shall state its agreement in a letter allowing the use of low sulfur fuel for a period not to exceed one year, after which the permittee must either use ULSF or again make a demonstration of non-availability or non-practicality. Compliance shall be monitored  by maintaining and submitting records of fuel


purchases.








1.5 	Each ofthe 5 steam generating boilers shall not exceed 7,008 hours per year on a 12 month rolling summation  calculated once per month.  Compliance shall be monitored by installing and operating non-resetable  totalizers on each boiler.





1.6 	Each of the 4 hot water boilers shall not operate for more than 2,628 hours per year on a


12 month rolling summation calculated once per month.  Compliance shall be monitored by installing and operating non-resetable totalizers on each boiler.
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1.7 		Each of the 6 emergency generators shall not operate for more than 24 hours per year on a 12 month rolling summation  calculated once per month. Compliance shall be monitored by installing and operating non-resetable totalizers on each generator.





1.8 	The diesel fire pump shall not operate for more than 35 hours per year on a 12 month rolling summation  calculated once per month.  Compliance shall be monitored by installing and operating  a non-resetable  totalizer on the fire pump.





2. TOTAL EMISSION LIMITS








2.1 	The activities described in the NOC application will be permitted with the control technologies proposed, provided that the total emissions from all activities will not result in exceedance of WAC 173-460 ASILs or the criteria pollutants estimate listed under the Emissions section of this order.





2.2 	A new NOC will be required, if total emissions oftoxic air pollutants exceed the values specified in tables 4, 5 and 6 in Attachment  1. These values shall be confirmed by emission calculations, for indicator constituents, derived from waste characterization data obtained through implementation of the Ecology approved Regulatory Data Objectives Supporting  Tank Waste Remediation System Privatization Project (PNNL-


12040).  Results of any such calculations will be maintained on file and made available upon inspection/request.





2.3 	A new NOC also is required if total emissions of any criteria pollutants, derived from calculations/monitoring, would exceed the estimates listed under the Emissions section ofthis order.





2.4 	A modification  to the PSD permit will be necessary before SOx emissions shall exceed


40 tons/year.








3.   GENERAL  TESTING REQUIREMENTS








3.1 		Within 180-days of achieving the optimized  feed rate of simulant at which the facilities will be operated, the permittee shall demonstrate initial compliance through a performance demonstration conducted per an Ecology approved Performance Demonstration Plan.  Ecology shall be notified at least 30 days prior to the test and invited to participate  in the test activities at least one week prior to testing.





3.2 	Testing per the initial compliance testing shall be conducted annually unless an alternate frequency is proposed by the permittee and approved of by Ecology.





3.3 	The permittee shall provide to Ecology written reports of all compliance testing within


90 days of the test date.





3.4 	Sampling ports and platforms for testing must be provided by the permittee.  The ports must meet the requirements of Title 40 Code ofFederal Regulations Part 60 (40 CFR


60), Appendix A, Method 1, 7/1100. Adequate permanent and safe access to the test


ports must be provided.
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3.5 	Testing shall be conducted according to the following methods, unless an alternate method has been proposed in writing by the permittee and approved by Ecology in writing in advance of the testing.





3.5.1 	Carbon Monoxide-EPA Reference Method 10, 40 CFR 60, Appendix  A,


7/1/00





3.5.2 	Nitrogen Oxides- EPA Reference Method 7E, 40 CFR 60, Appendix A,


711/00





3.5.3 	Particulate  Matter- EPA Reference Methods 1 through 5, 40 CFR 60, Appendix A, 7/1/00.





3.5.4 	Volatile Organic Compounds  (VOC)- EPA Reference Method 18,40 CFR 60, Appendix A, 7/1/00





3.5.5	 Sulfur Dioxide-EPA Reference Method 6C, 40 CFR 60, Appendix A, 7/1/00.





3.6 	During the source testing described above, a direct-reading measurement  device for carbon monoxide  and nitrogen oxides with a minimum measurement  accuracy of five percent or less shall take readings according to methods proposed by the permittee and approved by Ecology in writing in advance ofthe testing.  The direct-reading instrument shall be calibrated for future use using the results of the source testing.





4.   EMISSION CONTROL MONITORS





Emissions from boilers and generators shall be monitored for NOx, CO, and Oxygen by means of a portable emissions  analyzer (direct-reading measurement device) at initial startup and after routinely scheduled maintenance activities and burner/control  adjustments  such as fuel/air metering ratio control and oxygen trim control.





5.   MANUALS





Within 90 days of startup DOE shall identify operational parameters and practices that will constitute proper operation of the Pretreatment plant, LAW vitrification plant, the HLW vitrification plant, the Laboratory, and the BOF that have the potential to affect emissions  to the atmosphere,  including but not limited to, the steam boilers, the hot water boilers and the emergency generators.  These operational  parameters and practices shall be included in an operation and maintenance manual (O&M) for the facility.  The O&M manual shall be maintained and followed by the DOE and shall be available for review by state, federal and local agencies.  The O&M manuals shall be updated to reflect any modifications of the process or operating procedures.  The Pretreatment  plant, LAW vitrification  plant, the HLW vitrification plant, the Laboratory, and the BOF shall be properly designed, operated and maintained.  Failure to follow the requirements of the O&M Manual and the adequacy of the O&M Manual will be two of the factors considered by Ecology in determining  whether these sources are properly designed, operated and maintained.Emissions that result from a failure to follow the requirements of the O&M manual maybe considered credible evidence that


emission violations have occurred.
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6.   INITIAL NOTIFICATIONS & SUBMITTALS








All notifications and submittals  required under these Approval Conditions shall be sent to:











Washington  State Department of Ecology


Nuclear Waste Program


1315 West Fourth Avenue


Kennewick,  Washington 99336-6018








7.   MONITORING and  RECORDKEEPING








Specific records shall be kept on-site by the Permittee and made available for inspection by Ecology upon request.  The records shall be organized in a readily accessible manner and cover a minimum  of the most recent sixty (60) month period.  The records to be kept shall include, but not be limited to, the following:





7.1	Production  records of LAW and HLW vitrification product.


7.2	Calculations ofTAPs emissions  derived from waste feed characterization.


7.3 	Calculations of ammonia emissions from LAW and HLW.


7.4 	Records of monthly fuel purchases and use and an annual certification, from the fuel distributor,  stating the sulfur content of the fuel that was supplied.


7.5 	A monthly report of total SOx emissions from all boilers, generators and the diesel fire pump shall be prepared.  The monthly report shall also contain a 12 month rolling summation  of SOx emissions.   SOx emissions estimates will be tracked consistent with the calculations  provided in the Notice of Construction Application.  The report shall be maintained  on file and made available upon inspection.


7.6	Logs of boiler tune-ups and significant boiler maintenance activities will be maintained.





8.   GENERAL CONDITIONS








8.1 	Fugitive Dust  Control: A Construction Phase Fugitive Dust Control Plan,


prepared using EPA and Ecology guidelines, shall be developed  and implemented.  A copy of this plan shall be maintained onsite at all times in a place known to facility employees that are responsible for complying with the requirements contained therein and shall be retrievable by those employees at all times when activities regulated by the documents are occurring.  These documents shall be made available to Ecology upon request.





8.2	Commencing/Discontinuing Construction and/or Operations: This approval shall become void if the proposed  activities are not commenced within eighteen (18) months after receipt of this Order approving the NOC application, or if activities are discontinued for a period of eighteen (18) months.
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8.3 	Compliance Assurance Access: Access to the source by EPA or Ecology shall be allowed for the purposes of compliance assurance inspections.  Failure to allow access is grounds for revocation of the Order approving the NOC.





8.4 	Modification to Facility or Operating Procedures: Any modification  to any equipment or operating  procedures, contrary to information  provided in the NOC application, shall be reported to Ecology at least sixty (60) days before such modification.   Such modification may require a new, or amended, NOC approval Order.





8.5 	Activities  Inconsistent with  this Order: Any activity undertaken by the Permittee or others, in a manner  that is inconsistent  with the NOC application, and this determination,  shall be subject to Ecology enforcement under applicable regulations.





8.6 	Obligations under Other Laws or Regulations: Nothing in this Order shall be construed to relieve the Permittee of its obligations under any local, state, or federal laws, or regulations.





8.7 	Nothing in this approval shall be construed as obviating compliance with any requirement  of law other than those imposed pursuant to the Washington  Clean Air Act, and rules and regulations  there under.





8.8 	A two (2) month testing and break-in period is allowed, after any part or portion ofthis project becomes operational, to make any changes or adjustments required to comply with applicable rules and regulations pertaining to air quality and conditions  of operation imposed  herein.  Thereafter, any violation of such rules and regulations,  or of the terms of this approval, shall be subject to the sanctions provided in Chapter 70.94


RCW.











Authorization  may be modified,  suspended or revoked in whole, or part, for cause including,  but not limited to, the following:





1.   Violation of any terms or conditions  of this authorization;








2.   Obtaining this authorization by misrepresentation,  or failure to disclose fully all relevant facts.





The provisions of this authorization are severable and, if any provision of this authorization, or application of any provisions  of this authorization to any circumstance, is held invalid, the application of such provision  to their circumstances,  and the remainder of this authorization, shall not be affected thereby.





Any person feeling aggrieved  by this ORDER may obtain review thereof  by application,  within thirty (30) days of receipt of this ORDER, to:





Pollution Control Hearings Board


P.O. Box 40903


Olympia, Washington  98504-0903
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ConcWTently. copies of the application must be sent to:








Washington  State Department of Ecology


P.O. Box 47600


Olympia, Washington  98504-7600



Washington State Oepanment of Ecology


1315 West Founh Avenue


Kennewick Washington 99336-6018








These procedures are consistent with the provisions  of Chapter  43.21B RCW, and the rules and


:regulations adopted there  under.





DATED at Kennewick, Washington, this the 8th day of  July 2002.








PREPARED AND REVIEWED BY:


























APPROVED BY:
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Attachment 1














Emissions Calculations











Table 1 	Summary of Criteria Pollutant Annual Emission Estimates  from WTP (tons/year)





			




















Pollutant


			

















Pretreatment


Facilities


			

















LAW Vitrification


			

















HLW Vitrification (1)


			--------------------Balance of Facilities---------------------





			


			


			


			


			











Steam


Boilers (2)


			











Hot Water


Boilers  (3)


			Sum  of Steam and Hot Water Boilers


(2), (3)


			





Backup Diesel Generators (4)


			





Fire  Water Pump Oil- fired  Engine (5)


			








Total Emissions (tons/year)


			





PSD Significance Limits (tons/year)





			NOx


			0.22


			7.51


			1.25


			109.75


			32.93


			142.68


			3.89


			0.24


			155.79


			40





			SOz


			<0.01


			<0.01


			<0.01


			29.93


			8.98


			38.91


			0.07


			0.02


			39.00


			40





			co


			0.10


			12.71


			2.21


			21.13


			6.34


			27.47


			0.89


			0.05


			43.44


			100





			PM 10 (6)


			0.29


			0.02


			0.01


			8.22


			2.47


			10.68


			0.11


			0.02


			11.14


			15





			voc (7)


			0.23


			0.05


			0.01


			1.17


			0.35


			1.53


			0.11


			0.02


			1.94


			40





			Pb (8)


			5.91E-10


			2.84£-09


			1.89E-11


			5.28£-03


			1.58E-03


			6.87£-03


			6.24E-04


			9.53E-05


			7.59E-03


			0.6








Notes:


I	See Table B-5 for detailed calculations.


2	Based on 4 steam boilers operating 8,760 hours per year. See Table B-3 for detailed calculations.


3	Based on 3 hot water boilers operating at 40% usage (3,504 hours per year). See Table B-3 for detailed calculations.


4 	Based on 6 backup generators operating at a baseline emission rate for 24 hours. See Table B-4 for detailed calculations.


5 	Based on one 450 horsepower diesel engine for fire water pump.


6 	Particulate emissions from the WTP facilities are assumed to be PM 10 and include ammonia/ammonium.


7 	VOC as total organic carbon.


8 	AP-42 is used to estimate lead (Pb) emissions and CARB 1991 speciation of the Pb content of PM and is used to estimate Pb emissions for generators and the fire water pump engine.
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Table 2  Estimated Annual Inor anic COPC Emissions (Vitrification Plant)


			COPC


			Emissions_(g/s)





			


			Pretreatment


			LAW


			HLW





			CAS


Number


			Pollutant


			FluePT-S3


			FluePT-S4


			FlueLV-S3


			Flue HV-S3


			Flue HV-S4





			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			10102-44-0	Nitrogen oxides


			1.55E-83


			1.55E-83


			1.74E-87


			1.74E-87


			5.00E+Ol


			9.92E-02


			8.30E-Ol


			3.29E-01


			3.59E-13


			3.59E-18





			14265-44-2 	!Phosphate


			1.09E-02


			4.14E-10


			8.76E-04


			4.11E-14


			5.29E-06


			2.65E-ll


			7.80E-08


			3.90E-13


			9.83E-09


			4.92E-14





			14280-30-9	i


			Hydroxide


			8.06E-02


			3.11E-09


			7.91E-03


			2.64E-13


			O.OOE+OO


			O.OOE+OO


			O.OOE+OO


			O.OOE+OO


			2.95E-08


			1.47E-13





			14797-55-8 	N


			itrate


			3.65E-02


			9.34E-09


			1.33E-02


			6.04E-13


			6.94E-04


			3.47E-09


			6.55E-06


			3.27E-11


			7.90E-07


			3.95E-12





			14797-65-0	!


			Nitrite


			4.83E-02


			8.62E-09


			8.22E-03


			7.66E-13


			2.83E-04


			2.83E-09


			2.60E-06


			2.60E-ll


			3.26E-07


			3.26E-12





			14808-79-8


			Sulfate


			5.22E-04


			2.86E-11


			5.76E-05


			2.69E-15


			5.04E-06


			2.52E-ll


			2.98E-07


			1.49E-12


			3.29E-08


			1.65E-13





			16887-00-6	!


			chloride


			1.50E-02


			3.59E-10


			4.59E-04


			2.06E-14


			1.48E+OO


			1.09E-07


			1.78E-02


			1.31E-ll


			1.79E-09


			8.94E-15





			16984-48-8 	!


			Fluoride


			1.64E-03


			9.09E-10


			1.60E-03


			7.41E-14


			2.79E+OO


			1.45E-07


			1.23E-Ol


			6.42E-ll


			1.66E-08


			8.29E-14





			18540-29-9	!


			chromium (hexavalent)


			1.52E-04


			1.15E-10


			2.41E-04


			1.13E-14


			1.47E-02


			6.88E-10


			2.01E-03


			1.05E-12


			1.51E-08


			7.54E-14





			57-12-5


			C_yanide


			3.11E-05


			2.37E-12


			2.51E-06


			2.35E-16


			1.52E-08


			1.52E-13


			2.23E-10


			2.23E-15


			2.81E-11


			O.OOE+OO





			630-08-0


			Carbon monoxide


			1.78E-02


			2.97E-03


			6.24E-07


			6.23E-07


			3.66E-Ol


			3.66E-Ol


			6.36E-02


			6.36E-02


			5.85E-01


			5.85E-06





			63705-05-5


			Total Sulfur


			1.66E-12


			1.19E-20


			1.09E-10


			5.45E-21


			4.09E-13


			3.19E-20


			9.84E-07


			7.68E-16


			O.OOE+OO


			O.OOE+OO





			7429-90-5


			Aluminum


			2.38E-02


			8.91E-10


			1.71E-03


			7.96E-14


			5.28E-Ol


			7.62E-09


			2.38E-02


			3.72E-12


			9.58E-07


			4.79E-12





			7439-89-6


			Iron


			1.94E-03


			7.41E-11


			2.72E-04


			1.31E-14


			1.06E-Ol


			1.92E-09


			6.74E-03


			1.60E-12


			1.51E-06


			7.57E-12





			7439-92-1


			Lead


			7.75E-03


			8.52E-12


			2.35E-05


			1.12E-15


			5.43E-04


			4.08E-ll


			3.60E-04


			2.71E-13


			O.OOE+OO


			O.OOE+OO





			7439-93-2


			Lithium


			1.79E-05


			6.93E-13


			1.44E-06


			6.77E-17


			8.82E-05


			5.53E-12


			1.99E-03


			1.27E-12


			5.68E-09


			2.84E-14





			7439-95-4


			Magnesium


			8.48E-05


			3.23E-12


			5.79E-06


			2.68E-16


			2.82E-02


			9.31E-10


			1.53E-04


			4.25E-14


			2.79E-11


			1.39E-16





			7439-96-5


			Manganese


			8.12E-04


			2.57E-11


			6.99E-05


			4.44E-15


			8.65E-04


			1.59E-ll


			2.07E-03


			5.40E-13


			3.59E-07


			1.79E-12





			7439-97-6


			!Mercury


			4.64E-05


			8.25E-07


			2.74E-06


			2.29E-06


			4.43E-02


			l.llE-04


			1.85E-02


			4.61E-05


			O.OOE+OO


			O.OOE+OO





			r439-98-7


			Molybdenum


			5.56E-05


			2.16E-12


			3.94E-06


			1.83E-16


			2.75E-04


			1.76E-ll


			2.96E-05


			1.90E-14


			O.OOE+OO


			O.OOE+OO





			7440-02-0


			Nickel


			3.09E-04


			1.12E-ll


			2.62E-05


			1.24E-15


			4.74E-04


			2.04E-ll


			2.12E-04


			1.38E-13


			8.76E-08


			4.38E-13





			7440-09-7


			!Potassium


			1.20E-02


			1.52E-09


			2.88E-03


			1.34E-13


			9.67E-Ol


			4.79E-08


			9.99Ec02


			4.90E-ll


			6.78E-08


			3.39E-13





			7440-16-6


			!Rhodium


			1.55E-07


			6.12E-15


			l.OOE-07


			4.96E-18


			5.55E-05


			1.39E-12


			2.69E-06


			8.72E-16


			O.OOE+OO


			O.OOE+OO





			17440-21-3


			Silicon


			1.06E-03


			5.37E-ll


			2.38E-05


			3.54E-15


			3.35E-Ol


			8.37E-09


			5.61E-03


			1.80E-12


			3.05E-08


			1.52E-13





			7440-22-4


			Silver


			8.06E-06


			4.29E-16


			l.OlE-06


			5.02E-17


			7.30E-08


			4.05E-15


			2.88E-04


			1.77E-13


			O.OOE+OO


			O.OOE+OO





			17440-23-5


			Sodium


			9.99E-03


			7.18E-09


			1.45E-02


			6.76E-13


			5.38E+OO


			3.48E-07


			3.06E-01


			1.97E-10


			7.58E-07


			3.79E-12





			7440-24-6


			Strontium (total)


			6.63E-08


			1.60E-13


			9.22E-07


			4.50E-17


			2.04E-05


			3.04E-13


			5.61E-05


			4.41E-14


			8.32E-08


			4.16E-13





			17440-25-7


			Tantalum


			8.05E-08


			3.17E l5


			5.18E-08


			2.57E-18


			2.87E-05


			7.19E-13


			1.39E-06


			4.51E-16


			O.OOE+OO


			O.OOE+OO





			7440-28-0


			Thallium


			4.86E-05


			2.69E-11


			4.74E-05


			2.20E-15


			8.27E-02


			4.30E-09


			3.65E-03


			1.90E-12


			O.OOE+OO


			O.OOE+OO





			7440-31-5


			Tin


			2.74E-07


			3.09E-13


			1.80E-06


			8.78E-17


			1.96E-05


			2.45E-13


			4.86E-05


			6.88E-15


			O.OOE+OO


			O.OOE+OO











 (
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Table 2 Estimated Annual Inorganic COPC Emissions (Vitrification Plant)


COPC	Emissions (g/s)


Pretreatment	LAW 	HLW


CAS 	Pollutant	FluePT-S3 	FluePT-S4 	FlueLV-S3	FlueHV-S3 	Flue HV-S4


Nnmber 	Unabated	Abated 	Unabated	Abated 	Unabated	Abated 	Unabated	Abated 	Unabated   Abated





7440-33-7


7440-36-0 r440-38-2


7440-39-3


7440-41-7


7440-42-8



Tungsten                                      5.36E-07       2.11E-14      3.45E-07       1.71E-17       1.91E-04       4.79E-12        9.27E-06        3.01E-15       O.OOE+OO     O.OOE+OO Antimony                                     6.31E-ll     1.19E-16       1.34E-09      6.63E-20       1.51E-08       4.93E-16        9.42E-08        3.12E-17       O.OOE+OO     O.OOE+OO Arsenic                                         7.87E-05       4.44E-12       4.33E-06       1.88E-16      3.78E-02        1.97E-09       6.46E-03        3.36E-12       O.OOE+OO     O.OOE+OO


}3arium                                        2.36E-05       7.89E-13       l.77E-06     8.33E-17       l.OOE-04      5.07E-13       3.64E-05        2.05E-15       4.19E-11      2.10E-16


Beryllium                                     1.14E-08      4.47E-16       7.32E-09       3.62E-19      4.06E-06        1.02E-13       1.96E-07       6.37E-17       O.OOE+OO     O.OOE+OO


!Boron                                          6.83E-04       4.46E-ll     2.00E-05       7.17E-16       5.69E-Ol        9.92E-09        1.14E-02       2.22E-12       2.06E-08      1.03E-13





7440-43-9 	admium	4.04E-05 	l.60E-12	2.66E-06 	1.22E-16 	2.03E-03 	7.94E-11 	1.39E-04 	4.93E-14 	6.45E-12 	3.29E-17





7440-48-4


7440-50-8


7440-61-1


7440-62-2


7440-65-5


7440-66-6



tobalt	6.18E-11 	 2.37E-18 	3.56E-ll	 1.76E-21 	 1.51E-10 	1.20E-17 	 1.32E-09 	 1.24E-18 	O.OOE+OO	O.OOE+OO K:opper	 1.7IE-05		6.25E-13 	 1.17E-06 	5.45E-17 	3.98E-05 	2.28E-12 	5.53E-06 	3.17E-15 	O.OOE+OO	O.OOE+OO


!Uranium 	5.83E-06 	6.46E-10 	1.77E-06 	2.50E-13 	1.43E-05 	5.25E-10 	5.82E-05 	2.32E-ll	1.56E-07 	8.18E-13


!Vanadium 	9.29E-06 	6.45E-10 	6.59E-07 	3.06E-17 	4.60E-05 	2.95E-12 	4.95E-06 	3.17E-15 	O.OOE+OO	O.OOE+OO


!Yttrium 	6.93E-09 	2.10E-14 	1.24E-07 	6.05E-18 	2.67E-06 	3.46E-14 	7.48E-06 	2.97E-15 	O.OOE+OO	O.OOE+OO


!Zinc	3.60E-04 	2.15E-11 	1.41E-05 	5.65E-16 	1.96E-Ol 	5.00E-09 	1.18E-03 	3.54E-13 	3.36E-09 	1.68E-14





7440-67-7	Zirconium 	9.66E-05 	3.80E-12 	6.22E-05 	3.08E-15 	3.45E-02 	8.63E-10 	1.67E-03 	5.42E-13 	5.31E-07 	2.65E-12


7440-69-9 	Bismuth 	3.92E-05 	1.52E-12 	2.78E-06 	1.29E-16 	1.94E-04 	1.24E-ll	2.09E-05 	1.34E-14 	O.OOE+OO	O.OOE+OO


:7440-70-2 	r'alcium	5.82E-04 	1.92E-ll	4.87E-05 	2.31E-15 	7.00E-02 	2.11E-09 	2.12E-03 	6.05E-13 	3.72E-08 	1.86E-13


7446-09-5	Sulfur dioxide	5.76E-20 	3.34E-20 	1.45E-25 	1.45E-25 	3.02E-02 	9.45E-05 	1.54E-02 	4.81E-05 	7.93E-15 	7.93E-20


17664-41-7	Ammonia/Ammonium 	1.22E-02 	8.14E-03 	3.84E-04 	3.12E-04 	7.19E+OO	5.91E-04 	4.04E-02 	1.68E-04 	7.88E-10 	7.88E-15


7723-14-0 	!Phosphorous 	3.54E-03 	1.35E-10 	5.14E-28 	1.33E-14 	4.28E-02 	2.74E-09 	1.40E-03 	9.01E-ll	O.OOE+OO	O.OOE+OO


7782-49-2 	elenium	1.67E-05 	9.54E-12 	1.63E-05 	7.78E-16 	2.84E-02 	1.53E-09 	1.26E-03 	6.73E-13 	O.OOE+OO	2.54E-17


In!a	l>MIO	2.69E-01 	8.03E-03 	5.27E-02 	3.14E-04 	1.99E+Ol 	5.75E-03 	6.79E-Ol 	2.88E-04 	5.83E-06 	3.08E-ll


Notes: 	1. Ermsswns denved from the Integrated  Emzsszons Baselzne Report for the Rzver Protectzon Pro;ect Waste Treatment  Plant (RPT-W375-ES00001),


Rev 1, May 2001.


2. EPA's  criteria pollutants are identified in bold font.


3. g/s: grams per second.


4. n!a: not available.





Table 2 (cont.) Estimated Annual Inorganic COPC Emissions (BOF)


			COPC


			Emissions (g!s)





			


CAS Number


			





Pollutant


			


Steam


Boilers


			Hot


Water


Boilers


			


Backup


Generators


			


Fire


Pump





			10102-44-0


			Nitrogen oxides


			3.157E+OO


			9.472E-Ol


			1.118E-Ol


			7.023E-03





			630-08-0


			Carbon monoxide


			6.078E-Ol


			1.823E-01


			2.563E-02


			1.513E-03





			7439-92-1


			!-_ead


			1.520E-04


			4.559E-05


			1.794E-05


			2.741E-06





			7439-95-4


			Magnesium


			1.013E-04


			3.039E-05


			n/a


			nla





			[7439-97-6


			Mercury


			5.065E-05


			1.520E-05


			n/a


			nla





			7440-02-0


			!Nickel


			5.065E-05


			1.520E-05


			1.631E-06


			2.492E-07





			7440-31-5


			tr'in


			n/a


			n/a


			1.631E-06


			2.492E-07





			7440-32-6


			lritanium


			n/a


			nla


			1.631E-06


			2.492E-07





			7440-38-2


			[Arsenic


			6.753E-05


			2.026E-05


			1.729E-05


			2.650E-06





			7440-41-7


			Beryllium


			5.065E-05


			1.520E-05


			n/a


			nla





			7440-43-9


			Cadmium


			5.065E-05


			1.520E-05


			l.631E-06


			2.492E-07





			7440-47-3


			Chromium


			5.065E-05


			1.520E-05


			1.729E-05


			2.650E-06





			7440-50-8


			Copper


			1.013E-04


			3.039E-05


			n/a


			nla





			7440-66-6


			Zinc


			6.753E-05


			2.026E-05


			1.794E-05


			2.741E-06





			7446-09-5


			Sulfur dioxide


			8.611E-01


			2.583E-Ol


			1.887E-03


			4.644E-04





			7782-49-2


			Selenium


			2.533E-05


			7.598E-06


			1.63IE-06


			2.492E-07





			In!a


			IPMlO


			2.364E-Ol


			7.091E-02


			3.262E-03


			4.984E-04











Notes: 		1. Emissions based on engineering  calculations using emission factors from EPA's AP-42 document  and the California Air Resources  Board.


2. Unabated  and abated emissions are equal for the BOF because there is no post-combustion control equipment installed on the BOF emission  sources.


3. EPA's  criteria pollutants are identified  in bold font.


4. nla: no emission factors available.


5. g/s: grams per second.





 (
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Table  2(cont.)  Estimated  Annual  Inorganic COPC Emissions (Lab)


COPC 	Emissions (g/s)


CAS 	Pollutant	FlueLB-C3 	Flue LB-C5


Number 	Unabated	Abated 	Unabated 	Abated


14265-44-2  Phosphate 	2.38E-09 	1.19E-12 	7.93E-10 	3.96E-15


14797-55-8  !Nitrate	1.19E-08 	5.95E-12 	3.96E-09 	1.98E-14


14808-79-8  Sulfate 	1.19E-07 	5.95E-11 	3.96E-08 	1.98E-13


16984-48-8  !Fluoride	1.19E-08 	5.95E-12 	3.96E-09 	1.98E-14


18540-29-9  Chromium (hexavalent) 	1.19E-09 	5.95E-13 	3.96E-10 	1.98E-15


57-12-5 	Cyanide 	1.19E-09 	1.19E-09 	3.96E-10 	3.96E-10


63705-05-5  Total Sulfur 	2.38E-08 	1.19E-ll	7.93E-09 	3.96E-14


7429-90-5	Aluminum 	2.38E-08 	1.19E-11 	7.93E-09 	3.96E-14 fl439-89-6 	 ron 	2.38E-08 	1.19E-ll	7.93E-09 	3.96E-14


7439-93-2	Lithium 	2.38E-09 	1.19E-12 	7.93E-10 	3.96E-15


7439-95-4	Magnesium 	1.19E-09 	5.95E-13 	3.96E-10 	1.98E-15


7439-96-5	MaJ!g_anese	1.19E-08 	5.95E-12 	3.96E-09 	1.98E-14


7439-97-6	Mercury 	3.57E-05 	3.57E-05 	1.19E-05 	1.19E-05


7440-02-0	!Nickel	1.19E-07 	5.95E-ll	3.96E-08 	1.98E-13


7440-16-6	!Rhodium 	4.76E-08 	2.38E-11 	 1.59E-08 	7.93E-14 [7440-21-3 	 Silicon 	4.76E-08 	2.38E-ll	1.59E-08 	7.93E-14


7440-22-4	Silver 	2.38E-08 	1.19E-ll	7.93E-09 	3.96E-14


7440-24-6	Strontium (total) 	1.19E-09 	5.95E-13 	3.96E-10 	1.98E-15


7440-25-7	Tantalum 	2.38E-10 	1.19E-13 	7.93E-11 	3.96E-16


7440-28-0	Thallium 	2.38E-10 	1.19E-13 	7.93E-ll	3.96E-16 f7440-31-5 	 !Tin	 1.19E-09 	5.95E-13 	 3.96E-10 	 1.98E-15


7440-33-7	!Tungsten	1.19E-09 	5.95E-13 	3.96E-10 	1.98E-15


7440-36-0	Antimony 	l.l9E-10	5.95E-14 	3.96E-11 	1.98E-16


7440-38-2	Arsenic 	2.38E-09 	1.19E-12 	7.93E-10 	3.96E-15


7440-39-3	Barium 	5.95E-10 	2.97E-13 	1.98E-10 	9.91E-16


7440-41-7	Beryllium 	2.38E-11 	1.19E-14 	7.93E-12 	3.96E-17


7440-42-8	!Boron	2.38E-09 	1.19E-12 	7.93E-10 	3.96E-15


7440-43-9	Cadmium 	5.95E-10 	2.97E-13 	1.98E-10 	9.91E-16


7440-50-8	Copper 	2.38E-08 	1.19E-11 	7.93E-09 	3.96E-14


7440-61-1	!Uranium	1.19E-07 	5.95E-11 	3.96E-08 	1.98E-13


7440-62-2	!Vanadium 	2.38E-10 	1.19E-13 	7.93E-11 	3.96E-16


7440-65-5	ttrium	2.38E-10 	1.19E-13 	7.93E-11 	3.96E-16


7440-66-6	inc	1.19E-08 	5.95E-12 	3.96E-09 	1.98E-14


7440-67-7	Zirconium 	5.95E-10 	2.97E-13 	1.98E-10 	9.91E-16


440-69-9 Bismuth 	1.19E-09 	5.95E-13 	3.96E-10 	1.98E-15


7440-70-2	Calcium 	2.38E-08 	1.19E-11 	7.93E-09 	3.96E-14


P/a 	PMlO 	3.63E-05 	3.57E-05 	1.21E-05 	1.19E-05


Notes: 	1. Ellllsswns based on engmeermg calculations


2. EPA's  criteria pollutants  are identified  in bold font.


3. g/s: grams per second.





			


COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS


Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			Flue LV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			100-00-5


			p-Nitrochlorobenzene


			N


			3.13E-02


			2.00E-04


			1.34E-05


			6.28E-06


			7.82E-03


			2.61E-05


			3.39E-04


			1.13E-06





			100-02-7


			-Nitrophenol


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			100-21-0


			IP-Phthalic acid


			N


			1.94E-02


			2.26E-09


			1.52E-05


			1.42E-10


			9.27E-03


			3.09E-05


			3.95E-04


			1.32E-06





			100-25-4


			1,4-Dinitrobenzene


			N


			1.96E-02


			2.28E-04


			1.52E-05


			1.42E-05


			9.25E-03


			3.08E-05


			3.95E-04


			1.32E-06





			100-41-4


			Ethyl benzene


			N


			2.36E-02


			2.36E-05


			6.18E-09


			6.17E-09


			9.50E-12


			3.17E-14


			8.15E-ll


			5.15E-13





			100-42-5


			Styrene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			100-44-7


			Benzyl chloride


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			100-51-6


			Benzyl alcohol


			y


			3.68E-05


			1.17E-05


			2.05E-09


			2.05E-09


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			100-52-7


			Benzaldehyde


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			10061-01-5


			cis-1,3-Dichloropropene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			2.87E-12





			10061-02-6


			ans-1,3-Dichloropropene


			N


			3.27E-02


			2.29E-05


			8.99E-07


			8.98E-07


			O.OOE+OO


			O.OOE+OO


			5.44E-06


			1.81E-08





			101-55-3


			-Bromophenylphenyl ether


			N


			9.12E-02


			7.35E-09


			3.61E-06


			3.49E-11


			1.08E-03


			3.61E-06


			6.33E-05


			2.11E-07





			101-77-9


			,4-Methylenedianiline


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			101-84-8


			IIJiphenyl ether


			N


			2.46E-02


			l.SlE-05


			1.76E-07


			1.17E-07


			O.OOE+OO


			O.OOE+OO


			3.20E-07


			1.07E-09





			103-33-3


			IAzobenzene


			y


			1.75E-15


			5.87E-06


			5.33E-19


			1.30E-21


			2.60E-01


			1.48E-05


			5.47E+OO


			3.45E-06





			103-65-1


			in-Propyl benzene (Isocumene)


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			104-51-8


			!n-Butylbenzene


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			105-67-9


			,4-Dimethylphenol


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			106-35-4


			13-Heptanone


			N


			2.01E-02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			106-42-3


			p-Xylene (Dimethyl  benzene)


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			


106-43-4


			4-Chlorotoluene (p-Tolyl hloride)


			


y


			


1.13E-07


			


1.56E-06


			


1.65E-19


			


1.59E-19


			


1.18E-03


			


3.94E-06


			


2.76E-04


			


9.19E-07





			106-44-5


			p-Cresol (4-Methyl phenol)


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			106-46-7


			1,4-Dichlorobenzene


			N


			2.36E-02


			2.44E-10


			3.55E-08


			3.55E-13


			7.12E-08


			2.37E-10


			2.03E-08


			6.77E-ll





			106-47-8


			p-Chloroaniline


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			106-49-0


			p-Toluidine


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			106-51-4


			Quinone


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			106-88-7


			1,2-Epoxybutane


			N


			2.01E-02


			1.62E-04


			7.94E-07


			7.68E-07


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			


106-89-8


			'Epichlorohydrin  (1-chloro-2,3- epoxypropane)


			


y


			


1.13E-07


			


1.56E-06


			


1.65E-19


			


1.59E-19


			


1.18E-03


			


3.94E-06


			


2.76E-04


			


9.19E-07








 (
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d
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 (
-
 
10-
)


			


COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS


Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			Flue LV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			


106-93-4


			Ethylene dibromide


Dibromethane)


			


N


			


l.l4E-01


			


1.05E-09


			


7.98E-07


			


7.96E-12


			


O.OOE+OO


			


O.OOE+OO


			


1.46E-06


			


4.85E-09





			106-97-8


			iButane


			N


			2.36E-02


			2.36E-10


			5.59E-11


			5.58E-16


			O.OOE+OO


			O.OOE+OO


			6.57E-17


			6.57E-19





			106-99-0


			1,3-Butadiene


			N


			2.36E-02


			2.36E-10


			6.04E-10


			6.02E-15


			O.OOE+OO


			O.OOE+OO


			8.15E-14


			8.15E-16





			107-02-8


			!Acrolein


			N


			2.01E-02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			


107-05-1


			-Chloropropene (Allyl


!Vhloride)


			


N


			


2.36E-02


			


2.36E-05


			


6.18E-09


			


6.17E-09


			


9.50E-12


			


3.17E-14


			


8.15E-ll


			


5.15E-13





			


107-06-2


			1,2-Dichloroethane (Ethylene


!chloride)


			


N


			


3.27E-02


			


2.29E-05


			


8.99E-07


			


8.98E-07


			


O.OOE+OO


			


O.OOE+OO


			


5.44E-06


			


1.81E-08





			107-12-0


			Propionitrile


			N


			2.06E-02


			7.39E-06


			1.15E-06


			4.49E-07


			2.96E-04


			9.87E-07


			1.75E-05


			7.65E-08





			107-13-1


			Acrylonitrile


			N


			2.01E-02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			107-18-6


			2-Propene-1-ol


			N


			3.13E-02


			2.00E-04


			1.34E-05


			6.28E-06


			7.82E-03


			2.61E-05


			3.39E-04


			1.13E-06





			107-19-7


			Propargyl alcohol


			y


			l.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			107-21-1


			Ethylene glycol


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			107-31-3


			Formic acid, methyl ester


			N


			9.12E-02


			7.35E-04


			3.61E-06


			3.49E-06


			1.08E-03


			3.61E-06


			6.33E-05


			2.11E-07





			107-66-4


			Dibutylphosphate


			N


			1.95E-02


			2.26E-09


			1.52E-05


			1.42E-10


			9.27E-03


			3.09E-05


			3.95E-04


			1.32E-06





			107-87-9


			2-Pentanone


			N


			2.01E 02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			


107-98-2


			Propylene gylcol monomethyl


ther


			


y


			


6.74E-17


			


1.17E-05


			


3.30E-19


			


3.19E-19


			


8.86E-03


			


2.95E-05


			


2.07E-03


			


6.89E-06





			108-03-2


			1-Nitropropane


			N


			9.12E-02


			7.35E-09


			3.61E-06


			3.49E-ll


			1.08E-03


			3.61E-06


			6.33E-05


			2.11E-07





			108-05-4


			Vinyl acetate


			N


			1.12E-01


			6.85E-05


			7.98E-07


			5.31E-07


			O.OOE+OO


			O.OOE+OO


			1.46E-06


			4.85E-09





			


108-10-1


			llexone (4-Methyl-2-


pentanone or MIBK)


			


N


			


2.01E-02


			


1.62E-09


			


7.94E-07


			


7.68E-12


			


2.38E-04


			


7.93E-07


			


1.39E-05


			


4.64E-08





			108-20-3


			1Bis(isopropyl)ether


			N


			2.36E-02


			2.44E-10


			3.55E-08


			3.55E-13


			7.12E-08


			2.37E-10


			2.03E-08


			6.77E-ll





			108-38-3


			1m-Xylene (Dimethyl  benzene)


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			108-39-4


			-Cresol


			N


			3.S9E-02


			1.68E-10


			1.95E-06


			1.95E-ll


			O.OOE+OO


			O.OOE+OO


			1.73E-05


			5.76E-08





			


108-60-1


			IDichloroisopropyl ether (2,2'- pxybis(1-chloropropane))


			


y


			


6.74E-17


			


1.17E-05


			


3.30E-19


			


3.19E-19


			


8.86E-03


			


2.95E-05


			


2.07E-03


			


6.89E-06





			108-67-8


			1,3,5-Trimethyl benzene


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			


108-86-1


			iBromobenzene (Phenyl


I!Jromide)


			


y


			


l.l3E-07


			


1.56E-06


			


1.65E-19


			


1.59E-19


			


1.18E-03


			


3.94E-06


			


2.76E-04


			


9.19E-07














			


COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			FlueLV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			108-87-2


			etllylcyclohexane


			N


			2.36E-02


			2.36E-10


			1.37E-10


			1.36E-15


			O.OOE+OO


			O.OOE+OO


			9.61E-16


			3.20E-18





			108-88-3


			Toluene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			2.87E-12





			108-90-7


			hlorobenzene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			108-93-0


			yclohexanol


			N


			6.89E-03


			4.39E-05


			2.94E-06


			1.38E-06


			1.72E-03


			5.74E-06


			7.46E-05


			2.49E-07





			108-94-1


			Cyclohexanone


			N


			2.69E-02


			1.69E-05


			1.76E-06


			1.75E-06


			9.45E-05


			3.15E-07


			2.10E-05


			7.01E-08





			108-95-2


			!Phenol


			N


			1.07E-Ol


			3.29E-06


			9.71E-06


			9.10E-06


			5.89E-03


			3.86E-05


			8.17E-05


			2.72E-07





			109-66-0


			In-Pentane


			N


			2.36E-02


			2.36E-10


			5.59E-ll


			5.58E-16


			O.OOE+OO


			O.OOE+OO


			6.57E-17


			6.57E-19





			109-77-3


			IMalononitrile


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			109-86-4


			- ethoxyethanol


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			109-99-9


			[ etrahydrofuran


			N


			4.37E-02


			1.57E-05


			2.43E-06


			9.52E-07


			6.28E-04


			2.09E-06


			3.71E-05


			1.62E-07





			110-12-3


			- ethyl-2-hexanone


			N


			2.01E-02


			1.62E-04


			7.94E-07


			7.68E-07


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			110-43-0


			2-Heptanone


			N


			2.01E-02


			1.62E-04


			7.94E-07


			7.68E-07


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			110-54-3


			n-Hexane


			N


			2.36E-02


			2.36E-10


			3.23E-ll


			3.23E-16


			O.OOE+OO


			O.OOE+OO


			1.27E-17


			 1.27E-19


2.11E-07





			110-62-3


			n-Valeraldehyde


			N


			9.12E-02


			7.35E-04


			3.61E-06


			3.49E-06


			1.08E-03


			3.61E-06


			6.33E-05


			





			110-80-5


			2-Ethoxyethanol


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			11()-82-7


			Cyclohexane


			N


			2.36E-02


			2.36E-10


			3.81E-10


			3.80E-15


			O.OOE+OO


			O.OOE+OO


			2.06E-14


			2.06E-16





			110-83-8


			yclohexene


			N


			2.36E-02


			2.36E-10


			l.95E-09


			1.94E-14


			O.OOE+OO


			O.OOE+OO


			2.63E-12


			2.63E-14





			110-86-1


			;pyridine


			N


			1.22E-01


			7.69E-05


			8.00E-06


			7.94E-06


			4.30E-04


			1.43E-06


			9.56E-05


			3.19E-07





			


111-15-9


			thylene glycol monoethyl


Fther acetate


			


y


			


6.74E-17


			


1.17E-05


			


3.30E-19


			


3.19E-19


			


8.86E-03


			


2.95E-05


			


2.07E-03


			


6.89E-06





			111-44-4


			IBis(2-chloroetllyl) etller


			y


			6.12E-16


			1.17E-05


			1.93E-19


			1.82E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			111-65-9


			In-Octane


			N


			2.36E-02


			2.36E-10


			1.99E-ll


			1.98E-16


			O.OOE+OO


			O.OOE+OO


			2.96E-18


			9.86E-21





			


111-76-2


			!Ethylene glycol monobutyl ether


			


N


			


1.77E-Ol


			


7.62E-10


			


8.88E-06


			


8.86E-11


			


O.OOE+OO


			


O.OOE+OO


			


7.86E-05


			


2.62E-07





			111-84-2


			n-Nonane


			N


			2.36E-02


			2.36E-10


			1.99E-11


			1.98E-16


			O.OOE+OO


			O.OOE+OO


			2.96E-18


			9.86E-21





			111-91-1


			Bis(2-chloroethoxy)methane


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			1120-71-4


			1,3-Propane  sultone


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			


117-81-7


			Bis(2-ethylhexyl)phthalate


DEHP)


			


N


			


1.13E-Ol


			


1.22E-09


			


1.21E-05


			


5.80E-13


			


4.72E-03


			


5.35E-12


9.17E-12


			


2.36E-04


3.40E-04


			


2.97E-15





			117-84-0


			n-Dioctyl phthalate


			N


			3.15E-02


			3.92E-09


			1.34E-05


			6.29E-13


			8.09E-03


			


			


			4.28E-15
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COPC


			Emissions {g/s)





			


			Pretreatment


			LAW


			HLW





			CAS


Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			Flue LV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			118-74-1


			Hexachlorobenzene


			N


			2.21E-03


			2.29E-ll


			3.34E-09


			3.33E-14


			6.69E-09


			2.23E-ll


			1.91E-09


			6.36E-12





			


119-90-4


			3,3'-Dimethoxybenzidine ortho-dianisidine)


			


y


			


1.75E-15


			


5.87E-06


			


5.33E-19


			


1.30E-21


			


2.60E-Ol


			


1.48E-05


			


5.47E+OO


			


3.45E-06





			120-12-7


			Anthracene


			N


			7.52E-02


			8.30E-09


			6.32E-06


			6.04E-ll


			2.69E-03


			8.97E-06


			1.34E-04


			4.48E-07





			120-82-1


			1,2,4-Trichlorobenzene


			N


			3.27E-02


			2.29E-05


			8.99E-07


			8.98E-07


			O.OOE+OO


			O.OOE+OO


			5.44E-06


			1.81E-08





			120-83-2


			2,4-Dichlorophenol


			N


			3.13E-02


			2.00E-04


			1.34E-05


			6.28E-06


			7.82E-03


			2.61E-05


			3.39E-04


			1.13E-06





			121-14-2


			,4-Dinitrotoluene


			y


			1.75E-15


			5.87E-06


			5.33E-19


			1.30E-21


			2.60E-Ol


			1.48E-05


			5.47E+OO


			3.45E-06





			121-44-8


			ifriethylamine


			N


			2.01E-02


			1.62E-04


			7.94E-07


			7.68E-07


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			121-69-7


			IDimethylaniline


			N


			2.06E-02


			7.39E-06


			1.15E-06


			4.49E-07


			2.96E-04


			9.87E-07


			1.75E-05


			7.65E-08





			122-39-4


			,N-Diphenylamine


			N


			6.89E-03


			8.78E-05


			2.94E-06


			2.76E-06


			1.72E-03


			5.74E-06


			7.46E-05


			2.49E-07





			122-66-7


			1,2-Diphenylhydrazine


			y


			6.85E-06


			5.87E-06


			3.30E-19


			1.59E-19


			2.60E-Ol


			1.48E-05


			5.47E+OO


			3.44E-06





			123-19-3


			14-Heptanone


			N


			2.06E-02


			7.39E-06


			l.l5E-06


			4.49E-07


			2.96E-04


			9.87E-07


			1.75E-05


			7.65E-08





			123-33-1


			!Maleic hydrazide


			y


			1.75E-15


			5.87E-06


			5.33E-19


			1.30E-21


			2.60E-01


			1.48E-05


			5.47E+OO


			3.45E-06





			123-38-6


			n-Propionaldehyde


			N


			2.01E-02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			123-51-3


			3-Methyl-1-butanol


			N


			2.41E-02


			8.16E-06


			1.45E-06


			1.45E-06


			1.31E-07


			1.31E-09


			1.16E-05


			1.16E-07





			123-86-4


			Acetic acid n-butyl ester


			N


			1.12E-Ol


			6.85E-05


			7.98E-07


			5.31E-07


			O.OOE+OO


			O.OOE+OO


			1.46E-06


			4.85E-09





			123-91-1


			1,4-Dioxane


			N


			1.88E-02


			1.20E-04


			8.02E-06


			3.77E-06


			4.69E-03


			1.56E-05


			2.04E-04


			6.78E-07





			124-48-1


			Chlorodibromomethane


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			126-73-8


			Tributyl phosphate


			N


			2.02E-02


			1.17E-09


			1.52E-05


			3.55E-13


			9.53E-03


			5.40E-12


			3.94E-04


			2.48E-15





			


126-98-7


			-Methyl-2-propenenitrile


Methacrylonitrile)


			


N


			


2.46E-02


			


1.51E-05


			


1.76E-07


			


1.17E-07


			


O.OOE+OO


			


O.OOE+OO


			


3.20E-07


			


1.07E-09





			


127-18-4


			Perchloroethylene tetrachloroethylene)


			


N


			


2.36E-02


			


2.36E-10


			


3.35E-09


			


3.34E-14


			


O.OOE+OO


			


O.OOE+OO


			


1.29E-ll


			


4.30E-14





			127-19-5


			,N-Dimethylacetamide


			N


			4.28E-03


			4.97E-10


			3.34E-06


			3.13E-11


			2.04E-03


			6.80E-06


			8.70E-05


			2.90E-07





			


128-37-0


			6-Bis(tert-butyl)-4- jmethylphenol


			


N


			


3.15E-02


			


1.96E-09


			


1.34E-05


			


3.15E-13


			


8.09E-03


			


4.58E-12


			


3.40E-04


			


2.14E-15





			129-00-0


			tpyrene


			N


			4.10E-02


			2.57E-09


			1.19E-05


			2.81E-13


			6.90E-03


			3.91E-12


			2.95E-04


			1.86E-15





			131-11-3


			IDimethylphthalate


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			


131-89-5


			-Cyclohexyl-4,6-


!dinitrophenol


			


y


			


1.75E-15


			


5.87E-06


			


5.33E-19


			


1.30E-21


			


2.60E-Ol


			


1.48E-05


			


5.47E+OO


			


3.45E-06





			1321-64-8


			IJ:>entachloronaphthalene


			N


			5.29E-02


			1.70E-13


			2.74E-06


			2.25E-14


			8.67E-04


			3.58E-12


			3.59E-05


			8.87E-16








 (
Table
 
3
 
 
Estimate
d
 
Annual
 
 
Or_ganic
 
COPC
 
Emission
s
 
{Vitrificatio
n
 
 
Plant
)
)





 (
Emission
s
 
(
g/s
)
Pretreatment
LAW
HLW
CAS
Number
Pollutant
PIC
Flue
 
PT-S3
Flue
 
PT-S4
Flue
 
LV-S3
Flue
 
HV-S3
Unabated
Abated
Unabated
Abated
Unabated
Abated
Unabated
Abated
1321-65-9
richloronaphthalene
N
5.29E-02
1.70E-08
2.74E-06
2.25E-09
8.67E-04
3.58E-12
3.59E-05
8.87E-16
132-64-9
!Dibenzofuran
N
9.12E-02
7.35E-04
3.61E-06
3.49E-06
1.08E-03
3.61E-06
6.33E-05
2.11E-07
133-06-2
Ca
p
tan
y
1.75E-15
5.87E-06
5.33E-19
L30E-21
2.60E-Ol
1.48E-05
5.47E+OO
3.45E-06
1335-87-1
Hexachloronaphthalene
N
5.29E-02
1.70E-13
2.74E-06
2.25E-14
8.67E-04
3.58E-12
3.59E-05
8.87E-16
1335-88-2
Tetrachloronaphthalene
N
5.29E-02
1.70E-08
2.74E-06
2.25E-09
8.67E-04
3.58E-12
3.59E-05
8.87E-16
1336-36-3
Polychlorinate
d
 
biphenyls
PCBs
)
N
l.llE-02
9.70E-12
4.46E-08
LllE-15
9.18E-07
5.20E-16
5.73E-07
3.61E-18
135-98-8
!)
ec-Butylbenzene
y
1.13E-07
L56E-06
1.65E-19
1.59E-19
1.18E-03
3.94E-06
2.76E-04
9.19E-07
141-78-6
Acetic
 
aci
d
 
ethyl
 
este
r
 
(
Ethyl
 
acetate
)
N
9.12E-02
7.35E-09
3.61E-06
3.49E-11
1.08E-03
3.61E-06
6.33E-05
2.11E-07
141-79-7
-Methyl-3-penten-2-one
N
9.36E-02
3.36E-05
5.21E-06
2.04E-06
1.35E-03
4.49E-06
7.95E-05
3.48E-07
142-82-5
p.-Heptane
N
2.36E-02
2.36E-10
3.23E-11
3.23E-16
O.OOE+OO
O.OOE+OO
1.27E-17
1.27E-19
144-62-7
Oxalic
 
acid
N
1.80E-02
7.48E-11
9.23E-07
9.21£-12
O.OOE+OO
O.OOE+OO
8.30E-06
2.77E-08
145-73-3
!Endothall
y
1.75E-15
5.87E-06
5.33E-19
1.30E-21
2.60E-Ol
1.48E-05
5.47E+OO
3.45E-06
156-59-2
is-
1
,2-Dichloroethene
y
l.BE-07
L56E-06
1.65E-19
1.59E-19
1.18E-03
3.94E-06
2.76E-04
9.19E-07
156-60-5
[trans-
1
,2
-
Dichloroethylene
N
2.36E-02
2.36E-05
6.18E-09
6.17E-09
9.50E-12
3.17E-14
8.15E-ll
5.15E-13
1582-09-8
rrrifluralin
N
5.29E-02
L70E-13
2.74E-06
2.25E-14
8.67E-04
3.58E-12
3.59E-05
8.87E-16
1634-04-4
!Methyl
 
tert-butyl
 
ether
N
2.46E-02
1.51E-05
1.76E-07
l.l7E-07
O.OOE+OO
O.OOE+OO
3.20E-07
1.07E-09
1746-01-6
12,3,7,8-
t
r
etrachlorodibenzo
(
p
)
dioxin
TCDD
)
y
8.67E-17
3.67E-12
4.24E-19
L03E-21
1.63E-07
9.23E-12
3.42E-06
2.15E-12
1836-75-5
Nitrofen
N
1.13E-Ol
6.11E-10
1.21E-05
2.90E-13
4.72E-03
2.68E-12
2.36E-04
1.49E-15
189-55-9
Dibenzo
[
a,i]pyrene
N
7.44E-03
5.34E-14
1.16E-05
9.16E-14
7.43E-03
3.06E-11
2.24E-04
5.53E-15
189-64-0
Dibenzo
[
a,
h
]pyrene
N
7.44E-03
5.34E-14
1.16E-05
9.16E-14
7.43E-03
3.06E-11
2.24E-04
5.53E-15
191-24-2
Benzo
(
g,h,i
)
perylene
N
1.13E-Ol
6.11E-10
1.21E-05
2.90E-13
4.72E-03
2.68£-12
2.36£-04
1.49E-15
191-30-0
;Benzo
[
a,i]pyrene
N
7.44E-03
5.34E-14
l.l6E-05
9.16E-14
7.43E-03
3.06E-ll
2.24E-04
5.53E-15
192-65-4
Dibenzo
[
a,
e
]pyrene
N
7.44E-03
5.34E-14
1.16E-05
9.16E-14
7.43£-03
3.06£-11
2.24£-04
5.53£-15
192-97-2
Benzo
(
e
)
pyrene
y
6.80£-17
1.17£-06
3.32£-19
8.03£-22
5.21E-02
2.95£-06
1.09£+00
6.89E-07
193-39-5
ndeno
(
 
I
 
,2,3-cd
)
pyrene
N
1J3E-01
6.11E-10
1.21E-05
2.90£-13
4.72E-03
2.68E-12
2.36E-04
1.49E-15
19408-74-3
1,2,3,7,8,9-
y
L05E-16
6.10E-12
5.15E-19
1.24£-21
2.71£-07
1.54E-ll
5.69£-06
3.58E-12
)


COPC
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Estimate
d
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COPC
 
Emission
s
 
(
Vitrificatio
n
 
Plant
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COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS


Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			Flue LV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			


			Hexachlorodibenzo(p)dioxin


			


			


			


			


			


			


			


			


			





			205-82-3


			Benzo(j)fluoranthene


			N


			2.02E-02


			1.17E-09


			1.52E-05


			3.55E-13


			9.53E-03


			5.40E-12


			3.94E-04


			2.48E-15





			05-99-2


			Benzo(b)fluoranthene


			N


			1.13E-01


			6.11E-10


			1.21E-05


			2.90E-13


			4.72E-03


			2.68E-12


			2.36E-04


			1.49E-15





			06-44-0


			Fluoranthene


			N


			4.10E-02


			2.57E-09


			1.19E-05


			2.81E-13


			6.90E-03


			3.91E-12


			2.95E-04


			1.86E-15





			1207-08-9


			Benzo(k)fluoranthene


			N


			1.13E-01


			6.11E-10


			1.21E-05


			2.90E-13


			4.72E-03


			2.68E-12


			2.36E-04


			1.49E-15





			1208-96-8


			Acenaphthylene


			N


			9.12E-02


			7.35E-09


			3.61E-06


			3.49E-ll


			1.08E-03


			3.61E-06


			6.33E-05


			2.11E-07





			1218-01-9


			Chrysene


			N


			3.15E-02


			1.96E-09


			l.34E-05


			3.15E-13


			8.09E-03


			4.58E-12


			3.40E-04


			2.14E-15





			12234-13-1


			Pctachloronaphthalene


			N


			5.29E-02


			1.70E-13


			2.74E-06


			2.25E-14


			8.67E-04


			3.58E-12


			3.59E-05


			8.87E-16





			224-42-0


			!Dibenz[a,j]acridine


			N


			5.87E-03


			2.75E-16


			7.00E-06


			5.93E-14


			O.OOE+OO


			O.OOE+OO


			4.71E-05


			1.16E-15





			226-36-8


			!Dibenz[a,h]acridine


			N


			5.87E-03


			2.75E-16


			7.00E-06


			5.93E-14


			O.OOE+OO


			O.OOE+OO


			4.71E-05


			1.16E-15





			2385-85-5


			irex


			N


			6.36E-02


			1.92E-09


			3.10E-06


			2.63E-09


			O.OOE+OO


			O.OOE+OO


			1.40E-05


			3.46E-16





			23950-58-5


			IPronamide


			y


			2.45E-06


			1.17E-05


			1.93E-19


			1.82E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			


25013-15-4


			ethyl styrene (mixed


'somers)


			


y


			


1.13E-07


			


1.56E-06


			


1.65E-19


			


1.59E-19


			


l.lSE-03


			


3.94E-06


			


2.76E-04


			


9.19E-07





			2551-13-7


			rTrimethyl benzene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			26140-60-3


			Terphenyls


			N


			l.IOE-01


			4.90E-13


			4.09E-06


			1.02E-13


			O.OOE+OO


			O.OOE+OO


			2.48E-05


			1.56E-16





			7154-33-


			2 Trichlorofluoroethane


			N


			2.36E-02


			2.36E-10


			6.04E-10


			6.02E-15


			O.OOE+OO


			O.OOE+OO


			8.15E-14


			8.15E-16





			87-92-3


			Cyclopentane


			N


			2.36E-02


			2.36E-10


			3.81E-10


			3.80E-15


			O.OOE+OO


			O.OOE+OO


			2.06E-14


			2.06E-16





			09-00-2


			Aldrin


			N


			1.35E-03


			6.05E-15


			5.04E-08


			1.26E-15


			O.OOE+OO


			O.OOE+OO


			3.05E-07


			1.92E-18





			


31508-00-6


			2,3',4,4',5-Pentachlorobiphenyl


(PBC 118)


			


y


			


8.03E-06


			


7.00E-15


			


3.22E-ll


			


8.01E-19


			


6.62E-10


			


3.75E-19


			


4.14E-10


			


2.61E-21





			


319-84-6


			!Hexachlorocyclohexane


Lindane) Alpha BHC


			


N


			


1.37E-04


			


8.56E-12


			


3.98E-08


			


9.35E-16


			


2.30E-05


			


1.30E-14


			


9.83E-07


			


6.19E-18





			


19-85-7


			!Hexachlorocyclohexane


Lindane) Beta BHC


			


N


			


6.87E-04


			


2.59E-15


			


3.20E-08


			


7.59E-16


			


1.57E-05


			


8.92E-15


			


2.73E-07


			


1.72E-18





			319-86-8


			!Delta-BHC


			N


			3.78E-04


			2.04E-12


			4.03E-08


			9.66E-16


			1.57E-05


			8.92E-15


			7.87E-07


			4.96E-18





			


32598-13-3


			3,3',4,4'-Tetrachlorobiphenyl


TCB)


			


y


			


8.03E-06


			


7.00E-15


			


3.22E-ll


			


S.OIE-19


			


6.62E-10


			


3.75E-19


			


4.14E-10


			


2.61E-21





			


32598-14-4


			,3,3',4,4'-Pentachlorobiphenyl


PCB 105)


			


y


			


8.03E-06


			


7.00E-15


			


3.22E-ll


			


8.01E-19


			


6.62E-10


			


3.75E-19


			


4.14E-10


			


2.61E-21





			3268-87-9


			bctachlorodibenzo(p)dioxin


			y


			1.24E-16


			3.05E-11


			6.05E-19


			1.46E-21


			1.36E-06


			7.69E-ll


			2.85E-05


			1.79E-ll
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Table 3  Est1.mated Annua10rgam.c COPCEmiSSlOllS (V1'tril1lcafwn PIant)





COPC









Emissions (g/s)








Pretreatment	LAW 	HLW


CAS 	Pollutant	PIC 	Flue PT-S3 	Flue PT-S4 	Flue LV-S3 	Flue HV-S3


Number 	Unabated	Abated 	Unabated 	Abated 	Unabated	Abated 	Unabated	Abated


3,3',4,4',5,5'-


2774-16-6 Hexachlorobiphenyl	y 	8.03E-06 	7.00E-15 	3.22E-11 	8.01E-19 	6.62E-10 	3.75E-19 	4.14E-10 	2.61E-21


2,2',3,4,4',5,5'-


5065-29-3 Heptachlorobiphenyl	y 	8.03E-06 	7.00E-15 	3.22E-11 	8.01E-19 	6.62E-10 	3.75E-19 	4.14E-10 	2.61E-21


2,2',3,3',4,4',5-


5065-30-6 eptachlorobiphenyl	y 	8.03E-06 	7.00E-15 	3.22E-ll	8.01E-19 	6.62E-10 	3.75E-19 	4.14E-10 	2.61E-21


1,2,3,4,6,7,8-


35822-46-9 IHeptachlorodibenzo(p)dioxin	y 	1.15E-16 	1.22E-11 	5.60E-19 	1.35E-21 	5.43E-07 	3.08E-ll	1.14E-05 	7.19E-12


3697-24-3 	5-Methylchrysene	N 	3.15E-02 	1.96E-09 	1.34E-05 	3.15E-13 	8.09E-03 	4.58E-12 	3.40E-04 	2.14E-15


IA.mmonium


3825-26-1	tperfluorooctanoate 	N	5.29E-02 	1.70E-13 	2.74E-06 	2.25E-14 	8.67E-04 	3.58E-12 	3.59E-05 	8.87E-16


12,3,3',4,4',5- IHexachlorobiphenyl (PCB


p8380-08-4   157) 	y	8.03E-06 	7.00E-15 	3.22E-ll	8.01E-19 	6.62E-10 	3.75E-19 	4.14E-10 	2.61E-21


39001-02-0 Octachlorodibenzofuran	y 	1.20E-16 	2.44E-ll	5.85E-19 	1.42E-21 	1.09E-06 	6.15E-ll	2.28E-05 	1.44E-11


1,2,3,4,7,8-


9227-28-6 Hexachlorodibenzo(p)dioxin	y 	1.05E-16 	6.10E-12 	5.15E-19 	1.24E-21 	2.71E-07 	1.54E-ll	5.69E-06 	3.58E-12


2,3,3',4,4',5,5'-


9635-31-9 l{e}Jtachlorobiphenyl 	y	8.03E-06 	7.00E-15 	3.22E-ll	S.OIE-19 	6.62E-10 	3.75E-19 	4.14E-10 	2.61E-21


1,2,3,7,8-


0321-76-4 !Pentachlorodibenzo(p)dioxin	y 	1.05E-16 	6.10E-12 	5.15E-19 	1.24E-21 	2.71E-07 	1.54E-ll	5.69E-06 	3.58E-12


2-Butenaldehyde (2-Butenal or


170-30-3   rotonaldehyde)	N 	3.61E-02 	1.80E-05 	1.63E-06 	1.62E-06 	9.45E-05 	3.15E-07 	1.32E-05 	4.39E-08


141851-50-7    hlorocyclopentadiene	y 	1.13E-07 	1.56E-06 	1.65E-19 	1.59E-19 	1.18E-03 	3.94E-06 	2.76E-04 	9.19E-07


1460-19-5	yanogen	y 	1.13E-07 	1.56E-06 	1.65E-19 	1.59E-19 	1.18E-03 	3.94E-06 	2.76E-04 	9.19E-07


465-73-6 	lrsodrin	N	7.12E-04 	6.21E-13 	2.85E-09 	7.11E-17 	5.87E-08 	3.33E-17 	3.67E-08 	2.31E-19


50-00-0 	tFormaldehyde	N	1.08E-02 	3.49E-05 	2.86E-06 	2.73E-06 	1.30E-03 	8.50E-06 	6.30E-05 	4.00E-07


50-29-3 	14,4-DDT	N	2.73E-04 	1.71E-11 	7.96E-08 	1.87E-15 	4.60E-05 	2.61E-14 	1.97E-06 	1.24E-17


50-32-8 	IBenzo(a)pyrene 	N	2.65E-04 	1.55E-ll	1.91E-07 	4.46E-15 	1.20E-04 	6.78E-14 	4.94E-06 	3.11E-17


506-68-3 	yanogen bromide 	y	6.74E-17 	1.17£.-05 	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06


506-77-4 	Cyanogen chloride 	y 	l.BE-07	1.56E-06 	1.65E-19 	1.59E-19 	1.18E-03 	3.94E-06 	2.76E-04 	9.19E-07


510-15-6 	lc;hlorobenzilate 	y	1.75E-15 	5.87E-06 	5.33E-19 	1.30E-21 	2.60E-Ol 	1.48E-05 	5.47E+OO	3.45E-06








Table 3  Est1" mated Amma10rgam.c COPC EmiSSIOilS (V·1tn.f1icafIon PIant)


COPC 	Emissions (g/s)


Pretreatment	LAW 	HLW


CAS 	Pollutant	PIC 	Flue PT-S3 	Flue PT-S4 	Flue LV-S3 	Flue HV-S3


Number 	Unabated	Abated 	Unabated	Abated 	Unabated	Abated 	Unabated	Abated


2,3,7,8-


1207-31-9 Tetrachlorodibenzofuran	y 	8.24E-17 	3.05E-11 	4.03E-19 	9.74E-22 	1.36E-06 	7.69E-ll	2.85E-05 	l.79E-ll


51-28-5 	2,4-Dinitrophenol	y 	1.75E-15 	5.87E-06 	5.33E-19 	1.30E-21 	2.60E-Ol 	1.48E-05 	5.47E+OO	3.45E-06


51-79-6 	Ethyl Carbamate  (urethane) 	y	6.74E-17 	1.17E-05 	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06


,3',4,4',5,5'-


52663-72-6	exachlorobiphenyl	y 	8.03E-06 	7.00E-15 	3.22E-11 	8.01E-19 	6.62E-10 	3.75E-19 	4.14E-10 	2.61E-21


528-29-0 	-Dinitrobenzene	y 	l.75E-15	5.87E-06 	5.33E-19 	1.30E-21 	2.60E-01 	1.48E-05 	5.47E+OO	3.45E-06


532-27-4 	-Chloroacetophenone	y 	6.74E-17 	1.17E-05 	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06


14,6-Dinitro-o-cresol (4,6-


534-52-1 	IDinitro-2-methylphenol)	y 	5.38E-06 	5.87E-06 	3.30E-19 	1.59E-19 	2.60E-Ol 	1.48E-05 	5.47E+OO	3.45E-06


53-70-3 	jDibenzo(a,h)anthracene	N 	3.36E-05 	1.95E-12 	2.53E-08 	5.91E-16 	1.59E-05 	9.01E-15 	6.56E-07 	4.14E-18








 (
-
 
13-
)


5385-75-1	Dibenzo(a,e)fluoranthene	y 	6.80E-17 	1.17E-06 	3.32E-19 	8.03E-22 	5.21E-02


540-59-0 	1,2-Dichloroethylene	N 	2.36E-02 	2.36E-05 	1.48E-08 	1.48E-08 	O.OOE+OO



2.95E-06 	1.09E+OO O.OOE+OO	8.62E-10



6.89E-07


4.79E-12





40-73-8	1,2-Dimethylhydrazine	y 	1.13E-07 	1.56E-06 	1.65E-19 	1.59E-19 	1.18E-03 	3.94E-06 	2.76E-04 	9.19E-07


540-84-1 	2,2,4-TrimethyJpentane	N 	2.36E-02 	2.36E-10 	1.99E-ll	1.98E-16 	O.OOE+OO	O.OOE+OO 	2.96E-18 	9.86E-21


541-73-1 	1,3-Dichlorobenzene	N 	2.36E-02 	2.36E-05 	1.48E-08 	1.48E-08 	O.OOE+OO	O.OOE+OO 	8.62E-10 	4.79E-12


542-75-6 	1,3-Dichloropropene	y 	l.BE-07	1.56E-06 	1.65E-19 	1.59E-19 	1.18E-03 	3.94E-06 	2.76E-04 	9.19E-07


542-88-1 	!Dichloromethyl ether 	y	4.92E-16 	1.56E-06 	1.65E-19 	1.46E-19 	l.l&E-03	3.94E-06 	2.76E-04 	9.19E-07


1,2,3,4,7,8,9-


55673-89-7	eptachlorodibenzofuran	y 	1.05E-16 	6.10E-12 	5.15E-19 	1.24E-21 	2.71E-07 	1.54E-11 	5.69E-06 	3.58E-12


56-23-5 	K:;arbon tetrachloride	N 	2.36E-02 	2.36E-10 	1.95E-09 	1.94E-14 	O.OOE+OO	O.OOE+OO 	2.63E-12 	2.63E-14


563-80-4 	-Methyl-2-butanone	N 	2.01E-02 	l.62E-09	7.94E-07 	7.68E-12 	2.38E-04 	7.93E-07 	1.39E-05 	4.64E-08


56-49-5 	-Methylcholanthrene	N 	6.33E-02 	1.98E-14 	6.86E-ll	5.80E-19 	O.OOE+OO	O.OOE+OO 	7.63E-18 	1.88E-28


56-55-3 	enzo(a)anthracene	N 	4.10E-02 	2.57E-09 	1.19E-05 	2.81E-13 	6.90E-03 	3.91E-12 	2.95E-04 	1.86E-15


,3,4,7,8-


57117-31-4 IPentachlorodibenzofuran	y 	1.24E-16 	3.05E-11 	6.05E-19 	1.46E-21 	1.36E-06 	7.69E-ll	2.85E-05 	1.79E-ll


1,2,3,7,8-


57117-41-6   Pent;1chlorodibenzofuran 	y	1.24E-16 	3.05E-11 	6.05E-19 	1.46E-21 	1.36E-06 	7.69E-ll	2.85E-05 	1.79E-ll


1,2,3,6,7,8-





57117-44-9   Hexachlorodibenzofuran	y 	l.OlE-16	4.89E-12 	4.93E-19 	1.19E-21 	2.17E-07


57-14-7 	1,1-Dimethylhydrazine	N 	l.lOE-01	3.71E-05 	6.61E-06 	6.60E-06 	5.94E-07



1.23E-ll	4.56E-06 	2.87E-12


5.94E-09 	5.27E-05 	5.27E-07





 (
COPC
Emission
s
(
 
 
/s
)
Pretreatment
LAW
HLW
CAS
Number
Pollutant
PIC
Flue
 
PT-S3
Flue
 
PT-S4
Flue
 
LV-S3
Flue
 
HV-S3
Unabated
Abated
Unabated
Abated
Unabated
Abated
Unabated
Abated
57-24-9
trychnine
y
1.75E-15
5.87E-06
5.33E-19
1.30E-21
2.60E-Ol
1.48E-05
5.47E+OO
3.45E-06
57465-28-8
,3',4,4',5-Pentachlorobiphen
l
   
 
y
8.03E-06
7.00E-15
3.22E-ll
8.01E-19
6.62E-10
3.75E-19
4.14E-10
2.61E-21
;
,
7
653-85-7
1
,2,3,6
,
7,8-
 
IHexachlorodibenzo
(
p
)
dioxin
y
1.05E-16
6.10E-12
5.15E-19
1.24E-21
2.71E-07
1.54E-11
5.69E-06
3.58E-12
57-74-9
hlordane
y
l.lOE-01
5.87E-06
6.61E-06
1.30E-21
2.60E-Ol
1.48E-05
5.47E+OO
3.45E-06
584-84-9
12,4-Toluene
 
diisocyante
y
6.74E-17
1.17E-05
3.30E-19
3.19E-19
8.86E-03
2.95E-05
2.07E-03
6.89E-06
58-89-9
gamma-BHC
 
(
Lindane
)
N
1.05E-04
6.53E-12
4.47E-08
1.05E-15
2.70E-05
1.53E-14
l.BE-06
7.13E-18
58-90-2
2,3,4,6-Tetrachlorophenol
N
9.27E-02
1.21E-04
9.22E-06
9.07E-06
1.29E-03
4.29E-06
1.65E-04
5.49E-07
591-78-6
2-Hexanone
N
2.01E-02
1.62E-09
7.94E-07
7.68E-12
2.38E-04
7.93E-07
1.39E-05
4.64E-08
593-60-2
Bromoethene
y
l.13E-07
1.56E-06
1.65E-19
1.59E-19
1.18E-03
3.94E-06
2.76E-04
9.19E-07
59-50-7
4-Chloro-3-methylphenol
N
3.15E-02
3.92E-09
1.34E-05
6.29E-13
8.09E-03
9.17E-12
3.40E-04
4.28E-15
9-89-2
N-Nitrosomorpholine
N
1.96E-02
2.28E-04
1.52E-05
1.42E-05
9.25E-03
3.08E-05
3.95E-04
1.32E-06
60
60
-11-7
Dimethyl
 
aminoazobenzene
y
1.75E-15
5.87E-06
5.33E-19
1.30E-21
2.60E-Ol
1.48E-05
5.47E+OO
3.45E-06
2-87-9
5
-
N
itroacenaphthene
N
1.77E-Ol
7.62E-10
8.88E-06
8.86E-11
O.OOE+OO
O.OOE+OO
7.86E-05
2.62E-07
60-29-7
Ethyl
 
ether
N
1.49E-Ol
1.04E-04
4.09E-06
4.08E-06
O.OOE+OO
O.OOE+OO
2.47E-05
8.25E-08
603-34-9
Triphenylamine
N
3.15E-02
1.96E-09
1.34E-05
3.15E-13
8.09E-03
4.58E-12
3.40E-04
2.14E-15
60-34-4
)
\1ethylhydrazine
N
6.89E-03
4.39E-05
2.94E-06
1.38E-06
1.72E-03
5.74E-06
7.46E-05
2.49E-07
60-35-5
!Acetamide
N
4.28E-03
4.97E-10
3.34E-06
3.13E-11
2.04E-03
6.80E-06
8.70E-05
2.90E-07
60-57-1
Dieldrin
N
2.73E-04
1.71E-11
7.96E-08
1.87E-15
4.60E-05
2.61E-14
1.97E-06
1.24E-17
606-20-2
12,6-Dinitrotoluene
y
4.91E-17
1.17E-05
2.40E-19
2.32E-19
8.86E-03
2.95E-05
2.07E-03
6.89E-06
60851-34-5
2,3,4,6
,
7,8-
 
IHexachlorodibenzofuran
y
l.OlE-16
5.51E-12
4.93E-19
1.19E-21
2.45E-07
1.39E-11
5.14E-06
3.24E-12
608-93-5
IPentachlorobenzene
y
6.74E-17
1.17E-05
3.30E-19
3.19E-19
8.86E-03
2.95E-05
2.07E-03
6.89E-06
61626-71-9
IDichloropentadiene
y
3.69E-17
1.56E-06
1.80E-19
1.74E-19
3.94E-04
3.94E-06
9.19E-05
9.19E-07
621-64-7
IDi-n-Propylnitrosamine
 
 
(N-
 
INitroso-di-n-propylamine
)
N
3.13E-02
2.00E-04
1.34E-05
6.28E-06
7.82E-03
2.61E-05
3.39E-04
1.13E-06
624-83-9
Methyl
 
isocyanate
N
3.27E-02
2.29E-05
8.99E-07
8.98E-07
O.OOE+OO
O.OOE+OO
5.44E-06
1.81E-08
62-50-0
Ethyl
 
methanesulfonate
y
6.74E-17
1.17E-05
3.30E-19
3.19E-19
8.86E-03
2.95E-05
2.07E-03
6.89E-06
62-53-3
Aniline
y
6.74E-17
1.17E-05
3.30E-19
3.19E-19
8.86E-03
2.95E-05
2.07E-03
6.89E-06
627-13-4
!Nitric
 
acid
,
 
propy
l
 
ester
N
1.49E-Ol
1.04E-04
4.09E-06
4.08E-06
O.OOE+OO
O.OOE+OO
2.47E-05
8.25E-08
)




















y


 (
Table
 
3
 
 
Estimate
d
 
Annual
 
 
Organic
 
COPC
 
Emission
s
 
(
Vitrificatio
n
 
Plant
)
)





			


COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS


Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			FlueLV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			


62-75-9


			Nitroso-N,N-dimethylamine


Dimethylnitrosamine)


			


N


			


3.30E-Ol


			


1.42E-09


			


1.66E-05


			


1.65E-10


			


O.OOE+OO


			


O.OOE+OO


			


1.47E-04


			


4.89E-07





			630-20-6


			1,1,1,2-Tetrachloroethane


			N


			2.36E-02


			2.44E-10


			3.55E-08


			3.55E-13


			7.12E-08


			2.37E-10


			2.03E-08


			6.77E-ll





			64-17-5


			!Ethyl alcohol


			N


			6.89E-03


			4.39E-05


			2.94E-06


			1.38E-06


			1.72E-03


			5.74E-06


			7.46E-05


			2.49E-07





			64-18-6


			!Formic acid


			N


			1.32E-Ol


			4.92E-05


			1.99E-05


			5.51E-10


			1.19E-02


			5.45E-06


			6.94E-04


			5.91E-07





			64-19-7


			!Acetic acid


			N


			1.96E-02


			2.28E-04


			1.52E-05


			1.42E-05


			9.25E-03


			3.08E-05


			3.95E-04


			1.32E-06





			65510-44-3


			2',3,4,4',5-Pentachlorobiphenyl


			y


			8.03E-06


			7.00E-15


			3.22E-ll


			8.01E-19


			6.62E-10


			3.75E-19


			4.14E-10


			2.61E-21





			5-85-0


			Benzoic acid


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			67-56-1


			Methyl alcohol (Methanol)_


			N


			6.89E-03


			4.39E-05


			2.94E-06


			1.38E-06


			1.72E-03


			5.74E-06


			7.46E-05


			2.49E-07





			


67562-39-4


			1,2,3,4,6,7,8- Heptachlorodibenzofuran


			


y


			


1.05E-16


			


6.10E-12


			


5.15E-19


			


1.24E-21


			


2.71E-07


			


1.54E-ll


			


5.69E-06


			


3.58E-12





			


67-63-0


			2-Propyl alcohol (Isopropanol; Propan-2-01)


			


N


			


2.69E-02


			


1.69E-05


			


1.76E-06


			


1.75E-06


			


9.45E-05


			


3.15E-07


			


2.10E-05


			


7.01E-08





			67-64-1


			2-Propanone (Acetone)


			N


			1.12E-Ol


			4.03E-05


			6.25E-06


			2.45E-06


			1.61E-03


			5.38E-06


			9.55E-05


			4.17E-07





			67-66-3


			hloroform


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			67-72-1


			llexachloroethane


			N


			1.07E-01


			1.07E-04


			6.73E-08


			6.71E-08


			O.OOE+OO


			O.OOE+OO


			3.92E-09


			2.18E-ll





			684-16-2


			tHexafluoroacetone


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			


69782-90-7


			,3,3',4,4',5'-


tHexachlorobiphenyl


			


y


			


8.03E-06


			


7.00E-15


			


3.22E-ll


			


S.OIE-19


			


6.62E-10


			


3.75E-19


			


4.14E-10


			


2.61E-21





			70-30-4


			!Hexachlorophene


			y


			1.75E-15


			5.87E-06


			5.33E-19


			1.30E-21


			2.60E-Ol


			1.48E-05


			5.47E+OO


			3.45E-06





			70362-50-4


			3,4,4',5-Tetrachlorobiphenyl


			y


			8.03E-06


			7.00E-15


			3.22E-11


			S.OlE-19


			6.62E-10


			3.75E-19


			4.14E-10


			2.61E-21





			


70648-26-9


			1,2,3,4,7,8- tHexachlorodibenzofuran


			


y


			


l.OIE-16


			


5.51E-12


			


4.93E-19


			


1.19E-21


			


2.45E-07


			


1.39E-ll


			


5.14E-06


			


3.24E-12





			71-23-8


			n-Propyl alcohol


			N


			2.69E-02


			1.69E-05


			1.76E-06


			1.75E-06


			9.45E-05


			3.15E-07


			2.10E-05


			7.01E-08





			71-36-3


			n-Butyl alcohol


			N


			2.69E-02


			1.69E-05


			1.76E-06


			1.75E-06


			9.45E-05


			3.15E-07


			2.10E-05


			7.01E-08





			71-43-2


			Benzene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			8.62E-12





			


71-55-6


			Methyl chloroform  (1,1,1- Trichloroethane)


			


N


			


2.36E-02


			


2.36E-10


			


3.35E-09


			


3.34E-14


			


O.OOE+OO


			


O.OOE+OO


			


1.29E-11


			


4.30E-14





			72-20-8


			Endrin


			N


			2.10E-04


			1.31E-ll


			8.94E-08


			2.10E-15


			5.39E-05


			3.06E-14


			2.26E-06


			1.43E-17





			72-43-5


			,Methoxychlor


			N


			6.73E-04


			3.90E-11


			5.06E-07


			l.lSE-14


			3.18E-04


			1.80E-13


			1.31E-05


			8.27E-17





			72-54-8


			4,4-DDD


			N


			2.10E-04


			1.31E-ll


			8.94E-08


			2.10E-15


			5.39E-05


			3.06E-14


			2.26E-06


			1.43E-17
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COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			Flue LV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			72-55-9


			,4-DDE


			N


			7.30E-04


			3.27E-15


			2.73E-08


			6.80E-16


			O.OOE+OO


			O.OOE+OO


			1.65E-07


			1.04E-18





			


72918-21-9


			1,2,3,7,8,9- lfiexachlorodibenzofuran


			


y


			


1.05E-16


			


6.10E-12


			


5.15E-19


			


1.24E-21


			


2.71E-07


			


1.54E-ll


			


5.69E-06


			


3.58E-12





			74472-37-0


			12,3,4,4',5-Pentachlorobiphenyl


			y


			8.03£-06


			?.OOE-15


			3.22£-11


			8.0IE-19


			6.62£-10


			3.75£-19


			4.14E-10


			2.61E-21





			


74-83-9


			!Bromomethane (Methyl bromide)


			


N


			


2.36E-02


			


2.36E-05


			


1.48E-08


			


1.48E-08


			


O.OOE+OO


			


O.OOE+OO


			


8.62E-10


			


4.79E-12





			


74-87-3


			...-hloromethane (Methyl chloride)


			


N


			


2.36£-02


			


2.36E-05


			


6.18E-09


			


6.17£-09


			


9.50E-12


			


3.17E-14


			


8.15E-ll


			


5.15E-13





			74-88-4


			odomethane (Methyl iodide)


			y


			l.13E-07


			1.56E-06


			1.65£-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			74-95-3


			Methylene bromide


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			74-97-5


			Bromochloromethane


			N


			3.27E-02


			2.29E-05


			8.99E-07


			8.98E-07


			O.OOE+OO


			O.OOE+OO


			5.44E-06


			1.81E-08





			74-99-7


			'Nfethylacetylene


			N


			1.07E-Ol


			1.07E-04


			2.81E-08


			2.81E-08


			4.32E-11


			1.44E-13


			3.70E-10


			2.34E-12





			175-00-3


			k::hloroethane


			N


			2.36E-02


			2.36E-05


			6.18E-09


			6.17E-09


			9.50E-12


			3.17E-14


			8.15E-ll


			5.15E-13





			


175-01-4


			!Vinyl chloride (1- thloroethene)


			


N


			


1.07E-Ol


			


1.07E-09


			


8.85£-09


			


8.83E-14


			


O.OOE+OO


			


O.OOE+OO


			


1.20E-ll


			


1.20E-13





			75-05-8


			V\cetonitrile


			N


			3.51£-02


			2.10E-05


			1.32£-06


			1.28E-06


			4.22E-04


			1.41£-06


			7.74E-06


			7.74E-08





			75-07-0


			V\cetaldehyde


			N


			9.36E-02


			3.36E-05


			5.21E-06


			2.04E-06


			1.35E-03


			4.49£-06


			7.95E-05


			3.48£-07





			


75-09-2


			IDichloromethane (Methylene


!chloride)


			


N


			


2.36E-02


			


2.36E-05


			


1.48£-08


			


1.48E-08


			


O.OOE+OO


			


O.OOE+OO


			


8.62E-10


			


4.79E-12





			75-12-7


			Formamide


			N


			1.06E-Ol


			1.49E-ll


			9.23E-06


			9.21E-ll


			O.OOE+OO


			O.OOE+OO


			8.30E-05


			2.77E-07





			75-15-0


			"arbon disulfide


			N


			2.36E-02


			2.36E-05


			6.18E-09


			6.17E-09


			9.50E-12


			3.17E-14


			8.15E-ll


			5.15E-13





			75-21-8


			Ethylene oxide  (Oxirane)


			N


			2.01E-02


			1.62E-04


			7.94E-07


			7.68E-07


			2.38E-04


			7.93£-07


			1.39E-05


			4.64E-08





			175-25-2


			Bromoform


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			75-27-4


			Bromodichloromethane


			N


			2.36E-02


			2.44E-10


			3.55E-08


			3.55E-13


			7.12E-08


			2.37E-10


			2.03E-08


			6.77E-l


			l


07





			75-29-6


			2-Chloropropane


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-


			





			75-34-3


			1,1-Dichloroethane


			N


			2.36£-02


			2.36£-05


			1.48£-08


			1.48£-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			


75-35-4


			1,1-Dichloroethene


Vinylidene chloride)


			


N


			


2.36E-02


			


2.36£-10


			


1.95E-09


			


1.94E-14


			


O.OOE+OO


			


O.OOE+OO


			


2.63£-12


			


2.63£-14





			75-43-4


			IDichlorofluoromethane


			N


			2.36£-02


			2.36E-05


			6.18£-09


			6.17£-09


			9.50£-12


			3.17E-14


			8.15£-11


			5.15E-13





			75-44-5


			Phosgene


			y


			1.13£-07


			1.56£-06


			1.65£-19


			1.59£-19 	1.18E-03


			3.94E-06


			2.76E-04


			9.19£-07





			75-45-6


			iehlorodifluoromethane


			N


			2.36£-02


			2.36£-10


			1.95£-09


			1.94£-14


			O.OOE+OO


			O.OOE+OO


			2.63E-12


			2.63E-14











 (
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			Flue PT-S4


			Flue LV-S3


			Flue HV-S3





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			75-50-3


			Trimethylamine


			N


			2.01E-02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			75-52-5


			lNitromethane


			N


			9.36E-02


			3.36E-05


			5.21E-06


			2.04E-06


			1.35E-03


			4.49E-06


			7.95E-05


			3.48E-07





			75-55-8


			-Methylaziridine


			N


			1.22E-Ol


			7.69E-05


			8.00E-06


			7.94E-06


			4.30E-04


			1.43E-06


			9.56E-05


			3.19E-07





			75-61-6


			IDifluorodibromomethane


			N


			2.36E-02


			2.36E-10


			1.95E-09


			1.94E-14


			O.OOE+OO


			O.OOE+OO


			2.63E-12


			2.63E-14





			75-63-8


			[rifluorobromomethane


			N


			2.36E-02


			2.36E-10


			1.37E-10


			1.36E-15


			O.OOE+OO


			O.OOE+OO


			9.61E-16


			3.20E-18





			75-65-0


			12-Methyl-2-propanol


			N


			2.69E-02


			1.69E-05


			1.76E-06


			1.75E-06


			9.45E-05


			3.15E-07


			2.10E-05


			7.01E-08





			!75-69-4


			lf_richlorofluoromethane


			N


			2.36E-02


			2.36E-10


			6.04E-10


			6.02E-15


			O.OOE+OO


			O.OOE+OO


			8.15E-14


			8.15E-16





			75-71-8


			Dichlorodifluoromethane


			N


			2.36E-02


			2.36E-10


			1.37E-10


			1.36E-15


			O.OOE+OO


			O.OOE+OO


			9.61E-16


			3.20E-18





			75-99-0


			2,2-Dichloropropionic acid


			N


			1.96E-02


			2.28E-04


			1.52E-05


			1.42E-05


			9.25E-03


			3.08E-05


			3.95E-04


			1.32E-06





			76-01-7


			Pentachloroethane


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			76-03-9


			Trichloroacetic acid


			N


			4.28E-03


			4.97E-10


			3.34E-06


			3.13E-ll


			2.04E-03


			6.80E-06


			8.70E-05


			2.90E-07





			


t76-11-9


			1,1,1,2-Tetrachloro-2,2- difluoroethane


			


N


			


1.07E-01


			


1.07E-09


			


1.73E-09


			


1.73E-14


			


O.OOE+OO


			


O.OOE+OO


			


9.36E-14


			


9.36E-16





			


76-12-0


			1,1,2,2-Tetrachloro-1,2-


ifluoroethane


			


N


			


1.07E-Ol


			


1.07E-09


			


2.74E-09


			


2.74E-14


			


O.OOE+OO


			


O.OOE+OO


			


3.71E-13


			


3.71E-15





			


76-13-1


			1,2,2-Trichloro-1,1,2- ifluoroethane (Freon 113)


			


N


			


2.36E-02


			


2.36E-10


			


1.37E-10


			


1.36E-15


			


O.OOE+OO


			


O.OOE+OO


			


9.61E-16


			


3.20E-18





			


76-14-2


			1,2-Dichloro-1,1,2,2- etrafluoroethane


			


N


			


2.36E-02


			


2.36E-10


			


1.99E-ll


			


1.98E-16


			


O.OOE+OO


			


O.OOE+OO


			


2.96E-18


			


9.86E-21





			76-15-3


			k:;hloropentafluoroethane


			N


			2.36E-02


			2.36E-10


			l.lOE-11


			l.lOE-16


			O.OOE+OO


			O.OOE+OO


			5.03E-19


			5.03E-21





			764-41-0


			1,4-Dichloro-2-butene


			y


			3.37E-17


			1.56E-06


			1.65E-19


			1.59E-19


			3.94E-04


			3.94E-06


			9.19E-05


			9.19E-07





			J'6-44-8


			!Heptachlor


			N


			2.35E-03


			2.17E-06


			1.73E-08


			l.73E-08


			O.OOE+OO


			O.OOE+OO


			3.15E-08


			1.05E-10





			765-34-4


			k:Jlycidylaldehyde


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			77-47-4


			Hexachlorocyclopentadiene


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			t?7-78-1


			Dimethyl sulfate


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			


!78-83-1


			2-Methylpropyl alcohol


Isobutyl alcohol)


			


N


			


1.22E-Ol


			


7.69E-05


			


8.00E-06


			


7.94E-06


			


4.30E-04


			


1.43E-06


			


9.56E-05


			


3.19E-07





			78-87-5


			1,2-Dichloropropane


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			


78-92-2


			1-Methylpropyl alcohol (2- Butanol)


			


N


			


2,69E-02


			


1.69E-05


			


1.76E-06


			


1.75E-06


			


9.45E-05


			


3.15E-07


			


2.10E-05


			


7.01E-08





			78-93-3


			Methyl ethyl ketone (MEK, 2-


			N


			2.06E-02


			7.39E-06


			1.15E-06


			4.49E-07


			2.96E-04


			9.87E-07


			1.75E-05


			7.65E-08











COPC 	Emissions (g/s)


Pretreatment	LAW 	HLW


CAS 	Pollutant	PIC 	Flue PT-S3 	Flue PT-S4 	Flue LV-S3 	Flue HV-S3


Number 	Unabated 	Abated	Unabated 	Abated	Unabated 	Abated	Unabated 	Abated


Butanone)


79-00-5 	1,1,2-Trichloroethane 	N 	3.27E-02 	2.29E-05 	8.99E-07 	8.98E-07 	O.OOE+OO 	O.OOE+OO	5.44E-06 	1.81E-08
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9-01-6


79-09-4


9-10-7


79-20-9



Trichloroethylene	N 	2.36E-02 	2.36E-05 	6.11E-09 	6.09E-09 	9.50E-12 	3.17E-14 	7.30E-11 	7.30E-13


Propionic acid 	N 	4.93E-02 	1.59E-04 	1.30E-05 	1.24E-05 	5.89E-03 	3.86E-05 	2.87E-04 	1.82E-06


2-Propenoic  acid 	N 	4.93E-02 	1.59E-04 	1.30E-05 	1.24E-05 	5.89E-03 	3.86E-05 	2.87E-04 	1.82E-06


Methyl acetate 	N 	9.12E-02 	7.35E-09 	3.61E-06 	3.49E-ll 	l.08E-03	3.61E-06 	6.33E-05 	2.11E-07





79-34-5 	1,1,2,2-Tetrachloroethane 	N 	2.46E-02 	1.51E-05 	1.76E-07 	1.17E-07 	O.OOE+OO	O.OOE+OO	3.20E-07 	1.07E-09





8001-35-2


80-62-6



rroxaphene 	N 	2.40E-04 	3.06E-ll	1.03E-07 	9.63E-13 	6.00E-05 	2.00E-07 	2.60E-06 	8.67E-09


Nethyl methacrylate	y 	l.l3E-07	1.56E-06 	1.65E-19 	1.59E-19 	1.18E-03 	3.94E-06 	2.76E-04 	9.19E-07


IHexamethylene-1,5-





822-06-0 	iisocyanate	y 	6.74E-17 	1.17E-05 	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06





823-40-5



lroluene-2,6-diamine	y 	6.74E-17 	l.l7E-05	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06


IPentachloronitrobenzene





82-68-8 	PCBN or quintobenzene) 	N 	9.36E-02 	3.36E-05 	5.21E-06 	2.04E-06 	1.35E-03 	4.49E-06 	7.95E-05 	3.48E-07


83-32-9 	Acenaphthene 	N 	9.12E-02 	7.35E-04 	3.61E-06 	3.49E-06 	1.08E-03 	3.61E-06 	6.33E-05 	2.11E-07


84-66-2 	Diethyl phthalate 	N 	2.07E-02 	2.44E-04 	1.50E-05 	1.41E-05 	9.12E-03 	3.04E-05 	3.90E-04 	1.30E-06


84-74-2 	Dibutyl_phthalate 	N 	2.38E-02 	1.42E-09 	1.46E-05 	3.42E-13 	9.07E-03 	5.14E-12 	3.77E-04 	2.37E-15


85-01-8 	Phenanthrene	N 	9.36E-02 	3.36E-05 	5.21E-06 	2.04E-06 	1.35E-03 	4.49E-06 	7.95E-05 	3.48E-07


85-44-9 	Phthalic anhydride 	y	6.74E-17 	1.17E-05 	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06


85-68-7 	Butylbenzyl  phthalate 	N 	2.38E-02 	1.42E-09 	1.46E-05 	3.42E-13 	9.07E-03 	5.14E-12 	3.77E-04 	2.37E-15


86-73-7 	iFluorene	N 	5.29E-02 	1.70E-13 	2.74E-06 	2.25E-14 	8.67E-04 	3.58E-12 	3.59E-05 	8.87E-16


87-61-6 	1,2,3-Trichlorobenzene	y 	5.29E-02 	1.56E-06 	2.74E-06 	1.59E-19 	2.05E-03 	3.94E-06 	3.12E-04 	9.19E-07


87-68-3 	!Hexachlorobutadiene	N 	2.36E-02 	2.36E-05 	6.26E-09 	6.25E-09 	1.90E-ll	6.33E-14 	9.00E-11 	3.00E-13


87-86-5 	!Pentachlorophenol 	N 	1.96E-02 	2.28E-04 	1.52E-05 	1.42E-05 	9.25E-03 	3.08E-05 	3.95E-04 	1.32E-06


88-06-2 	,4,6-Trichlorophenol	N 	3.13E-02 	2.00E-04 	1.34E-05 	6.28E-06 	7.82E-03 	2.61E-05 	3.39E-04 	1.13E-06


88-72-2 	-Nitrotoluene	N 	2.41E-02 	8.16E-06 	1.45E-06 	1.45E-06 	1.31E-07 	1.31E-09 	1.16E-05 	1.16E-07


88-74-4 	k:J-Nitroaniline (2-Nitroaniline)	y 	6.74E-17 	1.17E-05 	3.30E-19 	3.19E-19 	8.86E-03 	2.95E-05 	2.07E-03 	6.89E-06


88-75-5 	-Nitrophenol	N 	l.IOE-01	3.71E-05 	6.61E-06 	6.60E-06 	5.94E-07 	5.94E-09 	5.27E-05 	5.27E-07


-sec-Butyl-4,6-dinitrophenol


88-85-7 	Dinoseb) 	N 	2.02E-02 	2.29E-04 	1.49E-05 	1.40E-05 	8.55E-03 	8.55E-05 	3.88E-04 	3.88E-06
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			Unabated
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			Unabated
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			Unabated


			Abated





			88-89-1


			Picric acid


			N


			1.94E-02


			2.26E-09


			1.52E-05


			1.42E-10


			9.27E-03


			3.09E-05


			3.95E-04


			1.32E-06





			190-04-0


			b-Anisidine


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			191-20-3


			!Naphthalene


			N


			3.80E-03


			3.52E-06


			2.66E-08


			2.65E-08


			O.OOE+OO


			O.OOE+OO


			4.85E-08


			1.62E-10





			91-22-5


			Quinoline


			N


			1.77E-Ol


			7.62E-l0


			8.88E-06


			8.86E-ll


			O.OOE+OO


			O.OOE+OO


			7.86E-05


			2.62E-07





			91-57-6


			12-Methylnaphthalene


			y


			1.77E-01


			2.58E-06


			8.88E-06


			1.59E-19


			1.77E-03


			5.91E-06


			4.92E-04


			1.38E-06





			91-58-7


			-Chloronapthalene


			N


			1.12E-Ol


			6.85E-05


			7.98E-07


			5.31E-07


			O.OOE+OO


			O.OOE+OO


			1.46E-06


			4.85E-09





			91-94-1


			3,3'-Dichlorobenzidine


			y


			1.75E-15


			5.87E-06


			5.33E-19


			1.30E-21


			2.60E-01


			1.48E-05


			5.47E+OO


			3.45E-06





			924-16-3


			N-Nitrosodi-n-butylarnine


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			92-52-4


			1,1'-Biphenyl


			N


			1.12E-Ol


			6.85E-05


			7.98E-07


			5.31E-07


			O.OOE+OO


			O.OOE+OO


			1.46E-06


			4.85E-09





			92-93-3


			1::-Nitrobiphenyl


			N


			3.13E-02


			2.00E-04


			1.34E-05


			6.28E-06


			7.82E-03


			2.61E-05


			3.39E-04


			1.13E-06





			193-72-1


			·     Silvex (2,4,5-TP)


			N


			7.44E-03


			5.34E-14


			1.16E-05


			9.16E-14


			7.43E-03


			3.06E-ll


			2.24E-04


			5.53E-15





			193-76-5


			2,4,5-T


			N


			7.44E-03


			5.34E-14


			1.16E-05


			9.16E-14


			7.43E-03


			3.06E-11


			2.24E-04


			5.53E-15





			194-59-7


			Safrole


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			


194-75-7


			!2,4-D and esters    (160C


typed)


			


N


			


7.52E-03


			


5.39E-09


			


1.16E-05


			


·    9.15E-09


			


7.41E-03


			


3.06E-ll


			


2.24E-04


			


5.53E-15





			95-13-6


			dene


			N


			· 1.07E-01


			l.llE-09


			1.62E-07


			1.61E-12


			3.24E-07


			l.OSE-09


			9.24E-08


			3.08E-10





			95-47-6


			p-Xylene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			95-48-7


			-Cresol (2-Methylphenol)


			N


			3.89E-02


			1.68E-10


			1.95E-06


			1.95E-11


			O.OOE+OO


			O.OOE+OO


			1.73E-05


			5.76E-08





			95-49-8


			-Chlorotoluene


			N


			1.07E-01


			1.07E-04


			6.73E-08


			6.71E-08


			O.OOE+OO


			O.OOE+OO


			3.92E-09


			2.18E-11





			


95-50-1


			!a-Dichlorobenzene (1,2-


!Dichlorobenzene)


			


N


			


2.36E-02


			


2.44E-10


			


3.55E-08


			


3.55E-13


			


7.12E-08


			


2.37E-10


			


2.03E-08


			


6.77E-ll





			95-53-4


			o-Toluidine


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			95-57-8


			-Chlorophenol


			N


			1.22E-Ol


			7.69E-05


			8.00E-06


			7.94E-06


			4.30E-04


			1.43E-06


			9.56E-05


			3.19E-07





			95-63-6


			1,2,4-Trirnethyl benzene


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			95-94-3


			1,2,4,5-Tetrachlorobenzene


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			95-95-4


			2,4,5-Trichlorophenol


			N


			1.77E-01


			7.62E-10


			8.88E-06


			8.86E-11


			O.OOE+OO


			O.OOE+OO


			7.86E-05


			2.62E-07





			96-12-8


			1,2-Dibromo-3-chloropropane


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			96-18-4


			1,2,3-Trichloropropane


			y


			1.13E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			96-22-0


			3-Pentanone


			N


			2.01E-02


			1.62E-09


			7.94E-07


			7.68E-12


			2.38E-04


			7.93E-07


			1.39E-05


			4.64E-08





			96-45-7


			Ethylene thiourea


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06








 (
Table
 
3
 
 
Estimate
d
 
Annual
 
 
Organic
 
COPC
 
Emission
s
 
(
Vitrificatio
n
 
Plant
)
)





			


COPC


			Emissions (g/s)





			


			Pretreatment


			LAW


			HLW





			CAS Number


			


Pollutant


			


PIC


			Flue PT-S3


			Flue PT-S4


			Flue LV-83


			Flue HV-83





			


			


			


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated


			Unabated


			Abated





			


96-69-5


			Bis(3-tert-butyl-4-hydroxy-6- methyl-phenyl)sulfide


			


N


			


6.33E-02


			


1.98E-09


			


5.11E-08


			


4.32E-ll


			


O.OOE+OO


			


O.OOE+OO


			


2.22E-09


			


9.15E-20





			97-63-2


			Ethyl methacrylate


			y


			l.l3E-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			98-01-1


			Furfural


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			98-06-6


			ert-Butyl benzene


			y


			l.BE-07


			1.56E-06


			1.65E-19


			1.59E-19


			1.18E-03


			3.94E-06


			2.76E-04


			9.19E-07





			98-07-7


			enzotrichloride


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			98-51-1


			IP-tert-Butyltoluene


			N


			1.07E-Ol


			1.07E-09


			1.52E-08


			1.52E-13


			O.OOE+OO


			O.OOE+OO


			5.87E-11


			1.96E-13





			8-82-8


			Cumene


			N


			1.07E-Ol


			1.07E-04


			2.81E-08


			2.81E-08


			4.32E-11


			1.44E-13


			3.70E-10


			2.34E-12





			98-83-9


			lilpha-Methylstyrene


			N


			2.36E-02


			2.36E-05


			1.48E-08


			1.48E-08


			O.OOE+OO


			O.OOE+OO


			8.62E-10


			4.79E-12





			98-86-2


			Acetophenone


			N


			l.lOE-01


			2.77E-05


			7.41E-06


			7.39E-06


			7.02E-07


			2.34E-09


			6.23E-05


			2.08E-07





			8-95-3


			Nitrobenzene


			N


			l.lOE-01


			3.71E-05


			6.61E-06


			6.60E-06


			5.94E-07


			5.94E-09


			5.27E-05


			5.27E-07





			9-35-4


			1,3,5-Trinitrobenzene


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			9-65-0


			1,3-Dinitrobenzene


			y


			6.74E-17


			1.17E-05


			3.30E-19


			3.19E-19


			8.86E-03


			2.95E-05


			2.07E-03


			6.89E-06





			99-87-6


			p-Cymene


			y


			l.lOE-01


			1.56E-06


			6.61E-06


			1.59E-19


			1.18E-03


			3.94E-06


			3.28E-04


			9.19E-07





			n/a


			Pibenzo(a,h)fluoranthene


			y


			6.80E-17


			1.17E-06


			3.32E-19


			8.03E-22


			5.21E-02


			2.95E-06


			1.09E+OO


			6.89E-07





			n/a


			iVOCs


			y


			l.llE+Ol


			6.29E-03


			9.82E-04


			3.20E-04


			5.43E+OO


			1.44E-03


			9.64E+Ol


			2.88E-04











Notes: 		1. Emissions  derived from the Integrated  Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-W375-ES00001), Rev 1, May 2001.


2. PIC: Products of incomplete  combustion.   These are organic compounds not present in the feed, but which may be produced during high temperature


processes: in the thermal oxidizers in Pretreatment, or in the LAW and HLW melters.  Because the PICs are produced during the waste processing or offgas control steps, comparison of unabated and abated emission rates may not be meaningful.


3. EPA's  criteria pollutants  are identified in bold font.


. 4. g/s: grams per second





Table 3 (cont.)  Estimated Annual Organic COPC Emissions (BOF)


			COPC


			Emissions  (g/s)





			CAS Number


			


Pollutant


			Steam


Boilers


			Hot Water


Boilers


			Backup


Generators


			Fire


Pump





			100-41-4


			Ethyl benzene


			2.026E-05


			6.078E-06


			n/a


			n/a





			


103-65-1


			n-Propyl  benzene


(Isocumene)


			


5.740E-05


			


1.722E-05


			


n/a


			


n/a





			107-02-8


			Acrolein


			


			2.571E-07


			1.467E-07





			108-88-3


			Toluene


			5.943E-04


			1.783E-04


			9.167E-06


			6.486E-07





			110-54-3


			n-Hexane


			4.795E-04


			1.438E-04


			


			





			115-07-1


			Propylene


			1.347E-03


			4.042E-04


			9.101E-05


			4.424E-06





			120-12-7


			Anthracene


			n/a


			n/a


			4.012E-08


			2.965E-09





			129-00-0


			Pyrene


			n/a


			n/a


			1.210E-07


			2.981E-10





			1321-60-4


			Trimethylcyclohexanol


			1.013E-05


			3.039E-06


			n/a


			n/a





			1330-20-7


			Xylenes


			9.455E-05


			2.836E-05


			6.296E-06


			4.519E-07





			1678-92-8


			Propylcyclohexane


			1.249E-04


			3.748E-05


			n/a


			n/a





			191-24-2


			Benzo(g,h,i)perylene


			n/a


			n/a


			1.814E-08


			7.754E-10





			193-39-5


			Indeno(l ,2,3-cd)pyrene


			n/a


			n/a


			1.351E-08


			5.947E-10





			205-99-2


			Benzo(b)fluoranthene


			n/a


			n/a


			3.621E-08


			1.571E-10





			206-44-0


			Fluoranthene


			n/a


			n/a


			1.315E-07


			1.207E-08





			207-08-9


			Benzo(k)fluoranthene


			n/a


			n/a


			7.111E-09


			2.458E-10





			208-96-8


			Acenaphthylene


			n/a


			n/a


			3.011E-07


			8.024E-09





			218-01-9


			Chrysene


			n/a


			n/a


			4.991E-08


			5.598E-10





			25551-13-7


			Trimethylbenzene


			1.925E-04


			5.774E-05


			n/a


			n/a





			2782-91-4


			Tetramethylthiourea


			6.753E-06


			2.026E-06


			n/a


			n/a





			29063-28-3


			Octanol


			6.753E-05


			2.026E-05


			n/a


			n/a





			30498-63-6


			Trimethylcyclohexane


			1.216E-04


			3.647E-05


			n/a


			n/a





			3221-61-2


			2-Methyloctane


			9.117E-05


			2.735E-05


			n/a


			n/a





			50-00-0


			Formaldehyde


			3.039E-05


			9.117E-06


			2.574E-06


			1.871E-06





			50-32-8


			Benzo(a)pyrene


			n/a


			n/a


			8.384E-09


			4.075E-10





			53-70-3


			Dibenzo(a,h)anthracene


			n/a


			n/a


			1.129E-08


			9.245E-10





			56-55-3


			Benzo(a)anthracene


			n/a


			n/a


			2.029E-08


			2.664E-09





			63335-87-5


			Methylnonane


			2.533E-04


			7.598E-05


			n/a


			n/a





			6975-98-0


			2-Methyldecane


			2.499E-04


			7.496E-05


			n/a


			n/a





			71-43-2


			Benzene


			5.909E-04


			1.773E-04


			2.531E-05


			1.480E-06





			75-07-0


			Acetaldehyde


			n/a


			n/a


			8.221E-07


			1.216E-06





			83-32-9


			Acenaphthene


			n/a


			n/a


			'1.527E-07


			2.252E-09





			85-01-8


			Phenanthrene


			n/a


			n/a


			1.331E-06


			4.662E-08





			86-73-7


			Fluorene


			n/a


			n/a


			4.176E-07


			4.630E-08





			91-20-3


			Naphthalene


			2.026E-05


			6.078E-06


			4.241E-06


			1.345E-07





			98060-52-7


			Trimethyloctane


			2.026E-05


			6.078E-06


			n/a


			n/a





			98060-54-9


			Trimethyldecane


			O.OOOE+OO


			O.OOOE+OO


			n/a


			n/a





			98-06-6


			tert-Butyl  benzene


			1.688E-05


			5.065E-06


			n/a


			n/a





			n/a


			VOCs


			3.377E-02


			1.013E-02


			3.285E-03


			5.686E-04








Notes: 	1. Ennsswns based on engmeermg calculations  usmg ennsswn factors from EPA's  AP-42 document and


the California  Air Resources  Board.


2. Unabated  and abated emissions  are equal for the BOF because there is no post-combustion control equipment  installed  on the BOF emission sources.


3. EPA's criteria pollutants  are identified in bold font.


4. n/a: no emission  factors available.


5. g/s: grams per second.
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 (
COPC
Emission
s
 
(
g/s
)
CAS
 
Number
Pollutant
Flue
 
LB-C3
Flue
 
LB-C5
Unabated
Abated
Unabated
Abated
100-51-6
!Benzyl
 
alcohol
2.38E-09
2.38E-09
7.93E-10
7.93E-10
106-89-8
fEpichlorohydri
n
 
(
1-chloro-2,3-
2.38E-09
7.93E-10
7.93E-10
pOXJIPTOpane
)
2.38E-09
107-19-7
!propargyl
 
alcohol
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
107-21-1
tEthylene
 
glycol
1.19E-07
1.19E-07
3.96E-08
3.96E-08
107-98-2
Propylene
 
 
gylcol
 
monomethyl
 
ether
2.38E-09
2.38E-09
7.93E-10
7.93E-10
121-14-2
2,4-Dinitrotoluene
2.38E-11
1.19E-14
7.93E-12
3.96E-17
124-48-1
Chlorodibromomethane
2.38E-09
2.38E-09
7.93E-IO
7.93E-10
131-11-3
Dimethylphthalate
2.38E-10
2.38E-10
7.93E-11
7.93E-11
142-82-5
ln-He}Jtane
2.38E-08
2.38E-08
7.93E-09
7.93E-09
144-62-7
[oxalic
 
acid
2.38E-08
2.38E-08
7.93E-09
7.93E-09
1634-04-4
!Methyl
 
tert-butyl
 
 
ether
2.38E-09
2.38E-09
7.93E-10
7.93E-10
193-39-5
1mdeno
(
 
I
 
,2,
3
-cd
)
pyrene
2.38E-11
1.19E-14
7.93E-12
3.96E-17
205-99-2
IBenzo
(
b
)
fluoranthene
2.38E-11
1.19E-14
7.93E-12
3.96E-17
1207-08-9
iBenzo
(k)
fluoranthene
2.38E-11
1.19E-14
7.93E-12
3.96E-17
18-01-9
Chrysene
2.38E-11
1.19E-14
7.93E-12
3.96E-17
234-13-1
Pctachloronaphthalene
2.38E-11
1.19E-14
7.93E-12
3.96E-17
309-00-2
Aldrin
2.38E-11
1.19E-14
7.93E-12
3.96E-17
50-32-8
tsenzo
(
a
)p)
'l'ene
2.38E-10
1.19E-13
7.93E-11
3.96E-16
540-73-8
1
,2-Dimethy_lhydrazine
2.38E-09
2.38E-09
7.93E-10
7.93E-10
540-84-1
2,2,4
-
Trimethylpentane
2.38E-08
2.38E-08
7.93E-09
7.93E-09
541-73-1
1,3
-
Dichlorobenzene
2.38E-09
2.38E-09
7.93E-10
7.93E-10
542-75-6
1,3
-
Dichloropropene
2.38E-09
2.38E-09
7.93E-10
7.93E-10
56-23-5
garbo
n
 
tetrachloride
4.76E-06
4.76E-06
1.59E-06
1.59E-06
563-80-4
3
-
Methyl
-
2
 
butanone
2.38E-09
2.38E-09
7.93E-10
7.93E-10
584-84-9
12,4
-
Toluene
 
diisocyante
2.38E-11
2.38E-ll
7.93E-12
7.93E-12
58-89-9
lgamma-BHC
 
(
Lindane
)
2.38E-11
1.19E-14
7.93E-12
3.96E-17
591-78-6
-Hexanone
2.38E-09
2.38E-09
7.93E-10
7.93E-10
606-20-2
I2,6-Dinitroto1uene
2.38E-09
2.38E-09
7.93E-10
7.93E-10
64-17-5
thyl
 
alcohol
1.19E-05
1.19E-05
3.96E-06
3.96E-06
64-18-6
formic
 
acid
2.38E-06
2.38E-06
7.93E-07
7.93E-07
64-19-7
Acetic
 
acid
2.38E-06
2.38E-06
7.93E-07
7.93E-07
65-85-0
Benzoic
 
 
acid
2.38E-10
2.38E-10
7.93E-11
7.93E-11
67-56-1
Methyl
 
 
alcohol
 
(
Methanol
)
2.38E-05
2.38E-05
7.93E-06
7.93E-06
67-64-1
2-Propanone
 
(
Acetone
)
9.51E-06
9.51E-06
3.17E-06
3.17E-06
67-66-3
Chloroform
1.19E-07
1.19E-07
3.96E-08
3.96E-08
67-72-1
Hexachloroethane
2.38E-11
2.38E-11
7.93E-12
7.93E-12
71-23-8
n-Propy
l
 
 
alcohol
1.19E-06
1.19E-06
3.96E-07
3.96E-07
1-36-3
n-Butyl
 
alcohol
1.24E-07
1.24E-07
4.12E-08
4.12E-08
71-43-2
Benzene
1.19E-06
1.19E-06
3.96E-07
3.96E-07
72-55-9
,4-DDE
2.38E-ll
1.19E-14
7.93E-12
3.96E-17
4-87-3
fchloromethane
 
(
Methyl
 
hloride
)
1.19E-07
1.19E-07
3.96E-08
3.96E-08
)


Table 3 (cont.)  Estimated Annual  Organic COPC Emissions (Lab)
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			COPC


			Emissions (g/s)





			CAS Number


			Pollutant


			FlueLB-C3


			Flue LB-C5





			


			


			Unabated


			Abated


			Unabated


			Abated





			74-88-4


			odomethane (Methyl iodide)


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			74-95-3


			Methylene  bromide


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			74-97-5


			II3romochloromethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			


75-01-4


			!vinyl chloride (1- Chloroethene)


			


2.38E-08


			


2.38E-08


			


7.93E-09


			


7.93E-09





			\75-05-8


			Acetonitrile


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			75-07-0


			Acetaldehyde


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			


l75-09-2


			Dichloromethane (Methylene chloride)


			


3.57E-05


			


3.57E-05


			


1.19E-05


			


1.19E-05





			75-15-0


			Carbon disulfide


			2.38E-07


			2.38E-07


			7.93E-08


			7.93E-08





			!75-25-2


			!Bromoform


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			75-34-3


			1,1-Dichloroethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			


75-35-4


			I,1-Dichloroethene


Vinylidene  chloride)


			


2.38E-09


			


2.38E-09


			


7.93E-10


			


7.93E-10





			75-69-4


			frrichlorofluoromethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			75-71-8


			pichlorodifluoromethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			76-01-7


			Pentachloroethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			


76-13-1


			1,2,2-Trichloro-1,1,2- P'ifluoroethane (Freon 113)


			


2.38E-09


			


2.38E-09


			


7,.93E-10


			


7.93E-10





			


78-83-1


			l2-Methylpropyl alcohol


(Isobutyl  alcohol)


			


2.38E-09


			


2.38E-09


			


7.93E-10


			


7.93E-10





			78-87-5


			1,2-Dichloropropane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			


!78-92-2


			1-Methylpropyl alcohol (2- Butanol)


			


2.38E-09


			


2.38E-09


			


7.93E-10


			


7.93E-10





			


178-93-3


			Methyl ethyl ketone (MEK, 2-


IButanone)


			


1.19E-05


			


1.19E-05


			


3.96E-06


			


3.96E-06





			79-00-5


			1,1,2-Trichloroethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			79-01-6


			frrichloroethylene


			1.19E-05


			1.19E-05


			3.96E-06


			3.96E-06





			79-34-5


			1,1,2,2-Tetrachloroethane


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			8001-35-2


			froxaphene


			2.38E-11


			2.38E-11


			7.93E-12


			7.93E-12





			80-62-6


			et yl methacrylate


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			


822-06-0


			aexamethylene-1,5- iisocyanate


			


2.38E-ll


			


2.38E-ll


			


7.93E-12


			


7.93E-12





			84-66-2


			Piethyl phthalate


			2.38E-11


			2.38E-11


			7.93E-12


			7.93E-12





			84-74-2


			Dibutyl phthalate


			O.OOE+OO


			O.OOE+OO


			O.OOE+OO


			O.OOE+OO





			85-01-8


			Phenanthrene


			2.38E-ll


			2.38E-11


			7.93E-12


			7.93E-12





			87-61-6


			1,2,3-Trichlorobenzene


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			88-06-2


			2,4,6-Trichlorophenol


			2.38E-11


			2.38E-ll


			7.93E-12


			7.93E-12





			1-20-3


			Naphthalene


			1.19E-09


			1.19E-09


			3.96E-10


			3.96E-10





			91-94-1


			3,3'-Dichlorobenzidine


			2.38E-09


			1.19E-12


			7.93E-10


			3.96E-15





			92-52-4


			1,1'-Biphenyl


			2.38E-11


			2.38E-ll


			7.93E-12


			7.93E-12





			3-72-1


			Silvex (2,4,5-TP)


			2.38E-11


			1.19E-14


			7.93E-12


			3.96E-17





			


94-75-7


			2,4-D and esters 	(160C


typed)


			


2.38E-11


			


1.19E-14


			


7.93E-12


			


3.96E-17





			5-47-6


			lo-Xylene


			5.95E-07


			5.95E-07


			1.98E-07


			1.98E-07





			95-48-7


			a-Cresol (2-Methylphenol)


			2.38E-11


			2.38E-11


			7.93E-12


			7.93E-12








 (
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)


			COPC


			Emissions (g/s)





			CAS


Number


			Pollutant


			Flue LB-C3


			Flue LB-CS





			


			


			Unabated


			Abated


			Unabated


			Abated





			95-63-6


			1,2,4-Trimethyl benzene


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			95-95-4


			_)4,5-TrichloroiJhenol


			2.38E-11


			2.38E-ll


			7.93E-12


			7.93E-12





			6-12-8


			1,2-Dibromo-3-chloropropane


			2.38E-ll


			2.38E-11


			7.93E-12


			7.93E-12





			96-22-0


			-Pentanone


			2.38E-09


			2.38E-09


			7.93E-10


			7.93E-10





			8-82-8	k


			=umene


			2.38E-10


			2.38E-10


			7.93E-ll


			7.93E-ll





			98-86-2 	A


			cetophenone


			2.38E-11


			2.38E-ll


			7.93E-12


			7.93E-12





			n/a 	j


			VOCs


			1.18E-04


			1.18E-04


			3.93E-05


			3.93E-05











Notes: 	I. Emissions  based on engineering  calculations


2. EPA's criteria pollutants are identified  in bold font.


3. g/s: grams per second








Table 4 	Flue Parameters





			


Stack


Parameters


			Pretreatment Flues


			LAW  Vitrification Flue


			HLW Vitrification Flue


			Lab





			


			PT-Sl


			PT-S-2


			PT-S4


			PT-S3


			LV-Sl


			LV-S2


			LV-S3


			HV-Sl


			HV-S2


			HV-S4


			HV-S3


			LB-Sl


			LB-S2





			Height (ft)


			200


			200


			200


			200


			200


			200


			200


			200


			200


			200


			200


			75


			75





			Diameter  (in.)


			48


			58


			46


			10


			50


			50


			12


			54


			54


			14


			10


			65


			32





			Discharge  Velocity


(FPM)


			3,500


			3,500


			3,500


			3,500


			3,500


			3,500


			6,000


			3,500


			3,500


			3,500


			3,500


			3,500


			3,500





			Volumetric Flowrate


(ACFM)


			46,400


			65,000


			43,000


			2,300


			46,730


			47,900


			5,050


			55,200


			53,000


			4,000


			2,000


			80,400


			20,000





			Min. Discharge


Temp (F)


			95


			95


			73


			73


			95


			115


			143


			59


			59


			73


			147


			73


			73





			Max. Discharge


Temp (F)


			100


			95


			73


			73


			95


			115


			143


			100


			120


			73


			147


			73


			73
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CAS#


			





Pollutant


			


Annual


Average ASIL





(Jlg/m3)


			


Annual Average


Concentration





( -tg/m3)


			





Ratio








(Cone./ASIL)





			7440-38-2


			Arsenic


			2.30E-04


			1.28E-05


			0.0557





			542-88-1


			Dichloromethyl ether


			1.60E-05


			4.11E-07


			0.0257





			7440-41-7


			Beryllium


			4.20E-04


			8.41E-06


			0.0200





			7440-43-9


			Cadmium


			5.60E-04


			8.56E-06


			0.0153





			7440-02-0


			Nickel


			2.10E-03


			8.56E-06


			0.0041





			764-41-0


			1,4-Dichloro-2-butene


			3.80E-04


			4.11E-07


			0.0011





			75-21-8


			Ethylene oxide (Oxirane)


			1.00E-02


			1.05E-05


			0.0011





			111-44-4


			Bis(2-chloroethyl) ether


			3.00E-03


			3.09E-06


			0.0010





			71-43-2


			Benzene


			1.20E-01


			1.02E-04


			< 0.001





			924-16-3


			N-Nitrosodi-n-butylamine


			6.30E-04


			4.11E-07


			< 0.001





			57-74-9


			Chlordane


			2.70E-03


			1.54E-06


			< 0.001





			62-75-9


			N-Nitroso-N,N- dimethylamine (Dimethylnitrosamine)


			





7.10E-05


			





3.08E-08


			





< 0.001





			76-44-8


			Heptachlor


			7.70E-04


			1.41E-07


			< 0.001





			50-00-0


			Formaldehyde


			7.70E-02


			8.39E-06


			< 0.001





			77-78-1


			Dimethyl sulfate


			3.20E-02


			3.09E-06


			< 0.001





			540-73-8


			1,2-Dimethylhydrazine


			4.50E-03


			4.11E-07


			< 0.001





			87-86-5


			Pentachlorophenol


			3.30E-01


			1.76E-05


			< 0.001





			88-06-2


			2,4,6-Trichlorophenol


			3.20E-01


			1.50E-05


			< 0.001





			107-06-2


			1,2-Dichloroethane (Ethylene chloride)


			


3.80E-02


			


1.53E-06


			


< 0.001





			67-66-3


			Chloroform


			4.30E-02


			1.52E-06


			< 0.001





			91-94-1


			3,3'-Dichlorobenzidine


			7.70E-02


			1.54E-06


			< 0.001





			510-15-6


			Chlorobenzilate


			2.00E-Ol


			1.54E-06


			< 0.001





			75-07-0


			Acetaldehyde


			4.50E-01


			2.67E-06


			< 0.001





			8001-35-2


			Toxaphene


			3.10E-03


			1.34E-08


			< 0.001





			107-13-1


			Acrylonitrile


			1.50E-02


			5.40E-08


			< 0.001





			1746-01-6


			2,3,7,8- Tetrachlorodibenzo(p)dioxin (TCDD)


			





3.00E-07


			





9.65E-13


			





< 0.001





			96-45-7


			Ethylene thiourea


			l.OOE+OO


			3.09E-06


			< 0.001





			95-53-4


			o-Toluidine


			1.40E-01


			4.11E-07


			< 0.001





			75-09-2


			Dichloromethane (Methylene chloride)


			


5.60E-01


			


1.52E-06


			


< 0.001





			79-01-6


			Trichloroethylene


			5.90E-01


			1.52E-06


			< 0.001





			50-32-8


			Benzo(a)pyrene


			4.80E-04


			6.80E-10


			< 0.001





			18540-29-9


			Chromium (hexavalent)


			8.30E-05


			5.17E-ll


			< 0.001





			106-89-8


			Epichlorohydrin (1-chloro-


2,3-epoxypropane)


			


8.30E-01


			


4.11E-07


			


< 0.001





			62-53-3


			Aniline


			6.30E+OO


			3.09E-06


			< 0.001








 (
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CAS#


			





Pollutant


			


Annual


Ave.rage ASIL


			


Annual  Average


Concentration


			





Ratio





(Conc./ASIL)





			


			


			


			





			


			


			(Jlg/m3)


			(Jlg/m3)


			





			75-25-2


			Bromoform


			9.10E-Ol


			4.11E-07


			< 0.001





			106-93-4


			Ethylene dibromide


(Dibromethane)


			


4.50E-03


			


3.73E-10


			


< 0.001





			75-01-4


			Vinyl chloride (1- Chloroethene)


			


1.20E-02


			


6.91E-11


			


< 0.001





			60-57-1


			Dieldrin


			2.20E-04


			1.11E-12


			< 0.001





			106-99-0


			1,3-Butadiene


			3.60E-03


			1.52E-11


			< 0.001





			118-74-1


			IIexachlorobenzene


			2.20E-03


			3.31E-12


			< 0.001





			56-23-5


			Carbon tetrachloride


			6.70E-02


			1.52E-11


			< 0.001





			58-89-9


			gamrna-BIIC  (Lindane)


			2.60E-03


			4.22E-13


			< 0.001





			1336-36-3


			Polychlorinated biphenyls


(PCBs)


			


4.50E-03


			


6.26E-13


			


< 0.001





			50-29-3


			4,4-DDT


			1.00E-02


			l.IIE-12


			< 0.001





			117-81-7


			Bis(2-ethylhexyl)phthalate


(DEIIP)


			


2.50E+OO


			


7.92E-11


			


< 0.001





			106-46-7


			1,4-Dichlorobenzene


			1.50E+OO


			3.52E-ll


			< 0.001





			127-18-4


			Perchloroethylene


(tetrachloroethylene)


			


l.IOE+OO


			


1.52E-11


			


< 0.001





			309-00-2


			Aldrin


			2.00E-04


			4.66E-16


			< 0.001














24-hour 	24-hour


CAS# 	Pollutant	Maximum 	Maximum 	Ratio


ASIL 	Concentration


(j.tg/mJ)	(j.tg/mJ)	(Conc./ASIL)


7439-92-1	Lead 	5.00E-01 	l.llE-02 	0.0222


584-84-9 	2,4-Toluene  diisocyante 	1.20E-Ol 	1.99E-05 	< 0.001


90-04-0 	o-Anisidine 	1.70E+OO	1.99E-05 	< 0.001


77-78-1 	Dimethyl sulfate 	1.70E+OO	1.99E-05 	< 0.001


101-77-9 	4,4-Methylenedianiline	2.70E+OO	1:99E-05 	< 0.001


78-87-5 	1,2-Dichloropropane 	4.00E+OO	9.87E-06 	< 0.001


540-73-8 	1,2-Dimethylhydrazine 	4.00E+OO	2.66E-06 	< 0.001


94-75-7 	2,4-D and esters 	(160C typed) 	3.30E+Ol 	5.71E-09 	< 0.001


319-84-6 	Hexachlorocyclohexane


(Lindane) Alpha BHC 	1.70E+OO	3.59E-12 	< 0.001


319-85-7 	Hexachlorocyclohexane


(Lindane) Beta BHC 	1.70E+OO	5.06E-15 	< 0.001


 (
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Table 6  Summary of Maximum  Ambient  Impacts for 24-hour Class B TAPs





			





CAS#


			





Pollutant


			24-hour Maximum ASIL (p.tg/m3)


			24-hour


Maximum Concentration (p.tg/m3)


			





Ratio





(Conc./ASIL)





			107-02-8


			Acrolein


			2.00E-02


			1.95E-04


			0.0097





			7782-49-2


			Selenium


			6.70E-01


			1.04E-03


			0.0015





			7439-97-6


			Mercury


			1.70E-Ol


			1.81E-04


			0.0011





			1330-20-7


			Xylenes


			8.30E+OO


			3.98E-03


			< 0.001





			7440-50-8


			Copper


			6.70E-01


			2.31E-04


			< 0.001





			7440-31-5


			Tin


			6.70E+OO


			9.79E-04


			< 0.001





			624-83-9


			Methyl isocyanate


			1.60E-01


			9.91E-06


			< 0.001





			100-00-5


			p-Nitrochlorobenzene


			2.00E+OO


			9.71E-05


			< 0.001





			88-89-1


			Picric acid


			3.30E-01


			1.33E-05


			< 0.001





			7664-41-7


			Ammonia/Ammonium


			l.OOE+02


			3.83E-03


			< 0.001





			100-25-4


			1,4-Dinitrobenzene


			3.30E+OO


			1.14E-04


			< 0.001





			60-34-4


			Methylhydrazine


			1.20E+OO


			2.14E-05


			< 0.001





			108-88-3


			Toluene


			4.00E+02


			6.59E-03


			< 0.001





			91-20-3


			Naphthalene


			1.70E+02


			2.40E-03


			< 0.001





			87-68-3


			Hexachlorobutadiene


			7.00E-Ol


			9.86E-06


			< 0.001





			98-95-3


			Nitrobenzene


			1.70E+OO


			1.82E-05


			< 0.001





			82-68-8


			Pentachloronitrobenzene (PCBN


or quintobenzene)


			


1.70E+OO


			


1.68E-05


			


< 0.001





			107-05-1


			3-Chloropropene (Allyl chloride)


			


l.OOE+OO


			


9.86E-06


			


< 0.001





			121-44-8


			Triethylamine


			7.00E+OO


			6.82E-05


			< 0.001





			84-66-2


			Diethyl phthalate


			1.70E+01


			1.20E-04


			< 0.001





			92-52-4


			1,1'-Biphenyl


			4.30E+OO


			2.89E-05


			< 0.001





			75-99-0


			2,2-Dichloropropionic acid


			1.90E+01


			1.14E-04


			< 0.001





			107-18-6


			2-Propene-1-ol


			1.70E+01


			9.71E-05


			< 0.001





			110-54-3


			n-Hexane


			2.00E+02


			l.lOE-03


			< 0.001





			57-14-7


			1,1-Dimethylhydrazine


			4.00E+OO


			1.82E-05


			< 0.001





			684-16-2


			Hexafluoroacetone


			2.30E+OO


			9.87E-06


			< 0.001





			106-88-7


			1,2-Epoxybutane


			2.00E+01


			6.82E-05


			< 0.001





			75-55-8


			2-Methylaziridine


			1.60E+01


			3.59E-05


			< 0.001





			74-83-9


			Bromomethane  (Methyl bromide)


			


5.00E+OO


			


9.87E-06


			


< 0.001





			67-72-1


			Hexachloroethane


			3.20E+01


			4.48E-05


			< 0.001





			64-19-7


			Acetic acid


			8.30E+01


			1.14E-04


			< 0.001





			122-39-4


			N,N-Diphenylamine


			3.30E+01


			4.02E-05


			< 0.001





			79-09-4


			Propionic acid


			1.00E+02


			8.78E-05


			< 0.001





			64-18-6


			Formic acid


			3.10E+Ol


			2.31E-05


			< 0.001





			126-98-7


			2-Methyl-2-propenenitrile


(Methacrylonitrile)


			


9.00E+OO


			


6.35E-06


			


< 0.001





			110-86-1


			Pyridine


			5.30E+01


			3.59E-05


			< 0.001
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Table 6  Summary of Maximum  Ambient  Impacts for 24-hour  Class B TAPs





			





CAS#


			





Pollutant


			24-hour Maximum ASIL


( -tg/m3)


			24-hour Maximum Concentration ( -tg/m3)


			





Ratio





(Conc./ASIL)





			110-62-3


			n-Valeraldehyde


			





5.90E+02


			


			





			


			


			


			3.10E-04


			<0.001





			10061-02-6


			trans-1,3-Dichloropropene


			2.00E+01


			9.91E-06 	<0.001





			10061-01-5


			cis-1,3-Dichloropropene


			2.00E+01


			9.87E-06


			< 0.001





			107-66-4


			Dibutylphosphate


			2.90E+01


			1.33E-05


			< 0.001





			4170-30-3


			2-Butenaldehyde (2-Butenal  or


Crotonaldehyde)


			


2.00E+Ol


			


8.30E-06


			


< 0.001





			107-31-3


			Formic acid, methyl ester 	8.20E+02


			3.10E-04


			< 0.001





			108-95-2


			Phenol


			


6.30E+01


			





2.09E-05


			


< 0.001





			101-84-8


			Diphenyl ether


			2.30E+Ol


			6.35E-06


			< 0.001





			79-34-5


			1,1,2,2-Tetrachloroethane


			2.30E+01


			6.35E-06


			<0.001





			108-05-4


			Vinyl acetate


			2.00E+02


			2.89E-05


			<0.001





			76-03-9


			Trichloroacetic acid


			2.20E+Ol


			2.93E-06


			< 0.001





			627-13-4


			Nitric acid, propyl ester


			3.60E+02


			4.51E-05


			< 0.001





			88-72-2


			2-Nitrotoluene


			3.70E+01


			4.01E-06


			< 0.001





			75-15-0


			Carbon disulfide


			l.OOE+02


			9.86E-06


			< 0.001





			110-12-3


			5-Methyl-2-hexanone


			7.80E+02


			6.82E-05


			< 0.001





			110-43-0


			2-Heptanone


			7.80E+02


			6.82E-05


			<0.001





			141-79-7


			4-Methyl-3-penten-2-one


			2.00E+02


			1.68E-05


			< 0.001





			120-82-1


			1,2,4-Trichlorobenzene


			1.20E+02


			9.91E-06


			< 0.001





			108-03-2


			1-Nitropropane


			2.00E+01


			1.58E-06


			<0.001





			75-43-4


			Dichlorofluoromethane


			1.30E+02


			9.86E-06


			< 0.001





			78-83-1


			2-Methylpropyl alcohol


(Isobutyl  alcohol)


			


5.10E+02


			


3.59E-05


			


< 0.001





			108-90-7


			Chlorobenzene


			1.50E+02


			9.87E-06


			<0.001





			100-41-4


			Ethyl benzene


			l.OOE+03


			5.62E-05


			< 0.001





			79-00-5


			1,1,2-Trichloroethane


			


1.80E+02


			





9.91E-06


			


< 0.001





			98-82-8


			Cumene


			8.20E+02


			4.48E-05


			< 0.001





			95-49-8


			2-Chlorotoluene


			8.60E+02


			4.48E-05


			< 0.001





			75-05-8


			Acetonitrile


			2.20E+02


			9.90E-06


			<0.001





			121-69-7


			Dimethylaniline


			8.30E+01


			3.70E-06


			< 0.001





			108-93-0


			Cyclohexanol


			6.90E+02


			2.14E-05


			< 0.001





			74-87-3


			Chloromethane (Methyl chloride)


			


3.40E+02


			


9.86E-06


			


< 0.001





			67-56-1


			Methyl alcohol (Methanol)


			8.70E+02


			2.14E-05


			< 0.001





			127-19-5


			N,N-Dimethylacetamide


			1.20E+02


			2.93E-06


			< 0.001





			108-94-1


			Cyclohexanone


			3.30E+02


			7.89E-06


			< 0.001





			2551-13-7


			Trimethyl  benzene


			4.20E+02


			9.87E-06


			< 0.001
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CAS# 	Pollutant	Maximum


ASIL



Maximum 	Ratio


Concentration











75-52-5 	Nitromethane



{l.tg/m3)	(J.tg/m3)	(Conc./ASIL)








8.30£+02	1.68E-05 	< 0.001





71-36-3 	n-Butyl alcohol 	5.00£+02	7.89E-06 	< 0.001


96-18-4 	1,2,3-Trichloropropane	2.00£+02 	2.66E-06 	< 0.001





1634-04-4	Methyl tert-butyl ether 	5.00£+02 	6.35E-06


98-83-9 	alpha-Methylstyrene	8.10£+02 	9.87E-06


123-86-4 	Acetic acid n-butyl ester



<0.001


<0.001





2.40£+03	2.89E-05 	< 0.001


60-29-7 	Ethyl ether 	4.00£+03	4.51E-05 	< 0.001


100-42-5 	Styrene 	1.00£+03	9.87E-06 	< 0.001


74-99-7 	Methylacetylene	5.50£+03 	4.48E-05 	< 0.001


75-65-0 	2-Methyl-2-propanol	l.OOE+03	7.89E-06 	< 0.001


78-92-2 	1-Methylpropyl alcohol (2-


Butanol) 	l.OOE+03	7.89£-06	< 0.001


16984-48-8	Fluoride 	8.30E+OO	6.05£-08	< 0.001


95-47-6 	o-Xylene 	1.50E+03 	9.87£-06	< 0.001


106-42-3 	p-Xylene (Dimethyl  benzene) 	1.50E+03 	9.87E-06 	< 0.001


108-38-3 	m-Xy1ene (Dimethyl benzene) 	1.50£+03	9.87E-06 	< 0.001


7440-28-0	Thallium 	3.30E-01 	1.79£-09	<0.001


591-78-6 	2-Hexanone


6.70E+01 	3.48E-07 	< 0.001


71-23-8 	n-Propyl alcohol 	1.60E+03 	7.89E-06 	< 0.001


123-19-3 	4-Heptanone	7.80£+02 	3.70E-06 	< 0.001


75-50-3 	Trimethylamine











109-99-9 	Tetrahydrofuran



8.00E+01 	3.48E-07 	< 0.001








2.00E+03 	7.85E-06 	< 0.001





540-59-0 	1,2-Dichloroethylene	2.60£+03 	9.87£-06 	< 0.001


7723-14-0 	Phosphorous	3.30E-01 	1.23£-09	< 0.001


78-93-3 	Methyl ethyl ketone (MEK, 2-


Butanone) 	l.OOE+03	3.70E-06 	< 0.001


75-34-3 	1,1-Dichloroethane 	2.70E+03 	9.87E-06 	< 0.001


67-64-1 	2-Propanone (Acetone) 	5.90E+03 	2.02E-05 	< 0.001


144-62-7 	Oxalic acid 	3.30E+OO	1.12E-08 	< 0.001


64-17-5 	Ethyl alcohol 	6.30E+03 	2.14E-05 	< 0.001


123-51-3 	3-Methyl-1-butano1	1.20£+03 	4.01£-06 	< 0.001


74-97-5 	Bromochloromethane	3.50E+03 	9.91E-06 	< 0.001


67-63-0 	2-Propyl  alcohol (Isopropanol;


Propan-2-01) 	3.30£+03	7.89E-06 	< 0.001


75-12-7 	Formarnide 	6.00E+Ol 	1.12E-07 	< 0.001
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CAS#


			





Pollutant


			24-hour


Maximum ASIL (,.ag/m3)


			24-hour


Maximum Concentration (,.ag/m3)


			





Ratio





(Conc./ASIL)





			7440-62-2


			Vanadium


			1.70E-01


			2.71E-10


			< 0.001





			1335-88-2


			Tetrachloronaphthalene


			6.70E+OO


			7.96E-09


			< 0.001





			75-00-3


			Chloroethane


			l.OOE+04


			9.86E-06


			< 0.001





			79-20-9


			Methyl acetate


			


2.00E+03


			


1.58E-06


			


< 0.001





			7440-61-1


			Uranium


			6.70E-01


			4.97E-10


			< 0.001





			108-10-1


			Hexane (4-Methyl-2-pentanone orMIBK)


			


6.80E+02


			


3.48E-07


			


< 0.001





			1321-65-9


			Trichloronaphthalene


			l.70E+Ol


			7.96E-09


			< 0.001





			106-35-4


			3-Heptanone


			7.80E+02


			3.48E-07


			< 0.001





			141-78-6


			Acetic acid ethyl ester (Ethyl acetate)


			


4.80E+03


			


1.58E-06


			


< 0.001





			108-39-4


			m-Cresol


			7.30E+01


			2.34E-08


			< 0.001





			95-48-7


			a-Cresol  (2-Methylphenol)


			


7.30E+Ol


			


2.34E-08


			


< 0.001





			111-76-2


			Ethylene glycol monobutyl ether


			4.00E+02


			1.06E-07


			< 0.001





			7429-90-5


			Aluminum


			1.70E+01


			3.53E-09


			< 0.001





			563-80-4


			3-Methyl-2-butanone


			2.30E+03


			3.48E-07


			< 0.001





			107-87-9


			2-Pentanone


			


2.30E+03


			


3.48E-07


			


< 0.001





			96-22-0


			3-Pentanone


			2.30E+03


			3.48E-07


			< 0.001





			7440-42-8


			Boron


			3.30E+Ol


			4.13E-09


			< 0.001





			126-73-8


			Tributyl phosphate


			


7.30E+OO


			


4.91E-10


			


< 0.001





			603-34-9


			Triphenylarnine


			1.70E+01


			8.21E-10


			< 0.001





			7439-96-5


			Manganese


			4.00E-01


			1.83E-11


			< 0.001





			84-74-2


			Dibutyl phthalate


			1.70E+01


			5.98E-10


			< 0.001





			96-69-5


			Bis(3-tert-butyl-4-hydroxy-6- methyl-phenyl)sulfide


			


3.30E+01


			


8.43E-10


			


< 0.001





			128-37-0


			2,6-Bis(tert-butyl)-4- methylphenol


			


3.30E+01


			


8.21E-10


			


< 0.001





			7440-67-7


			Zirconium


			1.70E+01


			3.60E-10


			< 0.001 -





			7440-16-6


			Rhodium


			3.30E-02


			5.78E-13


			< 0.001





			72-20-8


			Endrin


			3.30E-01


			5.48E-12


			< 0.001





			95-13-6


			Indene


			1.60E+02


			1.04E-09


			< 0.001





			2234-13-1


			Octachloronaphthalene


			3.30E-01


			1.56E-12


			< 0.001





			3825-26-1


			Ammonium perfluorooctanoate


			3.30E-01


			1.56E-12


			< 0.001





			1335-87-1


			Hexachloronaphthalene


			6.70E-01


			1.56E-12


			< 0.001





			98-51-1


			p-tert-Butyltoluene


			


2.00E+02


			





4.48E-10


			


< 0.001
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CAS#


			





Pollutant


			24-hour


Maximum ASIL (Jlg/m3)


			24-hour Maximum Concentration (Jlg/m3)


			





Ratio





(Conc./ASIL)





			7440-22-4


			Silver


			


3.30E-02


			





7.38E-14


			


< 0.001





			75-35-4


			1,1-Dichloroethene (Vinylidene


chloride)


			


6.70E+01


			


9.86E-11


			





			


			


			


			


			< 0.001





			1321-64-8


			Pentachloronaphthalene


			1.70E+OO


			1.56E-12


			< 0.001





			7440-33-7


			Tungsten


			3.30E+OO


			1.99E-12


			< 0.001





			72-43-5


			Methoxychlor


			3.30E+01


			1.64E-11


			< 0.001





			7439-98-7


			Molybdenum


			1.70E+01


			8.20E-12


			< 0.001





			93-76-5


			2,4,5-T


			


3.30E+01


			


1.27E-11


			


< 0.001





			7440-39-3


			Barium


			1.70E+OO


			5.41E-13


			< 0.001





			95-50-1


			a-Dichlorobenzene (1,2-


			


l.OOE+03


			


2.28E-10


			


< 0.001





			Dichlorobenzene)


			


			


			





			108-20-3


			Bis(isopropyl)ether


			3.50E+03


			2.28E-10


			< 0.001





			57-12-5


			Cyanide


			1.70E+Ol


			1.06E-12


			< 0.001





			75-61-6


			Difluorodibromomethane


			2.90E+03


			9.86E-ll


			< 0.001





			76-12-0


			1,1,2,2-Tetrachloro-1,2- difluoroethane


			


1.40E+04


			


4.48E-10


			


< 0.001





			76-11-9


			1,1,1,2-Tetrachloro-2,2- difluoroethane


			


1.40E+04


			


4.48E-IO


			


< 0.001





			110-83-8


			Cyclohexene


			3.40E+03


			9.86E-ll


			< 0.001





			110-82-7


			Cyclohexane


			3.40E+03


			9.86E-11


			< 0.001





			111-84-2


			n-Nonane


			


3.50E+03


			


9.86E-11


			


< 0.001





			111-65-9


			n-Octane


			4.70E+03


			9.86E-11


			< 0.001





			108-87-2


			Methylcyclohexane


			5.40E+03


			9.86E-11


			< 0.001





			142-82-5


			n-Heptane


			


5.50E+03


			


9.86E-11


			


< 0.001





			7440-25-7


			Tantalum


			


1.70E+Ol


			


2.99E-13


			


< 0.001





			287-92-3


			Cyclopentane


			5.70E+03


			9.86E-ll


			< 0.001





			109-66-0


			n-Pentane


			6.00E+03


			9.86E-11


			< 0.001





			106-97-8


			Butane


			6.30E+03


			9.86E-11


			< 0.001





			71-55-6


			Methyl chloroform (1,1,1- Trichloroethane)


			


6.40E+03


			


9.86E-11


			


< 0.001





			26140-60-3


			Terphenyls


			1.60E+Ol


			2.44E-13


			< 0.001





			75-45-6


			Chlorodifluoromethane


			1.20E+04


			9.86E-11


			< 0.001





			7440-65-5


			Yttrium


			3.30E+OO


			2.43E-14


			< 0.001





			75-71-8


			Dichlorodifluoromethane


			1.60E+04


			9.86E-ll


			< 0.001





			75-69-4


			Trichlorofluoromethane


			1.90E+04


			9.86E-11


			< 0.001
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CAS#


			





Pollutant


			24-hour


Maximum


ASIL


{l.tg/m3)


			24-hour
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(Conc./ASIL)





			75-63-8


			Trifluorobromomethane


			2.00E+04


			9.86E-11


			


< 0.001





			76-15-3


			Chloropentafluoroethane


			2.10E+04


			9.86E-11


			< 0.001





			76-14-2


			1,2-Dichloro-1,1,2,2- tetrafluoroethane


			2.30E+04


			9.86E-11


			


< 0.001





			76-13-1


			1,2,2-Trichloro-1,1,2- trifluoroethane (Freon  113)


			2.70E+04


			9.86E-11


			


< 0.001





			7440-36-0


			Antimony


			1.70E+OO


			2.66E-16


			


< 0.001





			7440-48-4


			Cobalt


			1.70E-Ol


			6.45E-18


			< 0.001
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STATE OF WASHINGTON 



DEPARTMENT OF ECOLOGY 
'IJJS W. 4th Alf@l1&ae " KMnewicJt. Washington 99336-6019 " (S09J 71S-7SB1 



July 8, 2002 



Mr. James E. Rasmussen. Director 
Environmental Management Division 
United States Department of Energy 
Office of River Protection 
P.O. Box 450, MSIN: H6-60 
Richland, Washington 99352 



Dear Mr. Rasmussen: 



Re: River Protection Project-Waste Treatment Plant Notice of Construction (NOC) 
Approval Order 



Enclosed is Order No. DE 02NWP-002. If you have any questions concerning the content of the 
document. please contact Jerry Hensley at (509) 736-3017. The enclosed Order may be 
appealed. The appeal procedures are described in the Order. 



Sincerely, 



Michael Wilson 
Program Manager 
Nuclear Waste Program 



cc:: Dave Bartus 
Paul Dunnigan, DOE 
Joel Hebsou, DOE 
Astrid Larsen, DOE 
Fred Beran~ BNI 
Barry Cum, BNI 
Brad Erlandson. BNI 
Phil Peistrup. BNI 
Jennifer Su-Coker, BNJ 
PDC, BNI 



Fran DeLozier, CH2M Hill Inc. 
John Bates. FH 
John Cox, CTUIR 
1 .R. Wilkinson. CTUIR 
Pat Sobotta, NPT 
Russell Jim,. YlN 
Rose Lee, YIN' 
AI Conklin, WDOH 
Ken Niles. OOB 
Ad:m:i.nisu-ative Record: LMSI 











STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 



IN THE MATTER OF APPROVING A NON- ) 
RADIOACTIVE AIR EMISSIONS NOTICE ) 
OF CONSTRUCTION APPLICATION FOR ) 
THE RIVER PROTECTION PROJECT-WASTE ) 
TREATMENT PLANT EAST OF THE 200-EAST ) 
AREA OF HANFORD FOR THE ) 
DEPARTMENT OF ENERGY-RICHLAND ) 



To: Mr. James E. Rasmussen, Director 
Environmental Management Division 
United States Department of Energy 
Office of River Protection 
P.O. Box 450, MSIN: H6-60 
Richland, Washington 99352 



FINDINGS: 



NOC APPROVAL ORDER 
NUMBER: DE02NWP-002 



On February 13, 2002, the United States Department of Energy, Office of River Protection (DOE
ORP), submitted a Notice of Construction (NOC) application for non-radioactive air emissions for 
the River Protection Project-Waste Treatment Plant (WTP) located East ofthe Hanford site's 200 
East Area. 



In relation to the above, the Washington State Department ofEcology, (Ecology) pursuant to the 
Revised Code of Washington (RCW) 70.94.152, Washington Administrative Code (WAC) 173-
400, and WAC 173-460 makes the following determinations: 



• The facility, if operated as herein required, will be in accordance with applicable rules and 
regulations, as set forth in Chapter 173-400 WAC and 173-460 WAC, and the operation 
thereof, at the location proposed, will not result in ambient air quality standards being exceeded. 



e The proposed project, if constructed and operated as herein required, will provide all known, 
available, and reasonable methods of emission control. 



• The United States Department of Energy (DOE) has elected to take a federally enforceable 
limit on the number of hours 5 steam generating boilers, 4 hot water boilers, a diesel fire 
pump and 6 emergency diesel generators will operate each year. 



1. LAWS AND REGULATIONS 



All proposed activities associated with the construction and operation ofthe WTP by DOE
ORP, referred herein to as the permittee, shall comply with all requirements as specified in: 



"' RCW Chapter 70.94, Washington Clean Air Act 
" WAC Chapter 173-400, General Regulations for Air Pollution Sources 
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@I WAC Chapter 173-460, Controls for New Sources of Toxic Air Pollutants 
@I Title 40 Code of Federal Regulations (CFR) Part 60, New Source Performance Standards 



(NSPS): Subpart De (Standards of Performance for Small Industrial-Commercial
Institutional Steam Generating Units). 



2. EMISSIONS 



Operation of the proposed facility at the specified site will generate the following estimated 
emissions of criteria and toxic air pollutants: 



3. BACT 



POLLUTANT 



PM-10 



Sulfur Oxides 



Nitrogen Oxides 



Volatile Organic Compounds, 
total 



Carbon Monoxide 



Lead 



Ozone Depleting Substances 



Note: See Table 1 in Attachment 
1 for emissions details 



Toxic Air Pollutants 



TONS 
PER YEAR 



11.14 



39.00 



Covered by PSD 



1.94 



43.44 



0.00759 



0.00 



As specified in 
tables 2 and 3 in 
Attachment 1 



WAC 173-400-113 requires the use of Best Available Control Technology (BACT) to control 
emissions. This project will use measures and emission limits described in this order, in the 
Notice of Construction Application, in the BACT report (24590-WTP-RPT-ENV-01-006), 
and in the Operation and Maintenance Manuals (O&M) to attain BACT. 



Several criteria pollutants will be released from the WTP at levels below the Prevention of 
Significant Deterioration (PSD) significance levels, including S02, Volatile Organic 
Compounds (VOCs), CO, lead, and PMJO. The majority of these emissions result from the 
combustion of diesel fuel in the steam and hot water boilers. 



Over 99% of the S02 emissions come from combustion of diesel fuel in the boilers. BACT 
for S02 is the use of Ultra-Low Sulfur Fuel (natural gas, propane, or fuel oil with sulfur 
content ofless than 0.0030 %) in the boilers and generator engines, unless the permittee has 
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demonstrated that such fuel is not practical or not available, in which case Low-Sulfur Fuel 
(fuel oil with a sulfur content of0.05% or less) is BACT. 



Approximately 90.5% of the lead emissions from the WTP come from the combustion of 
diesel fuel in the boilers. However, only trace amounts of lead will be released from the 
WTP. The lead emission is estimated to be approximately 7.59E-03 tons/yr (or 15.2 lbs/yr). 
This is approximately two orders of magnitude below the PSD significance limit of 0.6 ton/yr 
(or 1,200 lb/yr). 



The combustion of diesel fuel in the steam and hot water boilers will be the primary source of 
emissions of CO, PM10, and VOCs. BACT for these pollutants is defined as the application 
of good combustion practices for the boilers. Examples of good combustion practices may 
include visual combustion check, air supply check, burner inspection, and periodic boiler 
tune-ups in accordance with manufacturer's recommendations. 



4. T-BACT 



WAC 173-460-040(4)(b) requires the use of Best Available Control Technology for Toxics 
(T-BACT) to control toxic emissions. This project will use measures and emission limits 
described in this order, in the Notice of Construction Application, and in the T -BACT report 
(24590-WTP-RPT-ENV-01-005), to attainT-BACT. 



High Efficiency Particulate Air (HEPA) filters with a removal efficiency of 99.95 percent(%) 
for single stage filtration and 99.9995% for two stage filtration are T-BACT for the control of 
particulates and aerosols. The off-gases from Low Activity Waste (LAW) and High Level 
Activity Waste (HL W) melters are characterized as high temperature streams. Therefore, 
additional equipment, such as quenching and mist elimination equipment, will be required to 
protect the HEP A filters in the HL W and LAW vitrification plants. 



Caustic scrubbers with a removal efficiency of 97% are T-BACT for the control of acid gases 
in the pretreatment and LAW vitrification plants. A silver mordenite adsorber is T -BACT for 
the removal of halogens (precursors to acid gases) in the off-gas. The silver mordenite will 
have a removal efficiency for halogens of 99 .9%. 



Thermal oxidizers with a removal efficiency of 99% or thermal catalytic oxidizers with a 
removal efficiency of98% are T-BACT for the control ofVOCs in the pretreatment, LAW 
vitrification, and the HL W vitrification plants. 



ADDITIONAL FINDINGS: 



The WTP will convert mixed wastes from the Hanford Site double shell tank (DST) system to a 
solid vitrified form ofborosilicate glass. The WTP is expected to have a lifespan of 
approximately 40 years, and is designed to produce a maximum of 53 metric tons per day of 
vitrified product. 
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1. PROCESS DESCRIPTION 



The WTP is being developed to store and treat mixed waste from the Hanford Site DST 
system. The WTP will consist of three main processes: pretreatment, LAW vitrification, and 
HL W vitrification. Tank waste is received in the pretreatment facility, where it is separated 
into LAW, and HL W feeds. The LAW feed consists primarily of the aqueous-phase 
supernatant containing soluble solids but with most ofthe transuranic (TRU) radionuclides, 
cesium, and technetium removed. The HL W feed is primarily an aqueous slurry with a 
higher solids content than the LAW feed. The constituents of potential concern are the same 
for both the LAW and HL W feed streams, but the HL W feed has a much higher 
concentration of radionuclide constituents of potential concern. 



Waste will be immobilized in the form of a glass matrix contained in stainless steel 
containers. Off-gas generated by the pretreatment and vitrification processes will be treated 
in independent off-gas treatment systems. Typical off-gas streams include process vessel 
ventilation, melter off-gas, and exhaust from fluidic transfer devices. 



The treated off-gases from pretreatment, LAW, and HL W vitrification processes are vented 
to the atmosphere through flues (or emission units). Additionally, the process plants are 
provided with building ventilation systems. Treated building air ventilation systems are also 
vented through dedicated flues. For each process facility, the flues, with exception of the C2 
air flue, are contained within a stack structure. The C2 air is vented through a separate stack 



The WTP will consist of 14 emission units from pretreatment (5 emission units), LAW 
vitrification (4 emission units), and HLW vitrification (5 emission units) plants that will emit 
non-radioactive emissions. Additionally, the WTP will have an onsite analytical laboratory 
to support sampling and analysis activities. The analytical laboratory will consist of three 
emission units: LB-C2, LB-Sl, and LB-S2. Flues LB-Sl and LB-S2 are within the laboratory 
stack. WTP will include support systems and utilities required for the waste treatment 
process. Those systems will be provided by the various areas known as the "balance of 
facilities" (BOF). The BOF systems that will emit non-radioactive emissions include: 



Ill Central waste storage area 
Ill Cooling tower 
Ill Diesel generators 
Ill Field erected tanks 
II Fire water pump 
II Glass former storage area 
Ill Out-of-service melter storage areas 
@ Boilers 
Ill Water treatment plant 
@ Wet chemical storage area 
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Secondary waste streams such as liquid effluents or solid waste generated during waste 
processing, off-gas treatment, or sample analysis will be recycled into the waste treatment 
process or transported to permitted facilities for storage or disposal. 



2. VENTILATION AND EMISSIONS CONTROL SYSTEMS 



2.1 Pretreatment Plant Off-Gas and Ventilation Treatment Systems 



The pretreatment plant off-gas treatment systems will consist of two off-gas streams. 
One stream will be from pretreatment vessel vents, and the other stream will be exhaust 
from reverse flow diverters (RFDs) and pulsed jet mixers (PJMs). The process vessel 
vents will be treated through a caustic scrubber, high-efficiency mist eliminator 
(HEME), a volatile organic compounds oxidation unit, and carbon bed adsorbers. The 
RFD/PJMs off-gas will be treated through a HEME and HEP A filters. The treated 
streams will be sampled and vented through flues PT -S3 and PT -S4. 



The following provides descriptions of the pretreatment off-gas treatment components: 



~ Air inlet (air purge system) 
e Collection (exhaust piping system) 
• Vessel vent caustic scrubber 
• HEMEs and pre-heaters 
e Volatile organic compounds oxidation unit 
e Carbon bed adsorbers 



Air Inlet (Air Purge System) 



Because the pretreatment process system design will be essentially an airtight design, 
the overall gas exhaust flow (except for evaporation, boiling, etc.) will be directly 
dependent on the air purge rates provided to each individual process vessel. 



Continuous air purge to process vessels will be the primary control strategy for 
radiolytic produced hydrogen. Additional airflow above the minimum hydrogen control 
rate may be introduced to each vessel to help balance the system and ensure that all 
vessels are obtaining the minimum required flow. Additional airflow above the 
minimum for hydrogen dilution will also be introduced to individual vessels to remove 
heat by evaporative cooling. This function will help prevent boiling of self-heating 
tanks during an extended shutdown. 



The air inlet header system will be fitted with HEP A filters, isolation valves to change 
HEPA filters if needed, balance and control valves to regulate flow, and a flow 
measurement device. Each inlet header will obtain air, at atmospheric pressure, from a 
C3 area and flow to a group of tanks. The supply lines will be designed for the desired 
balance and total flow regulated at the inlet by the valves. The HEP A filters will protect 
the C3 area from cross contamination in the unlikely event of reverse airflow. 
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Collection (Exhaust Piping System) 



From the individual process vessels, a vent line will route exhaust to a sub-header, 
usually one for each cell or group of vessels within a cell. The connection to the sub
headers from the process vessels will be arranged, where possible, to maintain airflow 
from normally lower activity vessels to (or past) normally higher activity level vessels. 
This will help prevent contamination of lower activity vessels due to potential reverse 
flow or in-breathing. The sub-header locations and the overall flow scheme will also be 
influenced by the plant layout and by the physical location of the major vessel vent 
headers. 



Final sizing ofthe individual exhaust vent lines will be determined by airflow, process 
pump capacities for filling vessels, and other potential pressurization scenarios. The 
individual exhaust vent lines, the sub-headers, and the headers will also be sized to 
minimize overall pressure drop and help balance the system. 



Vessel Vent Caustic Scrubber 



The vessel vent exhaust streams will be collected for treatment in the caustic scrubber. 
The scrubber removes radioactive aerosols, acid gases, and NOx emissions. The caustic 
scrubber will be a column with a bed filled with packing material. Sodium hydroxide 
solution flows down through the bed while the off-gas enters the bottom and is drawn 
up through packing and caustic solution. Contact between the gas and the liquid in the 
bed causes a portion of the NOx in the vent gas to dissolve and form sodium nitrate. 
The scrubbing liquor collects in the sump of the column, and any excess overflows to 
pretreatment effluent collection. 



After leaving the scrubber, the off-gas will flow to the HEMEs. The HEMEs will 
prevent droplet carryover. Positioning the scrubber upstream of the HEMEs will 
saturate the gas flow and enable the HEMEs to avoid damage from dry operation. The 
scrubber will be provided with a bypass line and valve. The bypass function will permit 
continued operation of the hydrogen control system in the unlikely event that the 
scrubber becomes plugged or disabled, or during maintenance activities. Waste feed 
processing will be halted prior to initiating use of the bypass line. 



High Efficiency Mist Eliminators and Pre-Heater 



The HEME will be composed of regenerable deep-bed fiber filters configured in an 
annular shape to remove fine aerosols. Gas flows from the outside to the inside hollow 
core, where the treated gas exits at the top and the liquid collects at the sealed bottom in 
a drainpipe. The HEME will operate wet so that as the liquid aerosols accumulate, they 
form a liquid film on the filter element and then drop to the drainpipe. Intermittent 
water spraying of the filter elements will be used to treat the vessel vent off-gas stream. 



Three separate HEMEs will be used to treat the vessel vent off-gas streams. The RFDs 
and PJMs will have four separate HEMEs, three in-service and one offline. This 
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configuration will permit washing each HEME while it is offline. The HEME effluent 
will be discharged to a drain vessel and then to an effluent vessel. 



After treatment in a HEME, the vessel ventilation off-gas stream will be heated by the 
hot air injection system prior to processing through the oxidation unit. The hot air 
injection system draws air through HEPA filters from a C3 area. The air will be heated 
with an electric inline heater so that the combined air stream will be above its dew point 
to prevent condensation in the REP A filters. 



Volatile Organic Compound Oxidation Unit 



A skid mounted VOCs oxidation unit will remove VOCs from the vessel vent stream. 
This unit will oxidize the VOCs to carbon dioxide, water, and a small amount of acid 
gases. The skid will be comprised of a heat recovery exchanger, an electric heater, and 
a residence time chamber for the VOC unit. 



The vessel vent stream will be preheated in the heat recovery unit using heat recycled 
from the thermal oxidation unit off-gas. The electric heater will be used to further heat 
the vessel vent stream to the temperature required at the inlet of the thermal oxidation 
unit. 



Carbon Bed Adsorbers 



Two parallel carbon beds will be provided after the oxidation unit. The carbon beds 
will further reduce volatile organic compounds from the off-gas stream. The volatile 
organic compounds oxidation unit is designed to remove most of the volatile organic 
compounds from the vessel vent and the carbon beds will remove the remaining volatile 
organic compounds. Normal operation will be one unit online while the other is in 
maintenance and regeneration mode. 



2.2 LAW Vitrification Plant Off-Gas and Ventilation Treatment 



The LAW vitrification plant will consist of four separate :flues (emission units): LV -C2, 
LV-Sl, LV-S2, and LV-S3 (see figure 5-4) that will potentially emit non-radionuclide 
emissions. The emission sources to :flue LV -C2, LV -S 1, and LV -S2 consist of off-gases 
from plant building air supply systems. The off-gases from those streams are expected 
to be particulate at normal temperature. The emission sources to :flue LV -S3 consists of 
off-gases from LAW melter and process vessels. This stream is expected to contain 
particulates, radioactive gases, volatile organics, and acid gases at relatively high 
temperature and moisture content. 



2.2.1 LAW Melter Off-gas System 



The proposed LAW melter off-gas system consists of the following systems: 



I'll LAW primary off-gas process system 
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!II LAW secondary off-gas/vessel vent process system 



Melter off-gas will be generated from the vitrification ofLAW in the three Joule
heated ceramic melters. The rate of generation of gases in the melter will be 
dynamic and not steady state. The melters will generate off-gas resulting from 
decomposition, oxidation, and vaporization of feed material. Constituents of the 
off-gas include: 



• Nitrogen oxides (NOx) 
• Chloride, fluoride, and sulfur as oxides, acid gases, and salts 
• Radionuclide particulates and aerosols 



In addition, the LAW melters will generate small quantities of other volatile 
compounds including iodine-129 (1291), carbon-14 ( 4C), tritium eH), and volatile 
organic compounds. 



The purpose of the LAW off-gas system is to cool and treat the melter off-gas and 
vessel ventilation off-gas to a level that is protective of human health and the 
environment. The off-gas system must also provide a pressure confinement boundary 
that will control melter pressure and prevent vapor release to the cell. The design of the 
melter off-gas systems need to accommodate changes in off-gas flow from each melter 
without causing other melters to pressurize and without allowing variations in the flow 
from one melter to impact other melters. 



Separate systems will be provided for the initial decontamination of off-gas from each 
melter. This is known as the primary off-gas treatment system. The primary off-gas 
system is designed to handle intermittent surges of seven times steam flow and three 
times non-condensable flow from feed. The primary system consists of a film cooler, 
submerged bed scrubber (SBS), and a wet electrostatic precipitator (WESP). This 
system will cool the off-gas and remove particulates. 



Additionally, an extra line from the melter to the SBS is provided in the unlikely case 
that the primary off-gas line plugs. This extra line is composed of a film cooler and a 
butterfly valve as the isolation device. As soon as the melter vacuum decreases to a set 
point, the butterfly valve is actuated and off-gas flow is allowed through the line to the 
SBS, thereby preventing melter pressurization. fu the event that the melter surge is 
much higher than the system is designed to handle, a pressure relief device acts as the 
pressure relief point venting the off-gas to the wet process cell. 



The vessel ventilation headers will be combined with the WESP off-gas and routed to 
the secondary off-gas treatment system. The secondary off-gas system will be designed 
to handle maximum sustained flow rate from the three melters, assuming all three 
melters are operating. The system will be capable of operating effectively if only one 
melter is running. The secondary off-gas system will consist of HEP A filters with pre-
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heater, exhauster fans, a catalytic oxidizer/reducer unit, and a caustic scrubber. The 
following sections provide descriptions ofmelter off-gas treatment components. 



2.2.2 LAW Primary Off-gas Process System 



The purpose of the primary off-gas treatment system is to cool the off-gas and remove 
aerosols generated by the melter. The primary components consist of a film cooler, 
SBS, and a wet electrostatic precipitator. 



Film Cooler 



The function of the film cooler is to cool the off-gas below the glass sticking 
temperature to minimize solids deposition on the off-gas piping walls. The off-gas exits 
the melter and is mixed with air or steam/air mixture in the off-gas film cooler. Each 
melter has a film cooler. The film cooler is a double-walled pipe designed to introduce 
injected gas axially along the walls of the off-gas pipe through a series ofholes or slots 
in the inner wall. 



Submerged Bed Scrubber 



Each LAW melter has a dedicated SBS. After each film cooler, the off-gas enters the 
SBS column for further cooling and solids removal. The SBS is a passive device 
designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas, 
cooling and condensation of melter vapor emissions, and interim storage of condensed 
fluids. It will also quench the off-gas to a desired discharge temperature through the use 
of cooling coils/jacket. The off-gas leaves the SBS in thermal equilibrium with the 
scrubbing solution. 



The SBS has two off-gas inlets, one for the normal operations line and one for the 
standby line. The off-gas enters the SBS through the appropriate inlet pipe that runs 
down through the center ofthe bed to the packing support plate. The bed-retaining 
walls will extend below the support plate creating a lower skirt which will allow the 
formation of a gas bubble underneath the packing. The entire bed is suspended off the 
floor of the SBS to allow the scrubbing solution to circulate freely through the bed. 
After formation of the gas bubble beneath the packing, the injected off-gas then bubbles 
up through the packed bed. The rising gas bubbles also cause the scrubbing liquid to 
circulate up through the packed bed, resulting in a general recirculation of the scrubbing 
solution. The packing breaks larger bubbles into smaller ones to increase the gas to 
water contacting surface, thereby increasing particulate removal and heat transfer 
efficiencies. The warmed scrubbing solution then flows downward outside of the 
packed bed through cooling coils/jacket. 



The scrubbed off-gas discharges through the top of the SBS and is routed to the wet 
electrostatic precipitator (one per melter) for further particulate removal. 
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Wet Electrostatic Precipitator 



The SBS off-gas is routed to the WESP for removal of aerosols down to and including 
sub-micron size. Each melter system has a dedicated wet electrostatic precipitator. The 
off-gas enters at the top of the unit and passes through a distribution plate. The evenly 
distributed saturated gas then flows downward through the tubes. The tubes act as 
positive electrodes. Each tube has a single negatively charged electrode, which runs 
down the center of the tube. A high voltage, direct current transformer supplies power 
to the electrodes. A strong electric field is generated along the electrodes giving a 
negative charge to the aerosols passing through the tubes. The negatively charged 
particles move towards the positively charged tube walls for collection. Collected 
particles are then washed from the tube walls along with collected mists. As the gas 
passes through the tubes, the first particles captured are the water droplets. As the water 
droplets gravity drain through the electrode tubes the collected particles are washed off, 
and the final condensate is collected in the wet electrostatic precipitator dished bottom 
area. A water spray may be used periodically to facilitate washing collected aerosols 
from the tubes. The tube drain and wash solution are routed to a collection vessel. 



2.2.3 Standby Primary Off-gas Treatment System 



The standby line consists of an off-gas duct from the melter to the SBS and a pressure 
relief device. The standby off-gas duct will extend to the bottom ofthe SBS packed 
bed, .identical to the main off-gas line. It is the same size as the main off-gas line, thus 
providing a doubling of flow cross-section for melter-generated gases. During an 
unlikely event of melter surge, the pressure relief device valve will open rapidly, 
providing an alternative path for the melter off-gas to flow. With this alternative 
routing, pressure control on the melter plenum can be maintained. 



2.2.4 Vessel Ventilation Off-gas Treatment 



The vessel ventilation off-gas system prevents migration of waste contaminates into the 
process cells and operating areas. It does this by maintaining the various LAW process 
vessels under a slight vacuum relative to the cell. The composition of the ventilation air 
is expected to be primarily air with slight chemical and radioactive particulate 
contamination. 



The vessel ventilation air is combined with the melter off-gas prior to entering the 
secondary off-gas system HEP A filter pre-heater. The combined air streams are treated 
together in the remaining sections of the secondary off-gas treatment systems. A 
pressure control device is used to regulate the pressure between the vessel ventilation 
off-gas system and the melter off-gas system. 



2.2.5 LAW Secondary Off-gasN esse! Vent Process System 



The melter off-gas stream that is treated through the primary off-gas system is combined 
with the vessel ventilation off-gas stream and treated through the LAW secondary off-
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gas/vessel vent process system. This system removes the remaining particulate, 
miscellaneous acid gases, gaseous NOx, and volatile organic compounds. Major 
components in the system include the HEP A pre-heaters and filters, catalytic oxidizer 
and reducer unit, and a caustic scrubber. Descriptions of these components are provided 
below. 



HEPA Pre-Heaters, Filters and Exhauster 



Next, the off-gas is heated, using an electric pre-heater, to a temperature above the gas 
stream's dew point and then passed through dual set ofHEPA filters to provide high 
efficiency submicron removal. The off-gas is heated to avoid condensation in the 
HEP A filters. The HEP A filters provide a combined particulate removal efficiency 
greater than 99.9995%. When the radiation levels or differential pressure, or both, drop 
across the filters becomes too high, they will be manually changed out. The system is 
comprised of two HEP A filter trains. The off-gas passes through one filter train while 
the other remains available as an installed backup. 



Catalytic Oxidizer/Reducer Unit 



To remove volatile organics compounds and NOx in the off-gas stream, a catalyst skid 
mounted unit with a combined thermal catalytic oxidizer unit and a NOx selective 
catalytic reduction unit will be used. These units incorporate a heat recovery exchanger, 
an electric heater, a thermal catalyst bed, and a NOx selective catalytic reduction bed. In 
this catalyst skid, organic compounds are oxidized to carbon dioxide (C02), water 
vapor, and possibly acid gases (depending on the halogenated volatile organic 
compound present in the stream). Also, NOx is reacted with ammonia to reduce it to 
nitrogen gas and water vapor. The catalytic reduction unit has little effect in removing 
particulate radionuclides that may be present in the off-gas/vessel vent stream. 
However, particulate radionuclides will have been removed upstream by HEP A 
filtration. 



The VOC catalyst column operates at a somewhat lower temperature than the NOx 
catalyst; therefore, it is placed at the beginning of the unit. This arrangement also 
prevents the formation ofNOx through the volatile organic compound catalyst from the 
oxidation of ammonia, which is added after the gas goes through the VOC catalyst. 
Further off-gas heating will occur through the VOCs catalyst, as the reactions occurring 
will be exothermic. 



As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate 
heat exchanger. The heating medium used is the exhaust from the catalytic oxidizer/ 
reducer unit. The cool off-gas enters the cold side of the heat recovery, then passes 
through an electric heater to bring the temperature up to that required for the volatile 
organic compound catalyst to operate. 



After the volatile organic compound catalyst, the off-gas enters a chamber where a urea 
solution is injected through an atomized spray and allowed to mix with the off-gas. 
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Urea, an ammonia source, is added so that the NOx reduction reactions can be carried 
out. Two sets ofNOx catalyst modules are required to achieve the required removal 
efficiency of greater than 98%. The off-gas is treated through the first set ofNOx 
catalyst modules. After the first module, more urea is injected into the stream to allow 
further conversion in the second set. The off-gas then goes through the second catalyst 
module. Reduction ofNOx is also an exothermic reaction; therefore, it significantly 
increases the off-gas temperature. This hot off-gas then enters the hot side of the heat 
recovery unit to heat the incoming off-gas. The cooled off-gas stream is then directed to 
the caustic scrubber for iodine removal, acid gas removal, and final cooling. 



Caustic Scrubber 



The caustic scrubber further treats the melter off-gas by removing 1291 and acid gases 
and providing final off-gas cooling. Some of the process-generated C02 is also 
removed in this scrubber. The C02 gas is neutralized to sodium bicarbonate. 



The off-gas stream enters the bottom of the scrubber and flows upward through a 
packed bed. Contaminates in the off-gas stream are absorbed into the liquid stream 
through interaction ofthe gas, liquid, and packing media. To neutralize the collected 
acid gases, a sodium hydroxide solution is added periodically. The treated off-gas is 
then discharged through a mist eliminator to prevent droplet carryover. After the caustic 
scrubber, the off-gas is released to the environment via a flue in the LAW vitrification 
stack. The scrubber is provided with a bypass line and valve to permit occasional, 
short-term maintenance activities. 



2.2.6 Immobilized Low Activity Waste (ILA W) Glass Container Storage 



The decontaminated ILA W containers are stored at the ILA W container storage canister 
area, which is located adjacent to the LAW vitrification plant. 



The ILA W containers will be constructed of steel which is physically and chemically 
compatible with the glass waste. All of the ILA W containers will be sealed through 
welding. Visual inspection will be conducted to ensure complete enclosure. Under 
normal operating conditions, the ILA W containers are not expected to produce 
emissions. Therefore, no controls will be provided for the ILA W container storage area. 



2.3 HL W Vitrification Plant Off-gas System 



The HL W vitrification plant will consist of five separate flues (emission units): HV -C2, 
HV-Sl, HV-S2, HV-S3, and HV-S4 that will emit non-radionuclide emissions. The 
emission sources to flue HV -C2, HV -S 1, and HV -S2 will consist of off-gases from 
plant building ventilation systems. The off-gases from those streams are expected to be 
particulate at normal temperature. The emission source to flue HV -S3 will consist of 
off-gases from HL W melter and process vessels. This stream is expected to contain 
particulates, radioactive gases, volatile organics, and acid gases· at relatively high 
temperature and moisture content. The emissions from HLW RFD and PJMs will be 



US DOE Notice of Construction Approval Order No. DE02NWP-OO 
July 8, 2002 
P""" 1?. of?./1 











vented through flue HV -S4. This stream is expected to be particulate at normal 
temperature. 



2.3.1 HL W Melter Off-gas System 



The HL W melter off-gas treatment process system consists of the following systems: 



• HL W primary off-gas process system 
• HL W vessel vent process system 
• HLW secondary off-gas process system 



Melter off-gas will be generated from the vitrification ofHL W in the Joule-heated 
ceramic melter. The rate of generation of gases in the melter is dynamic and not steady 
state. The melter will generate off-gas resulting from decomposition, oxidation, and 
vaporization of feed material. Constituents of the off-gas will include: 



• Nitrogen oxides (NOx) 
• Chloride, fluoride, and sulfur as oxides, acid gases, and salts 
• Radionuclide particulates and aerosols 



In addition, the HL W melter generates small quantities of other volatile compounds, 
including 1291, 14C, 3H, and volatile organic compounds. 



The purpose of the HL W off-gas treatment process system is to cool and treat the me Iter 
off-gas and vessel ventilation off-gas to a level that is protective of human health and 
the environment. The off-gas system must also provide a pressure confinement 
boundary that will control melter pressure and prevent vapor release to the plant. The 
design of the me Iter off-gas system must accommodate changes in off-gas flow from the 
melter without causing the melter to pressurize. 



Initial decontamination of off-gas from the melter is provided by the primary off-gas 
treatment system. This primary off-gas system is designed to handle intermittent surges 
of seven times steam flow and three times non-condensable flow from feed. The 
primary system consists of a film cooler, SBS, a wet electrostatic precipitator, and a 
high efficiency mist eliminator. This system cools the off-gas and removes particulates. 



Additionally, an extra line from the melter to the SBS is provided in the unlikely case 
that the primary off-gas line plugs. This extra line includes a valve as the isolation 
device. As soon as the melter vacuum decreases to a set point, the valve is actuated and 
off-gas flow is allowed through the line to the SBS, thereby preventing melter 
pressurization. In the event that the melter surge is much higher than the system is 
designed to handle, a pressure relief device acts as the pressure relief point venting the 
off-gas to the melter cell. 
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The vessel ventilation header joins the primary off-gas system after the wet electrostatic 
precipitator. After the high efficiency mist eliminator, the off-gas is routed to the 
secondary off-gas treatment system. The off-gas received through the vessel ventilation 
system consists primarily of air, water vapor, and minor amounts of aerosols generated 
by the agitation or movement of vessel contents. 



The secondary off-gas system is designed to handle maximum sustained flow rate from 
the melter. The secondary off-gas system consists of a heat recovery unit, exhauster 
fans (two sets), a catalytic oxidizer/reducer unit and a silver mordenite adsorption unit. 
The following sections provide descriptions of major melter off-gas treatment 
components. 



2.3.2 Primary Melter Off-gas Treatment System 



The purpose ofthe primary off-gas treatment system is to cool the melter off-gas and to 
remove off-gas aerosols generated by the melter and from the vessel ventilation air. 
This treatment system consists of a film cooler, a SBS, a wet electrostatic precipitator, a 
high efficiency mist eliminator, an electric heater, and high efficiency particulate air 
filters. 



Film Cooler 



The function of the film cooler is to cool the off-gas below the glass sticking 
temperature to minimize solids deposition on the off-gas piping walls. The off-gas exits 
the melter and is mixed with air in the off-gas film cooler. Each melter has a film 
cooler. The film cooler is a double-walled pipe designed to introduce injected gas 
axially along the walls of the off-gas pipe through a series ofholes or slots in the inner 
wall. 



A mechanical reamer may be mounted on the film cooler to periodically remove solids 
build-up on the inner film cooler wall. The reaming device (wire brush or drill) would 
be periodically inserted into the film cooler for mechanical solids removal. 



Submerged Bed Scrubber 



The off-gas from the HL W melter is further treated by a SBS. The off-gas enters the 
SBS column for further cooling and solids removal. The SBS is a passive device 
designed for aqueous scrubbing of entrained radioactive particulate from melter off-gas, 
cooling and condensation of melter vapor emissions, and interim storage of condensed 
fluids. It will also quench the off-gas to a desired discharge temperature through the use 
of cooling coils/jacket. The off-gas leaves the SBS in thermal equilibrium with the 
scrubbing solution. 



The SBS has two off-gas inlets, one for the normal operations line and one for the 
standby line. The off-gas enters the SBS through the appropriate inlet pipe that runs 
down through the center of the bed to the packing support plate. The bed-retaining 
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walls will extend below the support plate creating a lower skirt which will allow the 
formation of a gas bubble underneath the packing. The entire bed is suspended off the 
floor of the SBS to allow the scrubbing solution to circulate freely through the bed. 
After formation of the gas bubble beneath the packing, the injected off-gas then bubbles 
up through the packed bed. The rising gas bubbles also cause the scrubbing liquid to 
circulate up through the packed bed, resulting in a general recirculation of the scrubbing 
solution. The packing breaks larger bubbles into smaller ones to increase the gas to 
water contacting surface, thereby increasing particulate removal and heat transfer 
efficiencies. The warmed scrubbing solution then flows downward outside ofthe 
packed bed through cooling coils/jacket. The scrubbed off-gas discharges through the 
top of the SBS and is routed to the wet electrostatic precipitator for further particulate 
removal. 



Wet Electrostatic Precipitator 



The SBS off-gas is routed to the WESP for removal of aerosols down to and including 
sub-micron size. The off-gas enters at the top ofthe unit and may pass through a 
distribution plate. The evenly distributed saturated gas then flows downward through 
the tubes. The tubes act as positive electrodes. Each of these tubes has a single 
negatively charged electrode, which runs down the centerline of each tube. A high 
voltage, direct current transformer supplies the power to the electrodes. A strong 
electric field generated along the electrodes will give a negative charge to the aerosols. 
The negatively charged particles move toward the positively charged tube walls for 
collection. Collected particles are then washed from the tube walls along with collected 
mists. As the gas passes through the tubes, the first particles captured are the water 
droplets. As the water droplets gravity drain through the electrode tubes, the collected 
particles are washed off and the final condensate is collected in the wet electrostatic 
precipitator dished bottom area. A water spray may be used periodically to facilitate 
washing collected aerosols from the tubes. The tube drain and wash solution are routed 
to a collection vessel. 



High Efficiency Mist Eliminator 



Further removal of radioactive aerosols is accomplished using the HEME. The HEMEs 
also reduce the dust-loading rate on the HEPA filters. A HEME is essentially a high 
efficiency demister that has a removal efficiency of greater than 99% for aerosols down 
to the sub-micron size. As the off-gas passes through the HEME, the liquid droplets 
and other aerosols within the off-gas interact with HEME filaments. As the aerosols 
contact the filaments, they adhere to the filaments surface by surface tension. As the 
droplets agglomerate and grow, they eventually acquire enough mass to fall by gravity 
to the bottom of the unit, thus overriding the original surface tension, friction with the 
filaments, and the gas velocity. These collected droplets will contain the majority of the 
off-gas radioactivity and will be collected in the bottom of the HEME. The condensate 
will collect and gravity drain into a SBS condensate vessel. As the condensate flows 
down through the filter bed, a washing action is generated that will help wash collected 
solids from the filter elements. However, some solids may accumulate in the bed over 
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time, causing the pressure drop across the filter to increase. When the pressure drop 
across the HEME reaches a predefined level, it is washed with process water to facilitate 
removal of accumulated solids. Some insoluble solids may remain, and their 
accumulation will eventually lead to the replacement of the HEME filter elements. 



HEPA Pre-Heaters, Filters and Exhauster 



Next, the off-gas is heated using an electric pre-heater to a temperature above the gas 
stream's dew point and then passed through dual set ofHEPA filters to provide high 
efficiency submicron removal. The off-gas is heated to avoid condensation in the 
HEP A filters. The HEP A filters provide a combined particulate removal efficiency 
greater than 99.9995%. When the differential pressure drop across the filters becomes 
too high, they will be remotely changed out. The system is comprised of two parallel 
heater/HEP A filter trains. The off-gas passes through one train while the other remains 
available as an installed backup. 



2.3.3 Standby Primary Off-gas Treatment System 



The standby line consists of an off-gas duct from the melter to the SBS and a pressure 
relief device. The standby off-gas duct will extend to the bottom of the SBS packed 
bed, identical to the main off-gas line. It is the same size as the main off-gas line, thus 
providing a doubling of flow cross-section for melter-generated gases. During a 
unlikely event of melter surge, the pressure relief device valve will open rapidly, 
providing an alternative path for the melter off-gas to flow. With this alternative 
routing, pressure control on the melter plenum can be maintained. 



2.3.4 Vessel Ventilation Off-gas Treatment 



The vessel ventilation off-gas system prevents migration of waste contaminates into the 
process cells and operating areas. It does this by maintaining the various HL W process 
vessels under a slight vacuum relative to the cell. The composition of the ventilation air 
is expected to be primarily air with slight chemical and radioactive particulate 
contamination. 



The vessel ventilation air is combined with the melter off-gas prior to entering the 
primary off-gas system HEMEs. The combined air streams are treated together in the 
remaining sections of the primary and secondary off-gas treatment systems. A pressure 
control device is used to regulate the pressure between the vessel ventilation off-gas 
system and the melter off-gas system. 



2.3.5 HL W Pulse Ventilation System 



Gaseous emissions are produced by RFDs and P JMs that are used to mix and move 
wastes in the HLW vitrification plant. The exhausts from RFDs and PJMs throughout 
the HL W vitrification plant are collected in the pulse ventilation system headers. This 
exhaust is potentially contaminated with aerosols and particulates. Electric pre-heaters 
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eliminate liquid aerosols and reduce the relative humidity of the gas stream, as 
necessary, before it encounters the system HEP A filters. The gas is passed through 
HEP A filters to remove particulates that may be present. When the differential pressure 
drops or radiation levels across the filters become too high, they will be remotely 
changed out. 



2.3.6 Secondary Off-gas Treatment System 



The combined primary off-gas stream and vessel ventilation off-gas stream are 
discharged to the secondary off-gas treatment system. The secondary off-gas system 
will treat the combined off-gas to a level protective of human health and the 
environment. Specifically, the secondary off-gas treatment system will remove 
radioactive iodine, volatile organic compounds, and acid gases, as required, to meet the 
facilities' air discharge requirements. The secondary off-gas treatment system consists 
of an organic thermal catalytic oxidizer unit, NOx selective catalytic reduction unit, and 
a silver mordenite column. 



Catalytic Oxidizer/Reducer Unit 



To remove volatile organic compounds and NOx in the off-gas stream, a catalyst skid 
mounted unit with a combined thermal catalytic oxidizer unit and a NOx selective 
catalytic reduction unit will be used. These units incorporate a heat recovery exchanger, 
an electric heater, a thermal catalyst bed, and a NOx selective catalytic reduction bed. In 
this catalyst skid, organic compounds are oxidized to carbon dioxide, water vapor, and 
possibly acid gases (depending on the halogenated volatile organic compound present in 
the stream). Also, NOx is reacted with ammonia to reduce it to nitrogen gas and water 
vapor. 



The VOC catalyst column operates at a somewhat lower temperature than the NOx 
catalyst; therefore, it is placed at the beginning of the unit. This arrangement also 
prevents the formation ofNOx through the VOC catalyst from the oxidation of 
ammonia, which is added after the gas goes through the VOC catalyst. Further off-gas 
heating will occur through the VOC catalyst, as the reactions occurring are exothermic. 



As the off-gas enters the unit, it travels through the heat recovery unit, which is a plate 
heat exchanger. The heating medium used is the exhaust from the catalytic 
oxidizer/reducer unit. The cool off-gas enters the cold side of the heat recovery, then 
passes through an electric heater to bring the temperature up to that required for the 
volatile organic compound catalyst to operate. 



After the volatile organic compound catalyst, the off-gas enters a chamber where 
gaseous ammonia is injected through an atomized spray and allowed to mix with the 
off-gas. Ammonia is added so that the NOx reduction reactions can be carried out. 
Reduction ofNOx is also an exothermic reaction; therefore, it significantly increases the 
off-gas temperature. This hot off-gas then enters the hot side of the heat recovery unit to 
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heat the incoming off-gas. The cooled off-gas stream is then directed to the silver 
mordenite column for iodine and acid gas removal. 



Silver Mordenite Adsorber 



The silver mordenite adsorber is present to remove halogens such as radioactive iodine, 
fluorine, and chlorine from the melter off-gas. Silver mordenite is an absorbent in the 
form of cylindrical pellets contained in cartridges. The absorbent is expected to lose 
effectiveness over time and will require replacement. Halogens react with the silver in 
the bed and are trapped within the matrix. Loading begins at the front of the silver 
mordenite beds and progressively loads the silver through the column until 
breakthrough is reached at the end of the column. Absorption reactions occur within a 
reaction zone (or mass transfer zone) that varies in length depending on the temperature 
ofthe bed and the gas velocity through the bed. The reaction zone length within a silver 
mordenite bed is readily apparent through the use of a transparent column since there is 
a color change as the reaction progress. The silver mordenite pellets will change color 
from white, to yellow, and finally purple, once all the silver is consumed. The column 
structure is similar to that in a carbon bed absorber. The adsorber unit is not a tank-like 
structure, but is instead a bank of cartridges through which the gas stream is directed. 
The absorbent cartridges allow for manual removal and replacement when required or 
after a predetermined life span and are sized to fit into standard waste drums for 
disposal. 



2.3. 7 Immobilized HL W (IHL W) Glass Canister Storage 



The decontaminated lliL W canisters are stored at a the lliL W canister storage area, 
which is located in the HL W vitrification plant. 



The lliL W containers will be constructed of steel. The steel will be physically and 
chemically compatible with the glass waste. All ofthe lliLW canisters will be sealed 
through welding. Visual inspection will be conducted to ensure complete closure. 
Under normal operating conditions, the lliL W canisters are not expected to produce 
emissions. Therefore, no controls will be provided for the lliL W canister storage area. 



2.3.8 Melter Off-gas Maintenance Bypass System 



The HL W and LAW melters are equipped with a maintenance ventilation line that 
bypasses the SBS and WESP units. The purpose of this line is to provide melter 
ventilation during idling conditions in the unlikely event that the SBS or WESP requires 
maintenance. Prior to initiating use ofthe maintenance ventilation line, waste feed will 
be halted and the melter placed into an idle condition. No waste feed would be fed to 
the melters when the maintenance ventilation line is in use. 



The maintenance ventilation line may also find use during commissioning when the 
plant is running on non-radioactive, non-dangerous simulants. The maintenance 
ventilation line could also be used if maintenance was required for the melter standby or 
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duty off-gas lines connecting the melter and the SBS, or the standby off-gas line 
actuation valve. In this case, the standby and duty lines would be isolated, for example, 
by valves, spectacle flanges, or hydraulically (by raising the level in the SBS). 



Idling emissions from the melter are mainly heated air at about 115 to 1110 the gas 
volume expected during slurry feeding. The gas will still be processed through the 
secondary off-gas treatment system that includes HEP A filtration, thermal catalytic 
oxidation, and selective catalytic reduction. 



2.4 WTP Building Ventilation 



The pretreatment, LAW vitrification, and HL W vitrification plants building ventilation 
systems requiring controls are: 



• C2 area ventilation 
• C3 area ventilation 
• C5 area ventilation 



The C2 areas typically will consist of non-process operating areas, access corridors, and 
control/instrumentation and electrical rooms. Filtered air will be supplied to these areas 
by the C2 supply system and will be cascaded into adjacent C3 areas or HEP A filtered 
and exhausted by the C2 exhaust system. 



The C3 areas typically will consist of filter plant rooms, workshops, maintenance areas, 
and monitoring areas. Access from a C2 area to a C3 area will be via a C2/C3 sub
change room. Air will generally be drawn from C2 areas and cascaded through the C3 
areas into C5 areas. The C3 air that is not cascaded to C5 areas is passed through HEP A 
filters and discharged to the atmosphere. 



The C5 areas typically will consist of a series of process cells where waste will be stored 
and treated. The hot cell will house major pumps and valves and other process 
equipment. Air will be cascaded into the C5 areas, generally from adjacent C3 areas, 
and extracted by the C5 extract system. The C5 exhaust system will be comprised of 
HEP A filters and variable speed fans. Fans designed to maintain continuous system 
operation will drive the airflow. This system will also be interlocked with the C3 area 
ventilation system to prevent backflow by shutting down the C3 system if the C5 area 
ventilation system shuts down. The C5 air is passed through HEP A filters and 
discharged to the atmosphere. 



2.5 Analytical Laboratory Off-gas System 



The WTP analytical laboratory will provide support for process control, waste form 
compliance, regulatory analysis for air, liquid, soil and sludge samples, and tank farm 
core and grab samples. Radionuclide particulate and aerosols are expected in the 
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analytical laboratory exhaust systems due to the handling and analysis ofvarious 
samples. 



The analytical laboratory will be comprised ofhot cells, intermediate level radiological, 
and low activity-environmental/effluent and non-radiological laboratories. Sample 
conveyance systems will automatically transport samples from the other process plants 
to the analytical laboratory. High activity samples will be managed in a hot cells area 
that will contain hot cells dedicated to specific analytical techniques or functions. The 
hot cell exhaust will be handled as C5 ventilation system and the exhausts from C5 
ventilation are processed through HEP A filters prior to discharge through the analytical 
laboratory stack. Medium radioactive samples will be managed in the intermediate 
radiological laboratories. Each laboratory will have specific analytical equipment to 
perform the intended function. Fume hoods within these laboratories will be handled by 
the C3 ventilation system. The C3 air is processed through HEP A filters prior to 
discharge to the atmosphere through the analytical laboratory stack. 



C2 areas consist of operating areas, equipment rooms, low and non-radiological 
laboratories, marshalling rooms, stores, corridors, and offices. Filtered and tempered air 
will be supplied to these areas by the C2 supply system. Where there is no cascade to 
C3 areas and where the building construction allows, air in excess of supply will be 
extracted from C2 areas by the C2 extraction system and processed through HEP A 
filtration prior to discharge to the atmosphere. 



2.6 Balance of Facility Off-gas Controls 



Based on the anticipated activities and emission analyses, the glass former storage area 
is the only area that requires controls for toxic air emissions. 



The glass former storage building is designed to receive, store, weigh, blend, and 
transport glass former materials to the LAW and HL W vitrification plants. The building 
will consist of an enclosed materials receipt area and an outdoor storage area. The 
receipt area houses a truck unloading drive-through, a bagged chemical storage area, bag 
unloaders, a vacuum unloader and transporter, an operator's office, and air compressors 
that support the glass former handling and pneumatic transport. The outdoor storage 
area will contain storage silos, weight hoppers, transporters, blending silos, and blended 
glass former transporters. The building will have a bag-house to minimize emissions 
during loading and unloading. Transfer of the glass formers will occur through sealed 
pneumatic transport. 



THEREFORE, IT IS ORDERED that the project as described in said Notice of Construction 
application, and more specifically detailed in plans, specifications, and other information, submitted 
to the Department of Ecology in reference thereto, is approved for construction, installation and 
operation, provided the following conditions are met: 
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APPROVAL CONDITIONS: 



1. EMISSIONS CONTROL 



1.1 LAW maximum production of solid vitrified borosilicate glass shall not exceed 18,250 
metric tons/year on a 12 month rolling summation calculated once per month. 
Compliance shall be monitored by maintaining and submitting records. 



1.2 HL W maximum production of solid vitrified borosilicate glass shall not exceed 1,095 
metric tons/year on a 12 month rolling summation calculated once per month. 
Compliance shall be monitored by maintaining and submitting records. 



1.3 Opacity from each exhaust stack from process facilities (Pretreatment, HL W and LAW) 
shall not exceed 5 percent, other facility stacks shall not exceed 10 percent, over a 6 
minute average as measured by EPA Reference Method 9, or an equivalent method 
approved in advance by Ecology. A certified opacity reader shall read and record the 
opacity concurrent with any source testing. 



1.4 All boilers, generators and the diesel fire pump shall be fired on Ultra-Low Sulfur Fuel 
(ULSF), unless the permittee has demonstrated that ULSF is not available or not 
practical and Ecology agrees in writing that such a demonstration has been made, in 
which case low sulfur fuel shall be used. For the purpose of this provision, ULSF 
means natural gas, propane, or fuel oil with a sulfur content of0.0030% or less. Low 
sulfur fuel means fuel oil with a sulfur content of less than 0.05%. At a minimum, a 
demonstration of non-availability shall consist of submittal by the permittee of a written 
statement concerning each refinery in the State of Washington that ULSF is not 
available. At a minimum a demonstration of non-practicality shall consist of submittal 
by the permittee of the reason that ULSF cannot be used, including a technical analysis 
and a survey of other similar locations showing that ULSF has been found not to be 
practical at these locations. If Ecology agrees that a demonstration of non-availability or 
non-practicality has been made, it shall state its agreement in a letter allowing the use of 
low sulfur fuel for a period not to exceed one year, after which the permittee must either 
use ULSF or again make a demonstration of non-availability or non-practicality. 
Compliance shall be monitored by maintaining and submitting records of fuel 
purchases. 



1.5 Each ofthe 5 steam generating boilers shall not exceed 7,008 hours per year on a 12 
month rolling summation calculated once per month. Compliance shall be monitored 
by installing and operating non-resetable totalizers on each boiler. 



1.6 Each of the 4 hot water boilers shall not operate for more than 2,628 hours per year on a 
12 month rolling summation calculated once per month. Compliance shall be 
monitored by installing and operating non-resetable totalizers on each boiler. 
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1. 7 Each of the 6 emergency generators shall not operate for more than 24 hours per year on 
a 12 month rolling summation calculated once per month. Compliance shall be 
monitored by installing and operating non-resetable totalizers on each generator. 



1.8 The diesel fire pump shall not operate for more than 35 hours per year on a 12 month 
rolling summation calculated once per month. Compliance shall be monitored by 
installing and operating a non-resetable totalizer on the fire pump. 



2. TOTAL EMISSION LIMITS 



2.1 The activities described in the NOC application will be permitted with the control 
technologies proposed, provided that the total emissions from all activities will not 
result in exceedance of WAC 173-460 ASILs or the criteria pollutants estimate listed 
under the Emissions section of this order. 



2.2 A new NOC will be required, if total emissions oftoxic air pollutants exceed the values 
specified in tables 4, 5 and 6 in Attachment 1. These values shall be confirmed by 
emission calculations, for indicator constituents, derived from waste characterization 
data obtained through implementation of the Ecology approved Regulatory Data 
Objectives Supporting Tank Waste Remediation System Privatization Project (PNNL-
12040). Results of any such calculations will be maintained on file and made available 
upon inspection/request. 



2.3 A new NOC also is required if total emissions of any criteria pollutants, derived from 
calculations/monitoring, would exceed the estimates listed under the Emissions section 
ofthis order. 



2.4 A modification to the PSD permit will be necessary before SOx emissions shall exceed 
40 tons/year. 



3. GENERAL TESTING REQUIREMENTS 



3.1 Within 180-days of achieving the optimized feed rate of simulant at which the facilities 
will be operated, the permittee shall demonstrate initial compliance through a 
performance demonstration conducted per an Ecology approved Performance 
Demonstration Plan. Ecology shall be notified at least 30 days prior to the test and 
invited to participate in the test activities at least one week prior to testing. 



3.2 Testing per the initial compliance testing shall be conducted annually unless an 
alternate frequency is proposed by the permittee and approved of by Ecology. 



3.3 The permittee shall provide to Ecology written reports of all compliance testing within 
90 days of the test date. 



3.4 Sampling ports and platforms for testing must be provided by the permittee. The ports 
must meet the requirements of Title 40 Code ofFederal Regulations Part 60 (40 CFR 
60), Appendix A, Method 1, 7/1100. Adequate permanent and safe access to the test 
ports must be provided. 



US DOE Notice of Construction Approval Order No. DE02NWP-OO 
July 8, 2002 
P"""?.?. nf?.li 











3.5 Testing shall be conducted according to the following methods, unless an alternate 
method has been proposed in writing by the permittee and approved by Ecology in 
writing in advance of the testing. 



3.5 .1 Carbon Monoxide-EPA Reference Method 10, 40 CFR 60, Appendix A, 
7/1/00 



3.5.2 Nitrogen Oxides- EPA Reference Method 7E, 40 CFR 60, Appendix A, 
711/00 



3.5.3 Particulate Matter- EPA Reference Methods 1 through 5, 40 CFR 60, 
Appendix A, 7/1/00. 



3.5.4 Volatile Organic Compounds (VOC)- EPA Reference Method 18,40 CFR 60, 
Appendix A, 7/1/00 



3.5 .5 Sulfur Dioxide-EPA Reference Method 6C, 40 CFR 60, Appendix A, 7/1/00. 



3.6 During the source testing described above, a direct-reading measurement device for 
carbon monoxide and nitrogen oxides with a minimum measurement accuracy of five 
percent or less shall take readings according to methods proposed by the permittee and 
approved by Ecology in writing in advance ofthe testing. The direct-reading 
instrument shall be calibrated for future use using the results of the source testing. 



4. EMISSION CONTROL MONITORS 



Emissions from boilers and generators shall be monitored for NOx, CO, and Oxygen by 
means of a portable emissions analyzer (direct-reading measurement device) at initial startup 
and after routinely scheduled maintenance activities and burner/control adjustments such as 
fuel/air metering ratio control and oxygen trim control. 



5. MANUALS 



Within 90 days of startup DOE shall identify operational parameters and practices that will 
constitute proper operation of the Pretreatment plant, LAW vitrification plant, the HL W 
vitrification plant, the Laboratory, and the BOF that have the potential to affect emissions to 
the atmosphere, including but not limited to, the steam boilers, the hot water boilers and the 
emergency generators. These operational parameters and practices shall be included in an 
operation and maintenance manual (O&M) for the facility. The O&M manual shall be 
maintained and followed by the DOE and shall be available for review by state, federal and 
local agencies. The O&M manuals shall be updated to reflect any modifications of the 
process or operating procedures. The Pretreatment plant, LAW vitrification plant, the HL W 
vitrification plant, the Laboratory, and the BOF shall be properly designed, operated and 
maintained. Failure to follow the requirements of the O&M Manual and the adequacy of the 
O&M Manual will be two of the factors considered by Ecology in determining whether these 
sources are properly designed, operated and maintained.Emissions that result from a failure to 
follow the requirements of the O&M manual maybe considered credible evidence that 
emission violations have occurred. 



US DOE Notice of Construction Approval Order No. DE02NWP-OO 
July 8, 2002 
P"<>" ?.1 nf ?.fi 











6. INITIAL NOTIFICATIONS & SUBMITTALS 



All notifications and submittals required under these Approval Conditions shall be sent to: 



Washington State Department of Ecology 
Nuclear Waste Program 
1315 West Fourth Avenue 
Kennewick, Washington 99336-6018 



7. MONITORING and RECORDKEEPING 



Specific records shall be kept on-site by the Permittee and made available for inspection by 
Ecology upon request. The records shall be organized in a readily accessible manner and 
cover a minimum of the most recent sixty (60) month period. The records to be kept shall 
include, but not be limited to, the following: 



7.1 Production records of LAW and HL W vitrification product. 
7.2 Calculations ofTAPs emissions derived from waste feed characterization. 
7.3 Calculations of ammonia emissions from LAW and HL W. 
7.4 Records of monthly fuel purchases and use and an annual certification, from the fuel 



distributor, stating the sulfur content of the fuel that was supplied. 
7.5 A monthly report of total SOx emissions from all boilers, generators and the diesel 



fire pump shall be prepared. The monthly report shall also contain a 12 month rolling 
summation of SOx emissions. SOx emissions estimates will be tracked consistent 
with the calculations provided in the Notice of Construction Application. The report 
shall be maintained on file and made available upon inspection. 



7.6 Logs of boiler tune-ups and significant boiler maintenance activities will be 
maintained. 



8. GENERAL CONDITIONS 



8.1 Fugitive Dust Control: A Construction Phase Fugitive Dust Control Plan, 
prepared using EPA and Ecology guidelines, shall be developed and implemented. A 
copy of this plan shall be maintained onsite at all times in a place known to facility 
employees that are responsible for complying with the requirements contained therein and 
shall be retrievable by those employees at all times when activities regulated by the 
documents are occurring. These documents shall be made available to Ecology upon 
request. 



8.2 Commencing/Discontinuing Construction and/or Operations: This approval shall 
become void if the proposed activities are not commenced within eighteen (18) months 
after receipt of this Order approving the NOC application, or if activities are 
discontinued for a period of eighteen (18) months. 
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8.3 Compliance Assurance Access: Access to the source by EPA or Ecology shall be 
allowed for the purposes of compliance assurance inspections. Failure to allow access 
is grounds for revocation of the Order approving the NOC. 



8.4 Modification to Facility or Operating Procedures: Any modification to any 
equipment or operating procedures, contrary to information provided in the NOC 
application, shall be reported to Ecology at least sixty ( 60) days before such 
modification. Such modification may require a new, or amended, NOC approval Order. 



8.5 Activities Inconsistent with this Order: Any activity undertaken by the Permittee or 
others, in a manner that is inconsistent with the NOC application, and this 
determination, shall be subject to Ecology enforcement under applicable regulations. 



8.6 Obligations under Other Laws or Regulations: Nothing in this Order shall be 
construed to relieve the Permittee of its obligations under any local, state, or federal 
laws, or regulations. 



8.7 Nothing in this approval shall be construed as obviating compliance with any 
requirement of law other than those imposed pursuant to the Washington Clean Air 
Act, and rules and regulations there under. 



8.8 A two (2) month testing and break-in period is allowed, after any part or portion ofthis 
project becomes operational, to make any changes or adjustments required to comply 
with applicable rules and regulations pertaining to air quality and conditions of 
operation imposed herein. Thereafter, any violation of such rules and regulations, or of 
the terms of this approval, shall be subject to the sanctions provided in Chapter 70.94 
RCW. 



Authorization may be modified, suspended or revoked in whole, or part, for cause including, but 
not limited to, the following: 



1. Violation of any terms or conditions of this authorization; 



2. Obtaining this authorization by misrepresentation, or failure to disclose fully all relevant 
facts. 



The provisions of this authorization are severable and, if any provision of this authorization, or 
application of any provisions of this authorization to any circumstance, is held invalid, the 
application of such provision to their circumstances, and the remainder of this authorization, 
shall not be affected thereby. 



Any person feeling aggrieved by this ORDER may obtain review thereof by application, within 
thirty (30) days of receipt of this ORDER, to: 



Pollution Control Hearings Board 
P.O. Box 40903 
Olympia, Washington 98504-0903 
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ConcWTently. copies of the application must be sent to: 



Washington State Department of Ecology 
P.O. Box 47600 
Olympia, Washington 98504-7600 



Washington State Oepanment of Ecology 
1315 West Founh Avenue 
Kennewick Washington 99336-6018 



These procedures are consistent with the provisions of Chapter 43.21 B RCW, and the rules and 
:regulations adopted there under. 



DATED at Kennewick, Washington, this the 8th day of July 2002. 



APPROVED BY: 



USOOE Nonce ofCons!:f'llctum Approval Order No DEQ2NWP-OO 
T •• l •. 0 "lfVl"'' 











Attachment 1 











Emissions Calculations 



Table 1 Summary of Criteria Pollutant Annual Emission Estimates from WTP (tons/year) 



--------------------Balance of Facilities---------------------



Sum of 
Steam and Backup Fire Water PSD 
Hot Water Diesel Pump Oil- Total Significance 



Pretreatment LAW HLW Steam Hot Water Boilers Generators fired Engine Emissions Limits 
Pollutant Facilities Vitrification Vitrification (1) Boilers (2) Boilers (3) (2), (3) (4) (5) (tons/year) (tons/year) 



NOx 0.22 7.51 1.25 109.75 32.93 142.68 3.89 0.24 155.79 40 



SOz <0.01 <0.01 <0.01 29.93 8.98 38.91 0.07 0.02 39.00 40 



co 0.10 12.71 2.21 21.13 6.34 27.47 0.89 0.05 43.44 100 



PM10 (6) 0.29 0.02 0.01 8.22 2.47 10.68 0.11 0.02 11.14 15 



voc (7) 0.23 0.05 0.01 1.17 0.35 1.53 0.11 0.02 1.94 40 



Pb (8) 5.91E-10 2.84£-09 1.89E-11 5.28£-03 1.58E-03 6.87£-03 6.24E-04 9.53E-05 7.59E-03 0.6 
' ' - . 



Notes: 
I See Table B-5 for detailed calculations. 



2 Based on 4 steam boilers operating 8,760 hours per year. See Table B-3 for detailed calculations. 



3 Based on 3 hot water boilers operating at 40% usage (3,504 hours per year). See Table B-3 for detailed calculations. 



4 Based on 6 backup generators operating at a baseline emission rate for 24 hours. See Table B-4 for detailed calculations. 



5 Based on one 450 horsepower diesel engine for fire water pump. 



6 Particulate emissions from the WTP facilities are assumed to be PM10 and include ammonia/ammonium. 



7 VOC as total organic carbon. 



8 AP-42 is used to estimate lead (Pb) emissions and CARB 1991 speciation of the Pb content of PM and is used to estimate Pb emissions for generators and the fire water pump 
engine. 
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' 
COPC Emissions (g/s) 



Pretreatment LAW HLW 
CAS Pollutant FluePT-S3 FluePT-S4 FlueLV-S3 Flue HV-S3 Flue HV-S4 
Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
10102-44-0 ~itrogen oxides 1.55E-83 1.55E-83 1.74E-87 1.74E-87 5.00E+Ol 9.92E-02 8.30E-Ol 3.29E-01 3.59E-13 3.59E-18 
14265-44-2 !Phosphate 1.09E-02 4.14E-10 8.76E-04 4.11E-14 5.29E-06 2.65E-ll 7.80E-08 3.90E-13 9.83E-09 4.92E-14 
14280-30-9 !Hydroxide 8.06E-02 3.11E-09 7.91E-03 2.64E-13 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.95E-08 1.47E-13 
14797-55-8 !Nitrate 3.65E-02 9.34E-09 1.33E-02 6.04E-13 6.94E-04 3.47E-09 6.55E-06 3.27E-11 7.90E-07 3.95E-12 
14797-65-0 !Nitrite 4.83E-02 8.62E-09 8.22E-03 7.66E-13 2.83E-04 2.83E-09 2.60E-06 2.60E-ll 3.26E-07 3.26E-12 
14808-79-8 Sulfate 5.22E-04 2.86E-11 5.76E-05 2.69E-15 5.04E-06 2.52E-ll 2.98E-07 1.49E-12 3.29E-08 1.65E-13 
16887-00-6 Chloride 1.50E-02 3.59E-10 4.59E-04 2.06E-14 1.48E+OO 1.09E-07 1.78E-02 1.31E-ll 1.79E-09 8.94E-15 
16984-48-8 Fluoride 1.64E-03 9.09E-10 1.60E-03 7.41E-14 2.79E+OO 1.45E-07 1.23E-Ol 6.42E-ll 1.66E-08 8.29E-14 
18540-29-9 Chromium (hexavalent) 1.52E-04 1.15E-10 2.41E-04 1.13E-14 1.47E-02 6.88E-10 2.01E-03 1.05E-12 1.51E-08 7.54E-14 
57-12-5 Cyanide 3.11E-05 2.37E-12 2.51E-06 2.35E-16 1.52E-08 1.52E-13 2.23E-10 2.23E-15 2.81E-11 O.OOE+OO 
630-08-0 Carbon monoxide 1.78E-02 2.97E-03 6.24E-07 6.23E-07 3.66E-Ol 3.66E-Ol 6.36E-02 6.36E-02 5.85E-01 5.85E-06 
63705-05-5 :fotal Sulfur 1.66E-12 1.19E-20 1.09E-10 5.45E-21 4.09E-13 3.19E-20 9.84E-07 7.68E-16 O.OOE+OO O.OOE+OO 
7429-90-5 AJuminum 2.38E-02 8.91E-10 1.71E-03 7.96E-14 5.28E-Ol 7.62E-09 2.38E-02 3.72E-12 9.58E-07 4.79E-12 
7439-89-6 Iron 1.94E-03 7.41E-11 2.72E-04 1.31E-14 1.06E-Ol 1.92E-09 6.74E-03 1.60E-12 1.51E-06 7.57E-12 
7439-92-1 !Lead 7.75E-03 8.52E-12 2.35E-05 1.12E-15 5.43E-04 4.08E-ll 3.60E-04 2.71E-13 O.OOE+OO O.OOE+OO 
7439-93-2 ~'-'ithium 1.79E-05 6.93E-13 1.44E-06 6.77E-17 8.82E-05 5.53E-12 1.99E-03 1.27E-12 5.68E-09 2.84E-14 
7439-95-4 Magnesium 8.48E-05 3.23E-12 5.79E-06 2.68E-16 2.82E-02 9.31E-10 1.53E-04 4.25E-14 2.79E-11 1.39E-16 



!7439-96-5 !Manganese 8.12E-04 2.57E-11 6.99E-05 4.44E-15 8.65E-04 1.59E-ll 2.07E-03 5.40E-13 3.59E-07 1.79E-12 



!7439-97-6 Mercury 4.64E-05 8.25E-07 2.74E-06 2.29E-06 4.43E-02 l.llE-04 1.85E-02 4.61E-05 O.OOE+OO O.OOE+OO 



!7439-98-7 Molybdenum 5.56E-05 2.16E-12 3.94E-06 1.83E-16 2.75E-04 1.76E-ll 2.96E-05 1.90E-14 O.OOE+OO O.OOE+OO 
!7440-02-0 !Nickel 3.09E-04 1.12E-ll 2.62E-05 1.24E-15 4.74E-04 2.04E-ll 2.12E-04 1.38E-13 8.76E-08 4.38E-13 
7440-09-7 Potassium 1.20E-02 1.52E-09 2.88E-03 1.34E-13 9.67E-Ol 4.79E-08 9.99Ec02 4.90E-ll 6.78E-08 3.39E-13 
7440-16-6 R.J:lodium 1.55E-07 6.12E-15 l.OOE-07 4.96E-18 5.55E-05 1.39E-12 2.69E-06 8.72E-16 O.OOE+OO O.OOE+OO 
17440-21-3 Silicon 1.06E-03 5.37E-ll 2.38E-05 3.54E-15 3.35E-Ol 8.37E-09 5.61E-03 1.80E-12 3.05E-08 1.52E-13 
7440-22-4 Silver 8.06E-06 4.29E-16 l.OlE-06 5.02E-17 7.30E-08 4.05E-15 2.88E-04 1.77E-13 O.OOE+OO O.OOE+OO 
7440-23-5 Sodium 9.99E-03 7.18E-09 1.45E-02 6.76E-13 5.38E+OO 3.48E-07 3.06E-01 1.97E-10 7.58E-07 3.79E-12 
7440-24-6 Strontium (total) 6.63E-08 1.60E-13 9.22E-07 4.50E-17 2.04E-05 3.04E-13 5.61E-05 4.41E-14 8.32E-08 4.16E-13 
7440-25-7 !Tantalum 8.05E-08 3.17E~l5 5.18E-08 2.57E-18 2.87E-05 7.19E-13 1.39E-06 4.51E-16 O.OOE+OO O.OOE+OO 
7440-28-0 :fhallium 4.86E-05 2.69E-11 4.74E-05 2.20E-15 8.27E-02 4.30E-09 3.65E-03 1.90E-12 O.OOE+OO O.OOE+OO 
7440-31-5 Tin 2.74E-07 3.09E-13 1.80E-06 8.78E-17 1.96E-05 2.45E-13 4.86E-05 6.88E-15 O.OOE+OO O.OOE+OO 
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COPC Emissions (g/s) 
Pretreatment LAW HLW 



CAS Pollutant FluePT-S3 FluePT-S4 FlueLV-S3 FlueHV-S3 Flue HV-S4 
!Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
7440-33-7 Tungsten 5.36E-07 2.11E-14 3.45E-07 1.71E-17 1.91E-04 4.79E-12 9.27E-06 3.01E-15 O.OOE+OO O.OOE+OO 
7440-36-0 ~ntimony 6.31E-ll 1.19E-16 1.34E-09 6.63E-20 1.51E-08 4.93E-16 9.42E-08 3.12E-17 O.OOE+OO O.OOE+OO 



440-38-2 iArsenic 7.87E-05 4.44E-12 4.33E-06 1.88E-16 3.78E-02 1.97E-09 6.46E-03 3.36E-12 O.OOE+OO O.OOE+OO 
7440-39-3 !Barium 2.36E-05 7.89E-13 l.77E-06 8.33E-17 l.OOE-04 5.07E-13 3.64E-05 2.05E-15 4.19E-11 2.10E-16 
7440-41-7 !Beryllium 1.14E-08 4.47E-16 7.32E-09 3.62E-19 4.06E-06 1.02E-13 1.96E-07 6.37E-17 O.OOE+OO O.OOE+OO 
7440-42-8 !Boron 6.83E-04 4.46E-ll 2.00E-05 7.17E-16 5.69E-Ol 9.92E-09 1.14E-02 2.22E-12 2.06E-08 1.03E-13 
7440-43-9 !Cadmium 4.04E-05 l.60E-12 2.66E-06 1.22E-16 2.03E-03 7.94E-11 1.39E-04 4.93E-14 6.45E-12 3.29E-17 
7440-48-4 Cobalt 6.18E-11 2.37E-18 3.56E-ll 1.76E-21 1.51E-10 1.20E-17 1.32E-09 1.24E-18 O.OOE+OO O.OOE+OO 
7440-50-8 Copper 1.7IE-05 6.25E-13 1.17E-06 5.45E-17 3.98E-05 2.28E-12 5.53E-06 3.17E-15 O.OOE+OO O.OOE+OO 
7440-61-1 Jranium 5.83E-06 6.46E-10 1.77E-06 2.50E-13 1.43E-05 5.25E-10 5.82E-05 2.32E-ll 1.56E-07 8.18E-13 
7440-62-2 Vanadium 9.29E-06 6.45E-10 6.59E-07 3.06E-17 4.60E-05 2.95E-12 4.95E-06 3.17E-15 O.OOE+OO O.OOE+OO 
7440-65-5 Yttrium 6.93E-09 2.10E-14 1.24E-07 6.05E-18 2.67E-06 3.46E-14 7.48E-06 2.97E-15 O.OOE+OO O.OOE+OO 
7440-66-6 Zinc 3.60E-04 2.15E-11 1.41E-05 5.65E-16 1.96E-Ol 5.00E-09 1.18E-03 3.54E-13 3.36E-09 1.68E-14 
7440-67-7 Zirconium 9.66E-05 3.80E-12 6.22E-05 3.08E-15 3.45E-02 8.63E-10 1.67E-03 5.42E-13 5.31E-07 2.65E-12 
7440-69-9 !Bismuth 3.92E-05 1.52E-12 2.78E-06 1.29E-16 1.94E-04 1.24E-ll 2.09E-05 1.34E-14 O.OOE+OO O.OOE+OO 
1'7440-70-2 ~alcium 5.82E-04 1.92E-ll 4.87E-05 2.31E-15 7.00E-02 2.11E-09 2.12E-03 6.05E-13 3.72E-08 1.86E-13 
1'7446-09-5 Sulfur dioxide 5.76E-20 3.34E-20 1.45E-25 1.45E-25 3.02E-02 9.45E-05 1.54E-02 4.81E-05 7.93E-15 7.93E-20 
1'7664-41-7 ~mmonia/ Ammonium 1.22E-02 8.14E-03 3.84E-04 3.12E-04 7.19E+OO 5.91E-04 4.04E-02 1.68E-04 7.88E-10 7.88E-15 
7723-14-0 !Phosphorous 3.54E-03 1.35E-10 5.14E-28 1.33E-14 4.28E-02 2.74E-09 1.40E-03 9.01E-ll O.OOE+OO O.OOE+OO 
7782-49-2 !Selenium 1.67E-05 9.54E-12 1.63E-05 7.78E-16 2.84E-02 1.53E-09 1.26E-03 6.73E-13 O.OOE+OO 2.54E-17 



lnfa IPMIO 2.69E-01 8.03E-03 5.27E-02 3.14E-04 1.99E+Ol 5.75E-03 6.79E-Ol 2.88E-04 5.83E-06 3.08E-ll 
Notes: 1. Emissions derived from the Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-W375-ES00001), 



Rev 1, May 2001. 
2. EPA's criteria pollutants are identified in bold font. 
3. g/s: grams per second. 
4. n!a: not available. 
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Table 2 (cont.) Estimated Annual Inorganic COPC Emissions (BOF) 
COPC Emissions (g/s) 



Hot 
CAS Pollutant Steam Water Backup Fire 



Number Boilers Boilers Generators Pump 
10102-44-0 Nitrogen oxides 3.157E+OO 9.472E-Ol 1.118E-Ol 7.023E-03 
630-08-0 Carbon monoxide 6.078E-Ol 1.823E-01 2.563E-02 1.513E-03 
7439-92-1 Lead 1.520E-04 4.559E-05 1.794E-05 2.741E-06 
7439-95-4 Magnesium 1.013E-04 3.039E-05 n/a nla 
[7439-97-6 l\{ercury 5.065E-05 1.520E-05 n/a nla 
7440-02-0 !Nickel 5.065E-05 1.520E-05 1.631E-06 2.492E-07 
7440-31-5 !Tin n/a n/a 1.631E-06 2.492E-07 
7440-32-6 !Titanium n/a nla 1.631E-06 2.492E-07 
7440-38-2 !Arsenic 6.753E-05 2.026E-05 1.729E-05 2.650E-06 
7440-41-7 Beryllium 5.065E-05 1.520E-05 n/a nla 
7440-43-9 Cadmium 5.065E-05 1.520E-05 l.631E-06 2.492E-07 
7440-47-3 Chromium 5.065E-05 1.520E-05 1.729E-05 2.650E-06 
7440-50-8 Copper 1.013E-04 3.039E-05 n/a nla 
7440-66-6 Z:inc 6.753E-05 2.026E-05 1.794E-05 2.741E-06 
7446-09-5 Sulfur dioxide 8.611E-Ol 2.583E-Ol 1.887E-03 4.644E-04 
7782-49-2 Selenium 2.533E-05 7.598E-06 1.63IE-06 2.492E-07 



~a [PMlO 2.364E-Ol 7.091E-02 3.262E-03 4.984E-04 



Notes: 1. Emissions based on engineering calculations using emission factors from EPA's AP-42 
document and the California Air Resources Board. 
2. Unabated and abated emissions are equal for the BOF because there is no post-combustion 
control equipment installed on the BOF emission sources. 
3. EPA's criteria pollutants are identified in bold font. 
4. nla: no emission factors available. 
5. g/s: grams per second. 
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Table 2(cont.) Estimated Annual Inorganic COPC Emissions (Lab) 
COPC Emissions (g/s) 



CAS 
Pollutant 



FlueLB-C3 Flue LB-C5 
Number Unabated Abated Unabated Abated 



14265-44-2 Phosphate 2.38E-09 1.19E-12 7.93E-10 3.96E-15 
14797-55-8 Nitrate 1.19E-08 5.95E-12 3.96E-09 1.98E-14 
14808-79-8 Sulfate 1.19E-07 5.95E-11 3.96E-08 1.98E-13 
16984-48-8 Fluoride 1.19E-08 5.95E-12 3.96E-09 1.98E-14 
18540-29-9 Chromium (hexavalent) 1.19E-09 5.95E-13 3.96E-10 1.98E-15 
57-12-5 Cyanide 1.19E-09 1.19E-09 3.96E-10 3.96E-10 
63705-05-5 tfotal Sulfur 2.38E-08 1.19E-ll 7.93E-09 3.96E-14 
7429-90-5 !Aluminum 2.38E-08 1.19E-11 7.93E-09 3.96E-14 
17439-89-6 ron 2.38E-08 1.19E-ll 7.93E-09 3.96E-14 
7439-93-2 Lithium 2.38E-09 1.19E-12 7.93E-10 3.96E-15 
7439-95-4 Magnesium 1.19E-09 5.95E-13 3.96E-10 1.98E-15 
7439-96-5 Manganese 1.19E-08 5.95E-12 3.96E-09 1.98E-14 
7439-97-6 Mercury 3.57E-05 3.57E-05 1.19E-05 1.19E-05 
7440-02-0 Nickel 1.19E-07 5.95E-ll 3.96E-08 1.98E-13 
7440-16-6 Rhodium 4.76E-08 2.38E-11 1.59E-08 7.93E-14 
7440-21-3 Silicon 4.76E-08 2.38E-ll 1.59E-08 7.93E-14 
7440-22-4 Silver 2.38E-08 1.19E-ll 7.93E-09 3.96E-14 
7440-24-6 Strontium (total) 1.19E-09 5.95E-13 3.96E-10 1.98E-15 
7440-25-7 tfantalum 2.38E-10 1.19E-13 7.93E-11 3.96E-16 
7440-28-0 [Thallium 2.38E-10 1.19E-13 7.93E-ll 3.96E-16 
17440-31-5 [fin 1.19E-09 5.95E-13 3.96E-10 1.98E-15 
7440-33-7 tfungsten 1.19E-09 5.95E-13 3.96E-10 1.98E-15 
7440-36-0 Antimony l.l9E-10 5.95E-14 3.96E-11 1.98E-16 
7440-38-2 if\rsenic 2.38E-09 1.19E-12 7.93E-10 3.96E-15 
7440-39-3 Barium 5.95E-10 2.97E-13 1.98E-10 9.91E-16 
7440-41-7 Beryllium 2.38E-11 1.19E-14 7.93E-12 3.96E-17 
7440-42-8 Boron 2.38E-09 1.19E-12 7.93E-10 3.96E-15 
7440-43-9 Cadmium 5.95E-10 2.97E-13 1.98E-10 9.91E-16 
7440-50-8 Cop];Jer 2.38E-08 1.19E-11 7.93E-09 3.96E-14 
7440-61-1 Uranium 1.19E-07 5.95E-11 3.96E-08 1.98E-13 
7440-62-2 Vanadium 2.38E-10 1.19E-13 7.93E-11 3.96E-16 
7440-65-5 ~ttrium 2.38E-10 1.19E-13 7.93E-11 3.96E-16 
7440-66-6 !Zinc 1.19E-08 5.95E-12 3.96E-09 1.98E-14 
7440-67-7 !Zirconium 5.95E-10 2.97E-13 1.98E-10 9.91E-16 
[7440-69-9 IBismuth 1.19E-09 5.95E-13 3.96E-10 1.98E-15 
7440-70-2 Calcium 2.38E-08 1.19E-11 7.93E-09 3.96E-14 



In! a IPMlO 3.63E-05 3.57E-05 1.21E-05 1.19E-05 
Notes: 1. Ellllsswns based on engmeermg calculations 



2. EPA's criteria pollutants are identified in bold font. 
3. g/s: grams per second. 
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COPC Emissions (g/s) 
Pretreatment LAW HLW 



CAS 
Pollutant PIC 



Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 
Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 



100-00-5 p-Nitrochlorobenzene N 3.13E-02 2.00E-04 1.34E-05 6.28E-06 7.82E-03 2.61E-05 3.39E-04 1.13E-06 
100-02-7 4-Nitrophenol y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
100-21-0 p-Phthalic acid N 1.94E-02 2.26E-09 1.52E-05 1.42E-10 9.27E-03 3.09E-05 3.95E-04 1.32E-06 
100-25-4 1 ,4-Dinitrobenzene N 1.96E-02 2.28E-04 1.52E-05 1.42E-05 9.25E-03 3.08E-05 3.95E-04 1.32E-06 
100-41-4 Ethyl benzene N 2.36E-02 2.36E-05 6.18E-09 6.17E-09 9.50E-12 3.17E-14 8.15E-ll 5.15E-13 
100-42-5 Styrene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 
100-44-7 iBenzyl chloride y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
100-51-6 iBenzyl alcohol y 3.68E-05 1.17E-05 2.05E-09 2.05E-09 8.86E-03 2.95E-05 2.07E-03 6.89E-06 ' 
100-52-7 ~enzaldehyde y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
10061-01-5 is-1 ,3-Dichloropropene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 2.87E-12 
10061-02-6 ~ans-1 ,3-Dichloropropene N 3.27E-02 2.29E-05 8.99E-07 8.98E-07 O.OOE+OO O.OOE+OO 5.44E-06 1.81E-08 
101-55-3 ~-Bromophenylphenyl ether N 9.12E-02 7.35E-09 3.61E-06 3.49E-11 l.OSE-03 3.61E-06 6.33E-05 2.11E-07 
101-77-9 ~,4-Methylenedianiline y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
101-84-8 IDiphenyl ether N 2.46E-02 1.51E-05 1.76E-07 1.17E-07 O.OOE+OO O.OOE+OO 3.20E-07 1.07E-09 
103-33-3 Azobenzene y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-01 1.48E-05 5.47E+OO 3.45E-06 
103-65-1 n-Propyl benzene (Isocumene) y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
104-51-8 n-Butylbenzene y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
105-67-9 2,4-Dimethylphenol y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
106-35-4 3-Heptanone N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 
106-42-3 p-Xylene (Dimethyl benzene) N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



4-Chlorotoluene (p-Tolyl 
106-43-4 chloride) y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
106-44-5 p-Cresol ( 4-Methyl phenol) y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
106-46-7 1 ,4-Dichlorobenzene N 2.36E-02 2.44E-10 3.55E-08 3.55E-13 7.12E-08 2.37E-10 2.03E-08 6.77E-ll 
106-47-8 p~Chloroaniline y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
106-49-0 p-Toluidine y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
106-51-4 Quinone y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
106-88-7 1,2-Epoxybutane N 2.01E-02 1.62E-04 7.94E-07 7.68E-07 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



l£pichlorohydrin (1-chloro-2,3-
1.26-89-8 - ~foxypropane) ' y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
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COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
!Ethylene dibromide 



106-93-4 11Dibromethane) N l.l4E-01 1.05E-09 7.98E-07 7.96E-12 O.OOE+OO O.OOE+OO 1.46E-06 4.85E-09 
106-97-8 !Butane N 2.36E-02 2.36E-10 5.59E-11 5.58E-16 O.OOE+OO O.OOE+OO 6.57E-17 6.57E-19 
106-99-0 1,3-Butadiene N 2.36E-02 2.36E-10 6.04E-10 6.02E-15 O.OOE+OO O.OOE+OO 8.15E-14 8.15E-16 . 
107-02-8 !Acrolein N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



3-Chloropropene (Allyl 
107-05-1 chloride) N 2.36E-02 2.36E-05 6.18E-09 6.17E-09 9.50E-12 3.17E-14 8.15E-ll 5.15E-13 



1,2-Dichloroethane (Ethylene 
107-06-2 chloride) N 3.27E-02 2.29E-05 8.99E-07 8.98E-07 O.OOE+OO O.OOE+OO 5.44E-06 1.81E-08 
107-12-0 Propionitrile N 2.06E-02 7.39E-06 1.15E-06 4.49E-07 2.96E-04 9.87E-07 1.75E-05 7.65E-08 
107-13-1 Acrylonitrile N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 
107-18-6 2-Propene-1-ol N 3.13E-02 2.00E-04 1.34E-05 6.28E-06 7.82E-03 2.61E-05 3.39E-04 1.13E-06 
107-19-7 IPropargyl alcohol y l.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
107-21-1 i.Ethylene glycol y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
107-31-3 !Formic acid, methyl ester N 9.12E-02 7.35E-04 3.61E-06 3.49E-06 1.08E-03 3.61E-06 6.33E-05 2.11E-07 
107-66-4 pibutylphosphate N 1.95E-02 2.26E-09 1.52E-05 1.42E-10 9.27E-03 3.09E-05 3.95E-04 1.32E-06 
107-87-9 ~-Pentanone N 2.01E~02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



!Propylene gylcol monomethyl 
107-98-2 ~ther y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
108-03-2 1-Nitropropane N 9.12E-02 7.35E-09 3.61E-06 3.49E-ll 1.08E-03 3.61E-06 6.33E-05 2.11E-07 
108-05-4 Krinyl acetate N 1.12E-01 6.85E-05 7.98E-07 5.31E-07 O.OOE+OO O.OOE+OO 1.46E-06 4.85E-09 



~exone (4-Methyl-2-
108-10-1 IPentanone or MIBK) N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 
108-20-3 IBis( isopropyl)ether N 2.36E-02 2.44E-10 3.55E-08 3.55E-13 7.12E-08 2.37E-10 2.03E-08 6.77E-ll 
108-38-3 1m-Xylene (Dimethyl benzene) N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 
108-39-4 1m-Cresol N 3.S9E-02 1.68E-10 1.95E-06 1.95E-ll O.OOE+OO O.OOE+OO 1.73E-05 5.76E-08 



IDichloroisopropyl ether (2,2'-
108-60-1 Oxybis( 1-chloropropane)) y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
108-67-8 1,3,5-Trimethyl benzene y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



Brornobenzene(Phenyl 
108-86-1 bromide) 



---
y l.l3E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 ' 2.]6£-04 9.19£-07 ---- ------- --------
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Table 3 E ·· dA 10 . COPCE .. (Vitrification Plant) 



COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 FlueLV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
108-87-2 ~etllylcyclohexane N 2.36E-02 2.36E-10 1.37E-10 1.36E-15 O.OOE+OO O.OOE+OO 9.61E-16 3.20E-18 



108-88-3 Toluene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 2.87E-12 



1108-90-7 ~hlorobenzene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



,108-93-0 ~yclohexanol N 6.89E-03 4.39E-05 2.94E-06 1.38E-06 1.72E-03 5.74E-06 7.46E-05 2.49E-07 



108-94-1 ~yclohexanone N 2.69E-02 1.69E-05 1.76E-06 1.75E-06 9.45E-05 3.15E-07 2.10E-05 7.01E-08 



108-95-2 !Phenol N 1.07E-Ol 3.29E-06 9.71E-06 9.10E-06 5.89E-03 3.86E-05 8.17E-05 2.72E-07 
109-66-0 In-Pentane N 2.36E-02 2.36E-10 5.59E-ll 5.58E-16 O.OOE+OO O.OOE+OO 6.57E-17 6.57E-19 



109-77-3 IMalononitrile y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



109-86-4 12-~ethoxyethanol y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



109-99-9 If etrahydrofuran N 4.37E-02 1.57E-05 2.43E-06 9.52E-07 6.28E-04 2.09E-06 3.71E-05 1.62E-07 



110-12-3 ~-~ethyl-2-hexanone N 2.01E-02 1.62E-04 7.94E-07 7.68E-07 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



110-43-0 2-Heptanone N 2.01E-02 1.62E-04 7.94E-07 7.68E-07 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



110-54-3 n-Hexane N 2.36E-02 2.36E-10 3.23E-ll 3.23E-16 O.OOE+OO O.OOE+OO 1.27E-17 1.27E-19 
110-62-3 n-Valeraldehyde N 9.12E-02 7.35E-04 3.61E-06 3.49E-06 1.08E-03 3.61E-06 6.33E-05 2.11E-07 



110-80-5 ~-Ethoxyethanol y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
11()-82-7 Cyclohexane N 2.36E-02 2.36E-10 3.81E-10 3.80E-15 O.OOE+OO O.OOE+OO 2.06E-14 2.06E-16 



110-83-8 Cyclohexene N 2.36E-02 2.36E-10 l.95E-09 1.94E-14 O.OOE+OO O.OOE+OO 2.63E-12 2.63E-14 



110-86-1 [Pyridine N 1.22E-01 7.69E-05 8.00E-06 7.94E-06 4.30E-04 1.43E-06 9.56E-05 3.19E-07 
~thylene glycol monoethyl 



111-15-9 ~ther acetate y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



111-44-4 IBis(2-chloroetllyl) etller y 6.12E-16 1.17E-05 1.93E-19 1.82E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



111-65-9 In-Octane N 2.36E-02 2.36E-10 1.99E-11 1.98E-16 O.OOE+OO O.OOE+OO 2.96E-18 9.86E-21 
!Ethylene glycol monobutyl 



111-76-2 ~ther N 1.77E-Ol 7.62E-10 8.88E-06 8.86E-11 O.OOE+OO O.OOE+OO 7.86E-05 2.62E-07 



111-84-2 ln-Nonane N 2.36E-02 2.36E-10 1.99E-11 1.98E-16 O.OOE+OO O.OOE+OO 2.96E-18 9.86E-21 



111-91-1 IBis(2-chloroetlloxy)metllane y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



1120-71-4 1,3-Propane sultone y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
Bis(2-ethylhexyl)phthalate 



117-81-7 DEHP) N 1.13E-Ol 1.22E-09 1.21E-05 5.80E-13 4.72E-03 5.35E-12 2.36E-04 2.97E-15 



117-84-0 n-DioctylQhtllalate N 3.15E-02 3.92E-09 1.34E-05 6.29E-13 8.09E-03 9.17E-12 3.40E-04 4.28E-15 
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COPC Emissions (g/s) 
Pretreatment LAW HLW 



CAS Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
118-74-1 Hexachlorobenzene N 2.21E-03 2.29E-ll 3.34E-09 3.33E-14 6.69E-09 2.23E-ll 1.91E-09 6.36E-12 



3 ,3 '-Dimethoxybenzidine 
119-90-4 ortho-dianisidine) y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
120-12-7 Anthracene N 7.52E-02 8.30E-09 6.32E-06 6.04E-ll 2.69E-03 8.97E-06 1.34E-04 4.48E-07 
120-82-1 1 ,2,4-Trichlorobenzene N 3.27E-02 2.29E-05 8.99E-07 8.98E-07 O.OOE+OO O.OOE+OO 5.44E-06 1.81E-08 
1120-83-2 2, 4-Dichlorophenol N 3.13E-02 2.00E-04 1.34E-05 6.28E-06 7.82E-03 2.61E-05 3.39E-04 1.13E-06 
1121-14-2 ~,4-Dinitrotoluene y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
Ul-44-8 lrriethylamine N 2.01E-02 1.62E-04 7.94E-07 7.68E-07 2.38E-04 7.93E-07 1.39E-05 4.64E-08 i 



121-69-7 IDimethylaniline N 2.06E-02 7.39E-06 1.15E-06 4.49E-07 2.96E-04 9.87E-07 1.75E-05 7.65E-08 
122-39-4 ~,N-Diphenylamine N 6.89E-03 8.78E-05 2.94E-06 2.76E-06 1.72E-03 5.74E-06 7.46E-05 2.49E-07 
122-66-7 1 ,2-Dii>_henylhydrazine y 6.85E-06 5.87E-06 3.30E-19 1.59E-19 2.60E-Ol 1.48E-05 5.47E+OO 3.44E-06 
123-19-3 14-Heptanone N 2.06E-02 7.39E-06 l.l5E-06 4.49E-07 2.96E-04 9.87E-07 1.75E-05 7.65E-08 
123-33-1 !Maleic hydrazide y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-01 1.48E-05 5.47E+OO 3.45E-06 
123-38-6 n-Propionaldehyde N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 
123-51-3 3-Methyl-1-butanol N 2.41E-02 8.16E-06 1.45E-06 1.45E-06 1.31E-07 1.31E-09 1.16E-05 1.16E-07 
123-86-4 Acetic acid n-butyl ester N 1.12E-Ol 6.85E-05 7.98E-07 5.31E-07 O.OOE+OO O.OOE+OO 1.46E-06 4.85E-09 
123-91-1 1,4-Dioxane N 1.88E-02 1.20E-04 8.02E-06 3.77E-06 4.69E-03 1.56E-05 2.04E-04 6.78E-07 



124-48-1 Chlorodibromomethane y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



126-73-8 Tributyl phosphate N 2.02E-02 1.17E-09 1.52E-05 3.55E-13 9.53E-03 5.40E-12 3.94E-04 2.48E-15 
12-Methyl-2-propenenitrile 



126-98-7 Methacrylonitrile) N 2.46E-02 1.51E-05 1.76E-07 1.17E-07 O.OOE+OO O.OOE+OO 3.20E-07 1.07E-09 
Perchloroethylene 



127-18-4 tetrachloroethylene) N 2.36E-02 2.36E-10 3.35E-09 3.34E-14 O.OOE+OO O.OOE+OO 1.29E-ll 4.30E-14 



127-19-5 ~,N-Dimethylacetamide N 4.28E-03 4.97E-10 3.34E-06 3.13E-11 2.04E-03 6.80E-06 8.70E-05 2.90E-07 
~, 6-B is( tert -butyl)-4-



128-37-0 !J:nethylphenol N 3.15E-02 1.96E-09 1.34E-05 3.15E-13 8.09E-03 4.58E-12 3.40E-04 2.14E-15 



129-00-0 IPyrene N 4.10E-02 2.57E-09 1.19E-05 2.81E-13 6.90E-03 3.91E-12 2.95E-04 1.86E-15 



131-11-3 IDimethylphthalate y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
2-Cyclohexyl-4,6-



131-89-5 dinitrophenol y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 



1321-64-8 Pentachloronaphthalene N 5.29E-02 1.70E-13 2.74E-06 2.25E-14 8.67E-04 3.58E-12 3.59E-05 8.87E-16 
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COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
1321-65-9 Trichloronaphthalene N 5.29E-02 1.70E-08 2.74E-06 2.25E-09 8.67E-04 3.58E-12 3.59E-05 8.87E-16 
132-64-9 Dibenzofuran N 9.12E-02 7.35E-04 3.61E-06 3.49E-06 1.08E-03 3.61E-06 6.33E-05 2.11E-07 
133-06-2 C)ptan y 1.75E-15 5.87E-06 5.33E-19 L30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
1335-87-1 [i,exachloronaphthalene N 5.29E-02 1.70E-13 2.74E-06 2.25E-14 8.67E-04 3.58E-12 3.59E-05 8.87E-16 
1335-88-2 f]:'etrachloronaphthalene N 5.29E-02 1.70E-08 2.74E-06 2.25E-09 8.67E-04 3.58E-12 3.59E-05 8.87E-16 



Polychlorinated biphenyls 
1336-36-3 PCBs) N l.llE-02 9.70E-12 4.46E-08 LllE-15 9.18E-07 5.20E-16 5.73E-07 3.61E-18 
135-98-8 ~ec-Butylbenzene y 1.13E-07 L56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



~cetic acid ethyl ester (Ethyl 
141-78-6 f:lcetate) N 9.12E-02 7.35E-09 3.61E-06 3.49E-ll 1.08E-03 3.61E-06 6.33E-05 2.11E-07 
141-79-7 ~-Methyl-3-penten-2-one N 9.36E-02 3.36E-05 5.21E-06 2.04E-06 1.35E-03 4.49E-06 7.95E-05 3.48E-07 
142-82-5 In-Heptane N 2.36E-02 2.36E-10 3.23E-11 3.23E-16 O.OOE+OO O.OOE+OO 1.27E-17 1.27E-19 
144-62-7 [oxalic acid N 1.80E-02 7.48E-11 9.23E-07 9.21E-12 O.OOE+OO O.OOE+OO 8.30E-06 2.77E-08 
145-73-3 lf:ndothall y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
156-59-2 is-1 ,2-Dichloroethene y l.BE-07 L56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
156-60-5 trans-1 ,2-Dichloroethylene N 2.36E-02 2.36E-05 6.18E-09 6.17E-09 9.50E-12 3.17E-14 8.15E-ll 5.15E-13 
1582-09-8 Trifluralin N 5.29E-02 L70E-13 2.74E-06 2.25E-14 8.67E-04 3.58E-12 3.59E-05 8.87E-16 
1634-04-4 Methyl tert-butyl ether N 2.46E-02 1.51E-05 1.76E-07 l.l7E-07 O.OOE+OO O.OOE+OO 3.20E-07 1.07E-09 



2,3,7,8-
:r etrachlorodibenzo(p )dioxin 



1746-01-6 TCDD) y 8.67E-17 3.67E-12 4.24E-19 L03E-21 1.63E-07 9.23E-12 3.42E-06 2.15E-12 
1836-75-5 Nitrofen N 1.13E-Ol 6.11E-10 1.21E-05 2.90E-13 4.72E-03 2.68E-12 2.36E-04 1.49E-15 
189-55-9 Dibenzo[ a,i)pyrene N 7.44E-03 5.34E-14 1.16E-05 9.16E-14 7.43E-03 3.06E-11 2.24E-04 5.53E-15 
189-64-0 Dibenzo[ a,h lpyrene N 7.44E-03 5.34E-14 1.16E-05 9.16E-14 7.43E-03 3.06E-ll 2.24E-04 5.53E-15 
191-24-2 ~enzo(g,h,i)perylene N 1.13E-Ol 6.11E-10 1.21E-05 2.90E-13 4.72E-03 2.68E-12 2.36E-04 1.49E-15 
191-30-0 IBenzo[ a,i]pyrene N 7.44E-03 5.34E-14 l.l6E-05 9.16E-14 7.43E-03 3.06E-ll 2.24E-04 5.53E-15 
192-65-4 ~ibenzo[ a,e lpyrene N 7.44E-03 5.34E-14 1.16E-05 9.16E-14 7.43E-03 3.06E-11 2.24E-04 5.53E-15 
192-97-2 IBenzo( e )pyrene y 6.80E-17 1.17E-06 3.32E-19 8.03E-22 5.21E-02 2.95E-06 1.09E+OO 6.89E-07 
193-39-5 ~ndeno( I ,2,3-cd)pyrene N 1J3E-01 6.11E-10 1.21E-05 2.90E-13 4.72E-03 2.68E-12 2.36E-04 1.49E-15 
19408-74-3 1,2,3,7,8,9- y L05E-16 6.10E-12 5.15E-19 1.24E-21 _ _ 2.71E-07 1.54E-ll .. 5.69E-06 3.58E-12 
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Table 3 Estimated A 10 . COPCE .. (Vitrification Plant) 



COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
Hexachlorodibenzo(p )dioxin 



205-82-3 Benzo(j)fluoranthene N 2.02E-02 1.17E-09 1.52E-05 3.55E-13 9.53E-03 5.40E-12 3.94E-04 2.48E-15 



205-99-2 Benzo(b )fluoranthene N 1.13E-01 6.11E-10 1.21E-05 2.90E-13 4.72E-03 2.68E-12 2.36E-04 1.49E-15 



206-44-0 Fluoranthene N 4.10E-02 2.57E-09 1.19E-05 2.81E-13 6.90E-03 3.91E-12 2.95E-04 1.86E-15 
207-08-9 Benzo(k)fluoranthene N 1.13E-01 6.11E-10 1.21E-05 2.90E-13 4.72E-03 2.68E-12 2.36E-04 1.49E-15 
208-96-8 Acenaphthylene N 9.12E-02 7.35E-09 3.61E-06 3.49E-ll 1.08E-03 3.61E-06 6.33E-05 2.11E-07 
218-01-9 Chrysene N 3.15E-02 1.96E-09 l.34E-05 3.15E-13 8.09E-03 4.58E-12 3.40E-04 2.14E-15 



~234-13-1 Pctachloronaphthalene N 5.29E-02 1.70E-13 2.74E-06 2.25E-14 8.67E-04 3.58E-12 3.59E-05 8.87E-16 ' 
!224-42-0 !Dibenz[ a,j]acridine N 5.87E-03 2.75E-16 7.00E-06 5.93E-14 O.OOE+OO O.OOE+OO 4.71E-05 1.16E-15 
'226-36-8 !Dibenz[ a,h ]acridine N 5.87E-03 2.75E-16 7.00E-06 5.93E-14 O.OOE+OO O.OOE+OO 4.71E-05 1.16E-15 



2385-85-5 ~irex N 6.36E-02 1.92E-09 3.10E-06 2.63E-09 O.OOE+OO O.OOE+OO 1.40E-05 3.46E-16 



23950-58-5 IPronamide y 2.45E-06 1.17E-05 1.93E-19 1.82E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
~ethyl styrene (mixed 



25013-15-4 'somers) y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



2551-13-7 rTrimethyl benzene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



26140-60-3 Terphenyls N l.IOE-01 4.90E-13 4.09E-06 1.02E-13 O.OOE+OO O.OOE+OO 2.48E-05 1.56E-16 
~7154-33-2 Trichlorofluoroethane N 2.36E-02 2.36E-10 6.04E-10 6.02E-15 O.OOE+OO O.OOE+OO 8.15E-14 8.15E-16 



~87-92-3 Cyclopentane N 2.36E-02 2.36E-10 3.81E-10 3.80E-15 O.OOE+OO O.OOE+OO 2.06E-14 2.06E-16 



~09-00-2 Aldrin N 1.35E-03 6.05E-15 5.04E-08 1.26E-15 O.OOE+OO O.OOE+OO 3.05E-07 1.92E-18 
2,3',4,4',5-Pentachlorobiphenyl 



31508-00-6 (PBC 118) y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
!Hexachlorocyclohexane 



319-84-6 Lindane) Alpha BHC N 1.37E-04 8.56E-12 3.98E-08 9.35E-16 2.30E-05 1.30E-14 9.83E-07 6.19E-18 
!Hexachlorocyclohexane 



~19-85-7 Lindane) Beta BHC N 6.87E-04 2.59E-15 3.20E-08 7.59E-16 1.57E-05 8.92E-15 2.73E-07 1.72E-18 



319-86-8 !Delta-BHC N 3.78E-04 2.04E-12 4.03E-08 9.66E-16 1.57E-05 8.92E-15 7.87E-07 4.96E-18 
3,3',4,4'-Tetrachlorobiphenyl 



32598-13-3 TCB) y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
~,3,3',4,4'-Pentachlorobiphenyl 



32598-14-4 PCB 105) y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 



3268-87-9 bctachlorodibenzo(p )dioxin y 1.24E-16 3.05E-11 6.05E-19 1.46E-21 1.36E-06 7.69E-ll 2.85E-05 1.79E-ll 
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Table 3 Estimated A 10 . COPCE . ' (Vitrification Plant) 
I Emissions (g/s) 
I COPC 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
3,3',4,4',5,5'-



p2774-16-6 Hexachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-11 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
2,2',3,4,4',5,5'-



~5065-29-3 Heptachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-11 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
2,2',3,3',4,4',5-



~5065-30-6 Heptachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
1 ,2,3,4,6,7 ,8-



35822-46-9 Heptachlorodibenzo(p )dioxin y 1.15E-16 1.22E-11 5.60E-19 1.35E-21 5.43E-07 3.08E-ll 1.14E-05 7.19E-12 
3697-24-3 5-Methylchrysene N 3.15E-02 1.96E-09 1.34E-05 3.15E-13 8.09E-03 4.58E-12 3.40E-04 2.14E-15 



Ammonium 
3825-26-1 perfluorooctanoate N 5.29E-02 1.70E-13 2.74E-06 2.25E-14 8.67E-04 3.58E-12 3.59E-05 8.87E-16 



~,3,3',4,4',5-
!Hexachlorobiphenyl (PCB 



38380-08-4 157) y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
39001-02-0 Pctachlorodibenzofuran y 1.20E-16 2.44E-ll 5.85E-19 1.42E-21 1.09E-06 6.15E-ll 2.28E-05 1.44E-11 



1 ,2,3,4, 7,8-
;39227-28-6 Hexachlorodibenzo(p )dioxin y 1.05E-16 6.10E-12 5.15E-19 1.24E-21 2.71E-07 1.54E-ll 5.69E-06 3.58E-12 



2,3,3',4,4',5,5'-
;39635-31-9 Heptachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-ll S.OIE-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 



1,2,3,7,8-
~0321-76-4 Pentachlorodibenzo(p )dioxin y 1.05E-16 6.10E-12 5.15E-19 1.24E-21 2.71E-07 1.54E-ll 5.69E-06 3.58E-12 



2-Butenaldehyde (2-Butenal or 
14170-30-3 Crotonaldehyde) N 3.61E-02 1.80E-05 1.63E-06 1.62E-06 9.45E-05 3.15E-07 1.32E-05 4.39E-08 
141851-50-7 Chlorocyclopentadiene y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
~60-19-5 Cyanogen y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
~65-73-6 sodrin N 7.12E-04 6.21E-13 2.85E-09 7.11E-17 5.87E-08 3.33E-17 3.67E-08 2.31E-19 



~0-00-0 Formaldehyde N 1.08E-02 3.49E-05 2.86E-06 2.73E-06 1.30E-03 8.50E-06 6.30E-05 4.00E-07 
50-29-3 4,4-DDT N 2.73E-04 1.71E-11 7.96E-08 1.87E-15 4.60E-05 2.61E-14 1.97E-06 1.24E-17 
50-32-8 !J?enzo( a )pyrene N 2.65E-04 1.55E-ll 1.91E-07 4.46E-15 1.20E-04 6.78E-14 4.94E-06 3.11E-17 
506-68-3 Cyanogen bromide y 6.74E-17 1.17£.-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
506-77-4 Cyanogen chloride y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
510-15-6 K:;hlorobenzilate y 1.75E-15 5.87E-06 5.33E-19 ~.30E-2l_ 2.60E-Ol _!.48g_-o5 . 5.47E+OO 3.45E-06 
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Table 3 Estimated A 10 . COPCE .. (Vitrification Plant) 



COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
2,3,7,8-



51207-31-9 Tetrachlorodibenzofuran y 8.24E-17 3.05E-11 4.03E-19 9.74E-22 1.36E-06 7.69E-ll 2.85E-05 l.79E-ll 
51-28-5 2,4-Dinitrophenol y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 



51-79-6 Ethyl Carbamate (urethane) y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



I ~,3',4,4',5,5'-
52663-72-6 ~exachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-11 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 



528-29-0 ~-Dinitrobenzene y l.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 



532-27-4 ~-Chloroacetophenone y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
~,6-Dinitro-o-cresol ( 4,6-



534-52-1 IDinitro-2-methylphenol) y 5.38E-06 5.87E-06 3.30E-19 1.59E-19 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 



53-70-3 IDibenzo( a,h )anthracene N 3.36E-05 1.95E-12 2.53E-08 5.91E-16 1.59E-05 9.01E-15 6.56E-07 4.14E-18 



5385-75-1 Dibenzo( a,e )fluoranthene y 6.80E-17 1.17E-06 3.32E-19 8.03E-22 5.21E-02 2.95E-06 1.09E+OO 6.89E-07 
540-59-0 1 ,2-Dichloroethylene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



~40-73-8 1 ,2-Dimethylhydrazine y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



540-84-1 2,2,4-Trimethylpentane N 2.36E-02 2.36E-10 1.99E-ll 1.98E-16 O.OOE+OO O.OOE+OO 2.96E-18 9.86E-21 



541-73-1 1 ,3-Dichlorobenzene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



542-75-6 1 ,3-Dichloropropene y l.BE-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



542-88-1 ~ichloromethyl ether y 4.92E-16 1.56E-06 1.65E-19 1.46E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
1,2,3,4,7,8,9-



55673-89-7 ~eptachlorodibenzofuran y 1.05E-16 6.10E-12 5.15E-19 1.24E-21 2.71E-07 1.54E-11 5.69E-06 3.58E-12 



56-23-5 K:;arbon tetrachloride N 2.36E-02 2.36E-10 1.95E-09 1.94E-14 O.OOE+OO O.OOE+OO 2.63E-12 2.63E-14 



563-80-4 ~-Methyl-2-butanone N 2.01E-02 l.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



56-49-5 ~-Methylcholanthrene N 6.33E-02 1.98E-14 6.86E-ll 5.80E-19 O.OOE+OO O.OOE+OO 7.63E-18 1.88E-28 



56-55-3 ~enzo(a)anthracene N 4.10E-02 2.57E-09 1.19E-05 2.81E-13 6.90E-03 3.91E-12 2.95E-04 1.86E-15 
~,3,4,7,8-



57117-31-4 IPentachlorodibenzofuran y 1.24E-16 3.05E-11 6.05E-19 1.46E-21 1.36E-06 7.69E-ll 2.85E-05 1.79E-ll 
1,2,3,7,8-



57117-41-6 Pent;1chlorodibenzofuran y 1.24E-16 3.05E-11 6.05E-19 1.46E-21 1.36E-06 7.69E-ll 2.85E-05 1.79E-ll 
1 ,2,3 ,6, 7,8-



57117-44-9 Hexachlorodibenzofuran y l.OlE-16 4.89E-12 4.93E-19 1.19E-21 2.17E-07 1.23E-ll 4.56E-06 2.87E-12 



57-14-7 1, 1-Dimethylhydrazine N .... l.lOE-01 3.71E-05 6.61E-06 6.60E-06 5.94E-07 5.94E-09 5.27E-05 5.27E-07 
-----···--········------------
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I Emissions (g/s) I 
I COPC Pretreatment LAW HLW ! 



CAS 
Pollutant PIC 



Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 
Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 



57-24-9 [Strychnine y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
57465-28-8 ~,3',4,4',5-Pentachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 



1 ,2,3,6, 7,8-
p7653-85-7 Hexachlorodibenzo(p)dioxin y 1.05E-16 6.10E-12 5.15E-19 1.24E-21 2.71E-07 1.54E-11 5.69E-06 3.58E-12 
57-74-9 Chlordane y l.lOE-01 5.87E-06 6.61E-06 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
584-84-9 2,4-Toluene diisocyante y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
58-89-9 gamma-BHC (Lindane) N 1.05E-04 6.53E-12 4.47E-08 1.05E-15 2.70E-05 1.53E-14 l.BE-06 7.13E-18 
58-90-2 2),4,6-Tetrachlorophenol N 9.27E-02 1.21E-04 9.22E-06 9.07E-06 1.29E-03 4.29E-06 1.65E-04 5.49E-07 
591-78-6 2-Hexanone N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 
593-60-2 Bromoethene y l.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
59-50-7 14-Chloro-3-methylphenol N 3.15E-02 3.92E-09 1.34E-05 6.29E-13 8.09E-03 9.17E-12 3.40E-04 4.28E-15 
59-89-2 ;N-Nitrosomorpholine N 1.96E-02 2.28E-04 1.52E-05 1.42E-05 9.25E-03 3.08E-05 3.95E-04 1.32E-06 
60-11-7 !Dimethyl aminoazobenzene y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
602-87-9 5-N itroacenaphthene N 1.77E-Ol 7.62E-10 8.88E-06 8.86E-11 O.OOE+OO O.OOE+OO 7.86E-05 2.62E-07 
60-29-7 [Ethyl ether N 1.49E-Ol 1.04E-04 4.09E-06 4.08E-06 O.OOE+OO O.OOE+OO 2.47E-05 8.25E-08 
603-34-9 lfriphenylamine N 3.15E-02 1.96E-09 1.34E-05 3.15E-13 8.09E-03 4.58E-12 3.40E-04 2.14E-15 
60-34-4 ~ethylhydrazine N 6.89E-03 4.39E-05 2.94E-06 1.38E-06 1.72E-03 5.74E-06 7.46E-05 2.49E-07 
60-35-5 ~cetamide N 4.28E-03 4.97E-10 3.34E-06 3.13E-11 2.04E-03 6.80E-06 8.70E-05 2.90E-07 
60-57-1 [Djeldrin N 2.73E-04 1.71E-11 7.96E-08 1.87E-15 4.60E-05 2.61E-14 1.97E-06 1.24E-17 
606-20-2 ~,6-Dinitrotoluene y 4.91E-17 1.17E-05 2.40E-19 2.32E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



12,3,4,6, 7,8-
60851-34-5 IHexachlorodibenzofuran y l.OlE-16 5.51E-12 4.93E-19 1.19E-21 2.45E-07 1.39E-11 5.14E-06 3.24E-12 
608-93-5 Pentachlorobenzene y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
61626-71-9 Dichloropentadiene y 3.69E-17 1.56E-06 1.80E-19 1.74E-19 3.94E-04 3.94E-06 9.19E-05 9.19E-07 



Di-n-Propylnitrosamine (N-
621-64-7 Nitroso-di-n-propylamine) N 3.13E-02 2.00E-04 1.34E-05 6.28E-06 7.82E-03 2.61E-05 3.39E-04 1.13E-06 
624-83-9 Methyl isocyanate N 3.27E-02 2.29E-05 8.99E-07 8.98E-07 O.OOE+OO O.OOE+OO 5.44E-06 1.81E-08 
62-50-0 Ethyl methanesulfonate y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
62-53-3 Aniline y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
627-13-4 Nitric acidLI'!"o£Y!ester~ . _ N ,_ 1.49E-Ol _ . 1.04E-Q4_ 4.09E-06 ... 4.08E-06 O.OOE+OO O.OOE+OO 2.47E-05 8.25E-08 
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Table 3 Estimated A 10 . COPCE .. 
~ - (Vitrification Plant) 



COPC 
Emissions (g/s) I 



Pretreatment LAW HLW I 



CAS 
Pollutant PIC 



Flue PT-S3 Flue PT-S4 FlueLV-S3 Flue HV-S3 
Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 



IN-Nitroso-N ,N -dimethylamine 
62-75-9 Dimethylnitrosamine) N 3.30E-Ol 1.42E-09 1.66E-05 1.65E-10 O.OOE+OO O.OOE+OO 1.47E-04 4.89E-07 
630-20-6 1,1, 1,2-Tetrachloroethane N 2.36E-02 2.44E-10 3.55E-08 3.55E-13 7.12E-08 2.37E-10 2.03E-08 6.77E-11 
64-17-5 Ethyl alcohol N 6.89E-03 4.39E-05 2.94E-06 1.38E-06 1.72E-03 5.74E-06 7.46E-05 2.49E-07 
64-18-6 Formic acid N 1.32E-Ol 4.92E-05 1.99E-05 5.51E-10 1.19E-02 5.45E-06 6.94E-04 5.91E-07 
64-19-7 Acetic acid N 1.96E-02 2.28E-04 1.52E-05 1.42E-05 9.25E-03 3.08E-05 3.95E-04 1.32E-06 
65510-44-3 ~,3,4,4',5-Pentachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
\65-85-0 :Benzoic acid y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
67-56-1 Methyl alcohol (Methanol) N 6.89E-03 4.39E-05 2.94E-06 1.38E-06 1.72E-03 5.74E-06 7.46E-05 2.49E-07 



1 ,2,3,4,6, 7,8-
67562-39-4 ~eptachlorodibenzofuran y 1.05E-16 6.10E-12 5.15E-19 1.24E-21 2.71E-07 1.54E-ll 5.69E-06 3.58E-12 



~-Propyl alcohol (Isopropanol; 
67-63-0 IPropan-2-01) N 2.69E-02 1.69E-05 1.76E-06 1.75E-06 9.45E-05 3.15E-07 2.10E-05 7.01E-08 
67-64-1 ~-Propanone(J\cetone) N 1.12E-01 4.03E-05 6.25E-06 2.45E-06 1.61E-03 5.38E-06 9.55E-05 4.17E-07 
67-66-3 ~hloroform N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 
67-72-1 ~exachloroethane N 1.07E-01 1.07E-04 6.73E-08 6.71E-08 O.OOE+OO O.OOE+OO 3.92E-09 2.18E-ll 
684-16-2 IHexafluoroacetone N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



12,3,3',4,4',5'-
69782-90-7 II!_exachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-ll 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 
70-30-4 lf:Iexachlorophene y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-Ol 1.48E-05 5.47E+OO 3.45E-06 
70362-50-4 3,4,4',5-Tetrachlorobiphenyl y 8.03E-06 7.00E-15 3.22E-11 8.01E-19 6.62E-10 3.75E-19 4.14E-10 2.61E-21 



1,2,3,4,7,8-
70648-26-9 f!exachlorodibenzofuran y l.OIE-16 5.51E-12 4.93E-19 1.19E-21 2.45E-07 1.39E-ll 5.14E-06 3.24E-12 
71-23-8 n-Propyl alcohol N 2.69E-02 1.69E-05 1.76E-06 1.75E-06 9.45E-05 3.15E-07 2.10E-05 7.01E-08 
71-36-3 n-Butyl alcohol N 2.69E-02 1.69E-05 1.76E-06 1.75E-06 9.45E-05 3.15E-07 2.10E-05 7.01E-08 
71-43-2 :Benzene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 8.62E-12 



Methyl chloroform (1,1,1-
71-55-6 ~Trichloroethane) N 2.36E-02 2.36E-10 3.35E-09 3.34E-14 O.OOE+OO O.OOE+OO 1.29E-11 4.30E-14 
72-20-8 !Endrin N 2.10E-04 1.31E-ll 8.94E-08 2.10E-15 5.39E-05 3.06E-14 2.26E-06 1.43E-17 
72-43-5 !Methoxychlor N 6.73E-04 3.90E-11 5.06E-07 1.18E-14 3.18E-04 1.80E-13 1.31E-05 8.27E-17 
72-54-8 ~_,4-DDD________ __ ____ N _2_.!QE-04_ 1.31E-ll _j.94E-08 _ 2.10E-15 _ , 5.39E-05 3.06E-14 2.26E-06 1.43E-17 -- ---------·······--
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COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
72-55-9 4,4-DDE N 7.30E-04 3.27E-15 2.73E-08 6.80E-16 O.OOE+OO O.OOE+OO 1.65E-07 1.04E-18 



1,2,3,7,8,9-
72918-21-9 Hexachlorodibenzofuran y 1.05E-16 6.10E-12 5.15E-19 1.24E-21 2.71E-07 1.54E-ll 5.69E-06 3.58E-12 



74472-37-0 2,3,4,4',5-Pentachlorobiphenyl y 8.03£-06 ?.OOE-15 3.22£-11 8.0IE-19 6.62£-10 3.75£-19 4.14£-10 2.61£-21 
Bromomethane (Methyl 



74-83-9 bromide) N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62£-10 4.79E-12 
~hloromethane (Methyl 



74-87-3 hloride) N 2.36£-02 2.36£-05 6.18£-09 6.17£-09 9.50£-12 3.17£-14 8.15£-11 5.15£-13 



74-88-4 odomethane (Methyl iodide) y 1.13£-07 1.56£-06 1.65£-19 1.59£-19 1.18£-03 3.94£-06 2.76£-04 9.19E-07 



74-95-3 !Methylene bromide y 1.13£-07 1.56£-06 1.65£-19 1.59£-19 1.18£-03 3.94£-06 2.76£-04 9.19£-07 



74-97-5 IBromochloromethane N 3.27£-02 2.29£-05 8.99£-07 8.98£-07 O.OOE+OO O.OOE+OO 5.44E-06 1.81£-08 



74-99-7 !Methylacetylene N 1.07£-01 1.07£-04 2.81£-08 2.81£-08 4.32£-11 1.44£-13 3.70£-10 2.34£-12 



75-00-3 k::hloroethane N 2.36E-02 2.36£-05 6.18£-09 6.17£-09 9.50E-12 3.17£-14 8.15£-11 5.15£-13 
!Vinyl chloride (1-



75-01-4 K;hloroethene) N 1.07£-01 1.07£-09 8.85£-09 8.83£-14 O.OOE+OO O.OOE+OO 1.20£-11 1.20£-13 



75-05-8 !Acetonitrile N 3.51£-02 2.10£-05 1.32£-06 1.28£-06 4.22£-04 1.41£-06 7.74£-06 7.74£-08 



75-07-0 Acetaldehyde N 9.36£-02 3.36£-05 5.21£-06 2.04£-06 1.35E-03 4.49£-06 7.95£-05 3.48£-07 
Dichloromethane (Methylene 



75-09-2 hloride) N 2.36£-02 2.36£-05 1.48£-08 1.48£-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



75-12-7 Formamide N 1.06E-Ol 1.49E-ll 9.23E-06 9.21£-11 O.OOE+OO O.OOE+OO 8.30E-05 2.77E-07 



75-15-0 ~arbon disulfide N 2.36£-02 2.36£-05 6.18£-09 6.17£-09 9.50E-12 3.17E-14 8.15E-ll 5.15E-13 



75-21-8 ~thylene oxide (Oxirane) N 2.01£-02 1.62E-04 7.94E-07 7.68E-07 2.38E-04 7.93£-07 1.39E-05 4.64E-08 



l75-25-2 tB_romoform y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



75-27-4 !Bromodichloromethane N 2.36E-02 2.44E-10 3.55E-08 3.55E-13 7.12E-08 2.37E-10 2.03E-08 6.77E-ll 



75-29-6 ~-Chloropropane y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



75-34-3 1, 1-Dichloroethane N 2.36£-02 2.36£-05 1.48£-08 1.48£-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 
1, 1-Dichloroethene 



75-35-4 Vinylidene chloride) N 2.36£-02 2.36£-10 1.95£-09 1.94£-14 O.OOE+OO O.OOE+OO 2.63£-12 2.63£-14 



75-43-4 Dichlorofluoromethane N 2.36£-02 2.36£-05 6.18£-09 6.17£-09 9.50£-12 3.17£-14 8.15£-11 5.15£-13 



75-44-5 Phosgene y 1.13£-07 1.56£-06 1.65£-19 1.59£-19 1.18E-03 3.94£-06 2.76£-04 9.19£-07 



'Q-4~-.L Chlorodifluoromethane N 2.36£-02 2.36£-10 1.95£-09 1.94£-14 O.OOE+OO O.OOE+OO 2.63£-12 2.63£-14 
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I COPC 
Emissions (g/s) i 



Pretreatment LAW HLW ' 



'CAS Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 I 



Number 
Pollutant PIC 



Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
75-50-3 [Trimethylamine N 2.01E-02 1.62E-09 7.94E-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



75-52-5 INitromethane N 9.36E-02 3.36E-05 5.21E-06 2.04E-06 1.35E-03 4.49E-06 7.95E-05 3.48E-07 



75-55-8 ~-Methylaziridine N 1.22E-Ol 7.69E-05 8.00E-06 7.94E-06 4.30E-04 1.43E-06 9.56E-05 3.19E-07 



75-61-6 Difluorodibromomethane N 2.36E-02 2.36E-10 1.95E-09 1.94E-14 O.OOE+OO O.OOE+OO 2.63E-12 2.63E-14 



75-63-8 Trifluorobromomethane N 2.36E-02 2.36E-10 1.37E-10 1.36E-15 O.OOE+OO O.OOE+OO 9.61E-16 3.20E-18 



75-65-0 2-Methyl-2-propanol N 2.69E-02 1.69E-05 1.76E-06 1.75E-06 9.45E-05 3.15E-07 2.10E-05 7.01E-08 



175-69-4 Trichlorofluoromethane N 2.36E-02 2.36E-10 6.04E-10 6.02E-15 O.OOE+OO O.OOE+OO 8.15E-14 8.15E-16 



75-71-8 Dichlorodifluoromethane N 2.36E-02 2.36E-10 1.37E-10 1.36E-15 O.OOE+OO O.OOE+OO 9.61E-16 3.20E-18 



75-99-0 2,2-DichloropJopionic acid N 1.96E-02 2.28E-04 1.52E-05 1.42E-05 9.25E-03 3.08E-05 3.95E-04 1.32E-06 



76-01-7 Pentachloroethane y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



76-03-9 Trichloroacetic acid N 4.28E-03 4.97E-10 3.34E-06 3.13E-ll 2.04£-03 6.80E-06 8.70E-05 2.90E-07 
1, 1, 1,2-Tetrachloro-2,2-



76-11-9 rlifluoroethane N 1.07E-01 1.07E-09 1.73E-09 1.73E-14 O.OOE+OO O.OOE+OO 9.36E-14 9.36E-16 
1, 1 ,2,2-Tetrachloro-1 ,2-



76-12-0 ~ifluoroethane N 1.07E-Ol 1.07E-09 2.74E-09 2.74E-14 O.OOE+OO O.OOE+OO 3.71E-13 3.71E-15 
1 ,2,2-Trichloro-1, 1,2-



76-13-1 ltrifluoroethane (Freon 113) N 2.36E-02 2.36E-10 1.37E-10 1.36E-15 O.OOE+OO O.OOE+OO 9.61E-16 3.20E-18 
1 ,2-Dichloro-1, 1 ,2,2-



76-14-2 etrafluoroethane N 2.36E-02 2.36E-10 1.99E-ll 1.98E-16 O.OOE+OO O.OOE+OO 2.96E-18 9.86E-21 



176-15-3 (:_hloropentafluoroethane N 2.36E-02 2.36E-10 l.lOE-11 l.lOE-16 O.OOE+OO O.OOE+OO 5.03E-19 5.03E-21 



764-41-0 1 ,4-Dichloro-2-butene y 3.37E-17 1.56E-06 1.65E-19 1.59E-19 3.94E-04 3.94E-06 9.19E-05 9.19E-07 



176-44-8 Heptachlor N 2.35E-03 2.17E-06 1.73E-08 l.73E-08 O.OOE+OO O.OOE+OO 3.15E-08 1.05E-10 



765-34-4 Glycidylaldehyde y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



77-47-4 Hexachlorocyclopentadiene y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



77-78-1 Dimethyl sulfate y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
,2-Methylpropyl alcohol 



78-83-1 Isobutyl alcohol) N 1.22E-Ol 7.69E-05 8.00E-06 7.94E-06 4.30E-04 1.43E-06 9.56E-05 3.19E-07 



78-87-5 1 ,2-Dichloropropane N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 
1-Methylpropyl alcohol (2-



78-92-2 !Butanol) N 2,69E-02 1.69E-05 1.76E-06 1.75E-06 9.45E-05 3.15E-07 2.10£-05 7.01E-08 



78_-93-3 [M.ethyl ethyl keton_e (M_EK,7- , __ . - 2.06E-02 7.39E-06_ _ 1.15E-06 4.49E-07 _ 2.96E-04_ , _ 9.87E-07 1.75E-05 7.65E-08 
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Table 3 Estimated A 10 . COPCE .. - -~-~ -- -~ -- ------- --- -- - -------~--~- -·::: ... - ____ o---------- - - -- (Vitrification Plant) 



COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Fine PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
Butanone) 



79-00-5 1,1 ,2-Trichloroethane N 3.27E-02 2.29E-05 8.99E-07 8.98E-07 O.OOE+OO O.OOE+OO 5.44E-06 1.81E-08 



79-01-6 Trichloroethylene N 2.36E-02 2.36E-05 6.11E-09 6.09E-09 9.50E-12 3.17E-14 7.30E-11 7.30E-13 



79-09-4 Pr<>pionic acid N 4.93E-02 1.59E-04 1.30E-05 1.24E-05 5.89E-03 3.86E-05 2.87E-04 1.82E-06 
79-10-7 2-Prop_enoic acid N 4.93E-02 1.59E-04 1.30E-05 1.24E-05 5.89E-03 3.86E-05 2.87E-04 1.82E-06 
79-20-9 Methyl acetate N 9.12E-02 7.35E-09 3.61E-06 3.49E-ll l.08E-03 3.61E-06 6.33E-05 2.11E-07 
!79-34-5 1, 1 ,2,2-Tetrachloroethane N 2.46E-02 1.51E-05 1.76E-07 1.17E-07 O.OOE+OO O.OOE+OO 3.20E-07 1.07E-09 • 
18001-35-2 rroxaphene N 2.40E-04 3.06E-ll 1.03E-07 9.63E-13 6.00E-05 2.00E-07 2.60E-06 8.67E-09 
'80-62-6 Methyl methacrylate y l.l3E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



IHexamethylene-1 ,5-
822-06-0 ~iisocyanate y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



823-40-5 IToluene-2,6-diamine y 6.74E-17 l.l7E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
IPentachloronitrobenzene 



82-68-8 PCBN or quinto benzene) N 9.36E-02 3.36E-05 5.21E-06 2.04E-06 1.35E-03 4.49E-06 7.95E-05 3.48E-07 
83-32-9 Acenaphthene N 9.12E-02 7.35E-04 3.61E-06 3.49E-06 1.08E-03 3.61E-06 6.33E-05 2.11E-07 



84-66-2 Diethyl phthalate N 2.07E-02 2.44E-04 1.50E-05 1.41E-05 9.12E-03 3.04E-05 3.90E-04 1.30E-06 
84-74-2 Dibutyl phthalate N 2.38E-02 1.42E-09 1.46E-05 3.42E-13 9.07E-03 5.14E-12 3.77E-04 2.37E-15 
85-01-8 Phenanthrene N 9.36E-02 3.36E-05 5.21E-06 2.04E-06 1.35E-03 4.49E-06 7.95E-05 3.48E-07 
85-44-9 Phthalic anhydride y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
85-68-7 Butylbenzyl phthalate N 2.38E-02 1.42E-09 1.46E-05 3.42E-13 9.07E-03 5.14E-12 3.77E-04 2.37E-15 
86-73-7 iFluorene N 5.29E-02 1.70E-13 2.74E-06 2.25E-14 8.67E-04 3.58E-12 3.59E-05 8.87E-16 
87-61-6 1 ,2,3-Trichlorobenzene y 5.29E-02 1.56E-06 2.74E-06 1.59E-19 2.05E-03 3.94E-06 3.12E-04 9.19E-07 



87-68-3 tHexachlorobutadiene N 2.36E-02 2.36E-05 6.26E-09 6.25E-09 1.90E-ll 6.33E-14 9.00E-11 3.00E-13 
87-86-5 !Pentachlorophenol N 1.96E-02 2.28E-04 1.52E-05 1.42E-05 9.25E-03 3.08E-05 3.95E-04 1.32E-06 



88-06-2 ~,4,6-Trichlorophenol N 3.13E-02 2.00E-04 1.34E-05 6.28E-06 7.82E-03 2.61E-05 3.39E-04 1.13E-06 
88-72-2 ~-Nitrotoluene N 2.41E-02 8.16E-06 1.45E-06 1.45E-06 1.31E-07 1.31E-09 1.16E-05 1.16E-07 
88-74-4 k:J-Nitroaniline (2-Nitroanilinel y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



88-75-5 ~-Nitrophenol N l.IOE-01 3.71E-05 6.61E-06 6.60E-06 5.94E-07 5.94E-09 5.27E-05 5.27E-07 
~-sec-Butyl-4,6-dinitrophenol 



88-85-7 Dinoseb) 
------------~-B~ 2.02E-02 2.29E-04 _ _!.49E-05 1.40E-O~ 8.55E-03 8.55E-05 3.88E-04 3.88E-06 



-----·····- -------- -
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' 



COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS 



Pollutant PIC 
Flue PT-S3 Flue PT-S4 Flue LV-S3 Flue HV-S3 



Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 
88-89-1 Picric acid N 1.94E-02 2.26E-09 1.52E-05 1.42E-10 9.27E-03 3.09E-05 3.95E-04 1.32E-06 
90-04-0 p-Anisidine y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 
91-20-3 !Naphthalene N 3.80E-03 3.52E-06 2.66E-08 2.65E-08 O.OOE+OO O.OOE+OO 4.85E-08 1.62E-10 
91-22-5 Quinoline N 1.77E-Ol 7.62E-l0 8.88E-06 8.86E-ll O.OOE+OO O.OOE+OO 7.86E-05 2.62E-07 
91-57-6 2-Methylnaphthalene y 1.77E-01 2.58E-06 8.88E-06 1.59E-19 1.77E-03 5.91E-06 4.92E-04 1.38E-06 • 
91-58-7 2-Chloronapthalene N 1.12E-Ol 6.85E-05 7.98E-07 5.31E-07 O.OOE+OO O.OOE+OO 1.46E-06 4.85E-09 
~1-94-1 3,3'-Dichlorobenzidine y 1.75E-15 5.87E-06 5.33E-19 1.30E-21 2.60E-01 1.48E-05 5.47E+OO 3.45E-06 
~24-16-3 !l'J-Nitrosodi-n-butylarnine y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
~2-52-4 1,1'-Biphenyl N 1.12E-Ol 6.85E-05 7.98E-07 5.31E-07 O.OOE+OO O.OOE+OO 1.46E-06 4.85E-09 
~2-93-3 4-Nitrobiphenyl N 3.13E-02 2.00E-04 1.34E-05 6.28E-06 7.82E-03 2.61E-05 3.39E-04 1.13E-06 



~3-72-1 · Silvex (2,4,5-TP) N 7.44E-03 5.34E-14 1.16E-05 9.16E-14 7.43E-03 3.06E-ll 2.24E-04 5.53E-15 
~3-76-5 ~,4,5-T N 7.44E-03 5.34E-14 1.16E-05 9.16E-14 7.43E-03 3.06E-11 2.24E-04 5.53E-15 
~4-59-7 Safrole y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



~,4-D and esters (160C 
94-75-7 !tYPed) N 7.52E-03 5.39E-09 1.16E-05 · 9.15E-09 7.41E-03 3.06E-ll 2.24E-04 5.53E-15 
95-13-6 iln.dene N · 1.07E-01 l.llE-09 1.62E-07 1.61E-12 3.24E-07 l.OSE-09 9.24E-08 3.08E-10 
95-47-6 to-Xylene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 
95-48-7 to-Cresol (2-Methylphenol) N 3.89E-02 1.68E-10 1.95E-06 1.95E-11 O.OOE+OO O.OOE+OO 1.73E-05 5.76E-08 
95-49-8 2-Chlorotoluene N 1.07E-01 1.07E-04 6.73E-08 6.71E-08 O.OOE+OO O.OOE+OO 3.92E-09 2.18E-11 



o-Dichlorobenzene (1 ,2-
95-50-1 Dichlorobenzene) N 2.36E-02 2.44E-10 3.55E-08 3.55E-13 7.12E-08 2.37E-10 2.03E-08 6.77E-ll 
95-53-4 o-Toluidine y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 
95-57-8 2-Chlorophenol N 1.22E-Ol 7.69E-05 8.00E-06 7.94E-06 4.30E-04 1.43E-06 9.56E-05 3.19E-07 
95-63-6 1,2,4-Trimethyl benzene y 1.13E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



~5-94-3 1 ,2,4,5-Tetrachlorobenzene y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



~5-95-4 2,4,5-Trichlorophenol N 1.77E-01 7.62E-10 8.88E-06 8.86E-11 O.OOE+OO O.OOE+OO 7.86E-05 2.62E-07 



96-12-8 1 ,2-Dibromo-3-chloropropane y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07£-03 6.89E-06 



~6-18-4 1 ,2,3-Trichloropropane y 1.13£-07 1.56£-06 1.65£-19 1.59£-19 1.18E-03 3.94£-06 2.76£-04 9.19£-07 
~6-22-0 ~-Pentanone N 2.01E-02 1.62E-09 7.94£-07 7.68E-12 2.38E-04 7.93E-07 1.39E-05 4.64E-08 



~6-45-7 !Ethylene thiourea y 6.74£-17 1.17E-05 3.30£-19 ... 3.19E-19. 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



- 19-
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COPC 
Emissions (g/s) 



Pretreatment LAW HLW 
CAS Pollutant PIC 



Flue PT-S3 Flue PT-S4 Flue LV-83 Flue HV-83 
Number Unabated Abated Unabated Abated Unabated Abated Unabated Abated 



Bis(3-tert-butyl-4-hydroxy-6-
96-69-5 methyl-phenyl)sulfide N 6.33E-02 1.98E-09 5.11E-08 4.32E-ll O.OOE+OO O.OOE+OO 2.22E-09 9.15E-20 



97-63-2 Ethyl methacrylate y l.l3E-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



~8-01-1 Furfural y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



98-06-6 ert-Butyl benzene y l.BE-07 1.56E-06 1.65E-19 1.59E-19 1.18E-03 3.94E-06 2.76E-04 9.19E-07 



98-07-7 IBenzotrichloride y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



98-51-1 IP-tert-Butyltoluene N 1.07E-Ol 1.07E-09 1.52E-08 1.52E-13 O.OOE+OO O.OOE+OO 5.87E-11 1.96E-13 



~8-82-8 lcumene N 1.07E-Ol 1.07E-04 2.81E-08 2.81E-08 4.32E-11 1.44E-13 3.70E-10 2.34E-12 



98-83-9 alpha-Methylstyrene N 2.36E-02 2.36E-05 1.48E-08 1.48E-08 O.OOE+OO O.OOE+OO 8.62E-10 4.79E-12 



98-86-2 Acetophenone N l.lOE-01 2.77E-05 7.41E-06 7.39E-06 7.02E-07 2.34E-09 6.23E-05 2.08E-07 



~8-95-3 Nitrobenzene N l.lOE-01 3.71E-05 6.61E-06 6.60E-06 5.94E-07 5.94E-09 5.27E-05 5.27E-07 



~9-35-4 1,3,5-Trinitrobenzene y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



~9-65-0 1 ,3-Dinitrobenzene y 6.74E-17 1.17E-05 3.30E-19 3.19E-19 8.86E-03 2.95E-05 2.07E-03 6.89E-06 



99-87-6 p-Cymene y l.lOE-01 1.56E-06 6.61E-06 1.59E-19 1.18E-03 3.94E-06 3.28E-04 9.19E-07 



n/a Pibenzo( a,h )fluoranthene y 6.80E-17 1.17E-06 3.32E-19 8.03E-22 5.21E-02 2.95E-06 1.09E+OO 6.89E-07 



n/a tvocs y l.llE+Ol 6.29E-03 9.82E-04 3.20E-04 5.43E+OO 1.44E-03 9.64E+Ol 2.88E-04 



Notes: 1. Emissions derived from the Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-W375-ES00001), 
Rev 1, May 2001. 
2. PIC: Products of incomplete combustion. These are organic compounds not present in the feed, but which may be produced during high temperature 
processes: in the thermal oxidizers in Pretreatment, or in the LAW and HL W melters. Because the PICs are produced during the waste processing or 
offgas control steps, comparison of unabated and abated emission rates may not be meaningful. 
3. EPA's criteria pollutants are identified in bold font. 



. 4. g/s: grams per second 
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Table 3 (cont.) Estimated Annual Organic COPC Emissions (BOF) 
COPC Emissions (g/s) 



CAS Steam Hot Water Backup Fire 
Number Pollutant Boilers Boilers Generators Pump 



100-41-4 Ethyl benzene 2.026E-05 6.078E-06 n/a n/a 
n-Propyl benzene 



103-65-1 (Isocumene) 5.740E-05 1.722E-05 n/a n/a 
107-02-8 Acrolein 2.571E-07 1.467E-07 
108-88-3 Toluene 5.943E-04 1.783E-04 9.167E-06 6.486E-07 
110-54-3 n-Hexane 4.795E-04 1.438E-04 
115-07-1 Propylene 1.347E-03 4.042E-04 9.101E-05 4.424E-06 
120-12-7 Anthracene n/a n/a 4.012E-08 2.965E-09 
129-00-0 Pyrene n/a n/a 1.210E-07 2.981E-10 
1321-60-4 Trimethylcyclohexanol 1.013E-05 3.039E-06 n/a n/a 
1330-20-7 Xylenes 9.455E-05 2.836E-05 6.296E-06 4.519E-07 
1678-92-8 Propylcyclohexane 1.249E-04 3.748E-05 n/a n/a 
191-24-2 Benzo(g,h,i)perylene n/a n/a 1.814E-08 7.754E-10 
193-39-5 Indeno(l ,2,3-cd)pyrene n/a n/a 1.351E-08 5.947E-10 
205-99-2 Benzo(b )fluoranthene n/a n/a 3.621E-08 1.571E-10 
206-44-0 Fluoranthene n/a n/a 1.315E-07 1.207E-08 
207-08-9 Benzo(k)fluoranthene n/a n/a 7.111E-09 2.458E-10 
208-96-8 Acenaphthylene n/a n/a 3.011E-07 8.024E-09 
218-01-9 Chrysene n/a n/a 4.991E-08 5.598E-10 
25551-13-7 Trimethylbenzene 1.925E-04 5.774E-05 n/a n/a 
2782-91-4 Tetramethylthiourea 6.753E-06 2.026E-06 n/a n/a 
29063-28-3 Octanol 6.753E-05 2.026E-05 n/a n/a 
30498-63-6 Trimethylcyclohexane 1.216E-04 3.647E-05 n/a n/a 
3221-61-2 2-Methyloctane 9.117E-05 2.735E-05 n/a n/a 
50-00-0 Formaldehyde 3.039E-05 9.117E-06 2.574E-06 1.871E-06 
50-32-8 Benzo( a)pyrene n/a n/a 8.384E-09 4.075E-10 
53-70-3 Dibenzo( a,h)anthracene n/a n/a 1.129E-08 9.245E-10 
56-55-3 Benzo( a)anthracene n/a n/a 2.029E-08 2.664E-09 
63335-87-5 Methylnonane 2.533E-04 7.598E-05 n/a n/a 
6975-98-0 2-Methyldecane 2.499E-04 7.496E-05 n/a n/a 
71-43-2 Benzene 5.909E-04 1.773E-04 2.531E-05 1.480E-06 
75-07-0 Acetaldehyde n/a n/a 8.221E-07 1.216E-06 
83-32-9 Acenaphthene n/a n/a '1.527E-07 2.252E-09 
85-01-8 Phenanthrene n/a n/a 1.331E-06 4.662E-08 
86-73-7 Fluorene n/a n/a 4.176E-07 4.630E-08 
91-20-3 Naphthalene 2.026E-05 6.078E-06 4.241E-06 1.345E-07 
98060-52-7 Trimethyloctane 2.026E-05 6.078E-06 n/a n/a 
98060-54-9 Trimethyldecane O.OOOE+OO O.OOOE+OO n/a n/a 
98-06-6 tert-Butyl benzene 1.688E-05 5.065E-06 n/a n/a 
n/a VOCs 3.377E-02 1.013E-02 3.285E-03 5.686E-04 



Notes: 1. Ennsswns based on engmeermg calculations usmg ennsswn factors from EPA's AP-42 document and 
the California Air Resources Board. 
2. Unabated and abated emissions are equal for the BOF because there is no post-combustion 
control equipment installed on the BOF emission sources. 
3. EPA's criteria pollutants are identified in bold font. 
4. n/a: no emission factors available. 
5. g/s: grams per second. 
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Table 3 (cont.) Estimated Annual Organic COPC Emissions (Lab) 
COPC Emissions (g/s) 



CAS Pollutant Flue LB-C3 Flue LB-C5 
Number Unabated Abated Unabated Abated 



100-51-6 !Benzyl alcohol 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
fEpichlorohydrin ( 1-chloro-2,3-



106-89-8 ~pOXJIPTOpane) 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
107-19-7 !propargyl alcohol O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
107-21-1 tEthylene glycol 1.19E-07 1.19E-07 3.96E-08 3.96E-08 



Propylene gylcol monomethyl 
107-98-2 ether 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
121-14-2 2,4-Dinitrotoluene 2.38E-11 1.19E-14 7.93E-12 3.96E-17 
124-48-1 Chlorodibromomethane 2.38E-09 2.38E-09 7.93E-IO 7.93E-10 
131-11-3 Dimethylphthalate 2.38E-10 2.38E-10 7.93E-11 7.93E-11 
142-82-5 ln-He}Jtane 2.38E-08 2.38E-08 7.93E-09 7.93E-09 
144-62-7 [oxalic acid 2.38E-08 2.38E-08 7.93E-09 7.93E-09 
1634-04-4 !Methyl tert-butyl ether 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
193-39-5 1mdeno( I ,2,3 -cd)pyrene 2.38E-11 1.19E-14 7.93E-12 3.96E-17 
205-99-2 IBenzo(b )fluoranthene 2.38E-11 1.19E-14 7.93E-12 3.96E-17 



1207-08-9 iBenzo(k)fluoranthene 2.38E-11 1.19E-14 7.93E-12 3.96E-17 



~18-01-9 Chrysene 2.38E-11 1.19E-14 7.93E-12 3.96E-17 



~234-13-1 Pctachloronaphthalene 2.38E-11 1.19E-14 7.93E-12 3.96E-17 
309-00-2 Aldrin 2.38E-11 1.19E-14 7.93E-12 3.96E-17 
50-32-8 tsenzo(a )p)'l'ene 2.38E-10 1.19E-13 7.93E-11 3.96E-16 
540-73-8 1 ,2-Dimethy_lhydrazine 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
540-84-1 2,2,4-Trimethylpentane 2.38E-08 2.38E-08 7.93E-09 7.93E-09 
541-73-1 1,3-Dichlorobenzene 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
542-75-6 1,3-Dichloropropene 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
56-23-5 garbon tetrachloride 4.76E-06 4.76E-06 1.59E-06 1.59E-06 
563-80-4 3-Methyl-2~butanone 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



584-84-9 12,4-Toluene diisocyante 2.38E-11 2.38E-ll 7.93E-12 7.93E-12 
58-89-9 lgamma-BHC (Lindane) 2.38E-11 1.19E-14 7.93E-12 3.96E-17 
591-78-6 ~-Hexanone 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
606-20-2 I2,6-Dinitroto1uene 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
64-17-5 ~thyl alcohol 1.19E-05 1.19E-05 3.96E-06 3.96E-06 
64-18-6 ~formic acid 2.38E-06 2.38E-06 7.93E-07 7.93E-07 
64-19-7 Acetic acid 2.38E-06 2.38E-06 7.93E-07 7.93E-07 
65-85-0 Benzoic acid 2.38E-10 2.38E-10 7.93E-11 7.93E-11 
67-56-1 Methyl alcohol (Methanol) 2.38E-05 2.38E-05 7.93E-06 7.93E-06 
67-64-1 2-Propanone (Acetone) 9.51E-06 9.51E-06 3.17E-06 3.17E-06 



67-66-3 Chloroform 1.19E-07 1.19E-07 3.96E-08 3.96E-08 
67-72-1 Hexachloroethane 2.38E-11 2.38E-11 7.93E-12 7.93E-12 
71-23-8 n-Propyl alcohol 1.19E-06 1.19E-06 3.96E-07 3.96E-07 
71-36-3 n-Butyl alcohol 1.24E-07 1.24E-07 4.12E-08 4.12E-08 
71-43-2 Benzene 1.19E-06 1.19E-06 3.96E-07 3.96E-07 
72-55-9 ~,4-DDE 2.38E-ll 1.19E-14 7.93E-12 3.96E-17 



fchloromethane (Methyl 
74-87-3 ~hloride) 1.19E-07 1.19E-07 3.96E-08 3.96E-08 
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Table 3 (cont.) Estimated Annual Organic COPC Emissions (Lab) 
COPC Emissions (g/s) 



CAS Pollutant FlueLB-C3 Flue LB-C5 
Number Unabated Abated Unabated Abated 



174-88-4 odomethane (Methyl iodide) 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



74-95-3 !Methylene bromide 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
74-97-5 IBromochloromethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



~inyl chloride (1-
75-01-4 k:;hloroethene) 2.38E-08 2.38E-08 7.93E-09 7.93E-09 



75-05-8 ~Acetonitrile 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



75-07-0 !Acetaldehyde 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
Dichloromethane (Methylene 



175-09-2 chloride) 3.57E-05 3.57E-05 1.19E-05 1.19E-05 
75-15-0 Carbon disulfide 2.38E-07 2.38E-07 7.93E-08 7.93E-08 



175-25-2 Bromoform 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
75-34-3 1, 1-Dichloroethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



I, 1-Dichloroethene 
75-35-4 Vinylidene chloride) 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



175-69-4 frrichlorofluoromethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



75-71-8 IDichlorodifluoromethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



76-01-7 IPentachloroethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
1,2,2-Trichloro-1, 1,2-



76-13-1 [trifluoroethane (Freon 113) 2.38E-09 2.38E-09 7,.93E-10 7.93E-10 
~-Methylpropyl alcohol 



78-83-1 (Isobutyl alcohol) 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
78-87-5 1 ,2-Dichloropropane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



1-Methylpropyl alcohol (2-
78-92-2 Butanol) 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



Methyl ethyl ketone (MEK, 2-
US-93-3 Butanone) 1.19E-05 1.19E-05 3.96E-06 3.96E-06 
79-00-5 1, 1,2-Trichloroethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
179-01-6 Trichloroethylene 1.19E-05 1.19E-05 3.96E-06 3.96E-06 
79-34-5 1,1 ,2,2-Tetrachloroethane 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
8001-35-2 froxaphene 2.38E-11 2.38E-11 7.93E-12 7.93E-12 
80-62-6 !Methyl methacrylate 2.38E-09 2.38E-09 7.93E-10 7.93E-10 



[Hexamethylene-1 ,5-
822-06-0 ldiisocyanate 2.38E-ll 2.38E-ll 7.93E-12 7.93E-12 



84-66-2 IDiethyl phthalate 2.38E-11 2.38E-11 7.93E-12 7.93E-12 
84-74-2 pibutyl phthalate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
85-01-8 !Phenanthrene 2.38E-ll 2.38E-11 7.93E-12 7.93E-12 
87-61-6 1 ,2,3-Trichlorobenzene 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
88-06-2 ~,4,6-Trichlorophenol 2.38E-11 2.38E-ll 7.93E-12 7.93E-12 
91-20-3 !Naphthalene 1.19E-09 1.19E-09 3.96E-10 3.96E-10 
91-94-1 3 ,3'-Dichlorobenzidine 2.38E-09 1.19E-12 7.93E-10 3.96E-15 
92-52-4 1,1 '-Biphenyl 2.38E-11 2.38E-ll 7.93E-12 7.93E-12 
93-72-1 Silvex (2,4,5-TP) 2.38E-11 1.19E-14 7.93E-12 3.96E-17 



2,4-D and esters (160C 
94-75-7 typed) 2.38E-11 1.19E-14 7.93E-12 3.96E-17 



195-47-6 o-Xylene 5.95E-07 5.95E-07 1.98E-07 1.98E-07 
95-48-7 a-Cresol (2-Methylphenol) 2.38E-11 2.38E-11 7.93E-12 7.93E-12 
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Table 3 (cont.) Estimated Annual On~anic COPC Emissions (Lab} 
COPC Emissions (g/s) 



CAS Pollutant Flue LB-C3 Flue LB-CS 
Number Unabated Abated Unabated Abated 



95-63-6 1,2,4-Trimethyl benzene 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
95-95-4 ~,4,5-Trichlorophenol 2.38E-11 2.38E-ll 7.93E-12 7.93E-12 
~6-12-8 1,2-Dibromo-3-chloropropane 2.38E-ll 2.38E-11 7.93E-12 7.93E-12 
96-22-0 ~-Pentanone 2.38E-09 2.38E-09 7.93E-10 7.93E-10 
~8-82-8 K=umene 2.38E-10 2.38E-10 7.93E-ll 7.93E-ll 
98-86-2 Acetophenone 2.38E-11 2.38E-ll 7.93E-12 7.93E-12 
n/a !VOCs 1.18E-04 1.18E-04 3.93E-05 3.93E-05 



Notes: I. Emissions based on engineering calculations 
2. EPA's criteria pollutants are identified in bold font. 
3. g/s: grams per second 
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Table 4 Flue Parameters 



Pretreatment Flues LAW Vitrification Flue HL W Vitrification Flue Lab I 



Stack 
Parameters PT-Sl PT-S-2 PT-S4 PT-S3 LV-Sl LV-S2 LV-S3 HV-Sl HV-S2 HV-S4 HV-S3 LB-Sl LB-S2 



Height (ft) 200 200 200 200 200 200 200 200 200 200 200 75 75 



Diameter (in.) 48 58 46 10 50 50 12 54 54 14 10 65 32 



Discharge Velocity 3,500 3,500 3,500 3,500 3,500 3,500 6,000 3,500 3,500 3,500 3,500 3,500 3,500 
(FPM) 



Volumetric Flowrate 46,400 65,000 43,000 2,300 46,730 47,900 5,050 55,200 53,000 4,000 2,000 80,400 20,000 
(ACFM) 



Min. Discharge 95 95 73 73 95 115 143 59 59 73 147 73 73 
Temp (F) 



Max. Discharge 100 95 73 73 95 115 143 100 120 73 147 73 73 
Temp (F) 
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Table 4 Summary of Annual Average Ambient Impacts for Class A TAPs 



Annual Annual Average 
CAS# Pollutant Average ASIL Concentration Ratio 



(Jlg/m3) (~-tg/m3) (Cone./ ASIL) 
7440-38-2 Arsenic 2.30E-04 1.28E-05 0.0557 
542-88-1 Dichloromethyl ether 1.60E-05 4.11E-07 0.0257 
7440-41-7 Beryllium 4.20E-04 8.41E-06 0.0200 
7440-43-9 Cadmium 5.60E-04 8.56E-06 0.0153 
7440-02-0 Nickel 2.10E-03 8.56E-06 0.0041 
764-41-0 1 ,4-Dichloro-2-butene 3.80E-04 4.11E-07 0.0011 
75-21-8 Ethylene oxide (Oxirane) 1.00E-02 1.05E-05 0.0011 
111-44-4 Bis(2-chloroethyl) ether 3.00E-03 3.09E-06 0.0010 
71-43-2 Benzene 1.20E-01 1.02E-04 < 0.001 
924-16-3 N-Nitrosodi-n-butylamine 6.30E-04 4.11E-07 < 0.001 
57-74-9 Chlordane 2.70E-03 1.54E-06 < 0.001 
62-75-9 N-Nitroso-N,N-



dimethylamine 
(Dimethylnitrosamine) 7.10E-05 3.08E-08 < 0.001 



76-44-8 Heptachlor 7.70E-04 1.41E-07 < 0.001 
50-00-0 Formaldehyde 7.70E-02 8.39E-06 < 0.001 
77-78-1 Dimethyl sulfate 3.20E-02 3.09E-06 < 0.001 
540-73-8 1 ,2-Dimethylhydrazine 4.50E-03 4.11E-07 < 0.001 
87-86-5 Pentachlorophenol 3.30E-01 1.76E-05 < 0.001 
88-06-2 2,4,6-Trichlorophenol 3.20E-01 1.50E-05 < 0.001 
107-06-2 1 ,2-Dichloroethane (Ethylene 



chloride) 3.80E-02 1.53E-06 < 0.001 
67-66-3 Chloroform 4.30E-02 1.52E-06 < 0.001 
91-94-1 3 ,3'-Dichlorobenzidine 7.70E-02 1.54E-06 < 0.001 
510-15-6 Chlorobenzilate 2.00E-Ol 1.54E-06 < 0.001 
75-07-0 Acetaldehyde 4.50E-01 2.67E-06 < 0.001 
8001-35-2 Toxaphene 3.10E-03 1.34E-08 < 0.001 
107-13-1 Acrylonitrile 1.50E-02 5.40E-08 < 0.001 
1746-01-6 2,3,7,8-



Tetrachlorodibenzo(p )dioxin 
(TCDD) 3.00E-07 9.65E-13 < 0.001 



96-45-7 Ethylene thiourea l.OOE+OO 3.09E-06 < 0.001 
95-53-4 o-Toluidine 1.40E-01 4.11E-07 < 0.001 
75-09-2 Dichloromethane (Methylene 



chloride) 5.60E-01 1.52E-06 < 0.001 
79-01-6 Trichloroethylene 5.90E-01 1.52E-06 < 0.001 
50-32-8 Benzo( a )pyrene 4.80E-04 6.80E-10 < 0.001 
18540-29-9 Chromium (hexavalent) 8.30E-05 5.17E-ll < 0.001 
106-89-8 Epichlorohydrin ( 1-chloro-



2,3-epoxypropane) 8.30E-01 4.11E-07 < 0.001 
62-53-3 Aniline 6.30E+OO 3.09E-06 < 0.001 
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Table 4 Summary of Annual Average Ambient Impacts for Class A TAPs 



Annual Annual Average 
CAS# Pollutant A ve.rage ASIL Concentration Ratio 



(Jlg/m3) (Jlg/m3) (Conc./ASIL) 
75-25-2 Bromoform 9.10E-Ol 4.11E-07 < 0.001 
106-93-4 Ethylene dibromide 



(Dibromethane) 4.50E-03 3.73E-10 < 0.001 
75-01-4 Vinyl chloride (1-



Chloroethene) 1.20E-02 6.91E-11 < 0.001 
60-57-1 Dieldrin 2.20E-04 1.11E-12 < 0.001 
106-99-0 1,3-Butadiene 3.60E-03 1.52E-11 < 0.001 
118-74-1 IIexachlorobenzene 2.20E-03 3.31E-12 < 0.001 
56-23-5 Carbon tetrachloride 6.70E-02 1.52E-11 < 0.001 
58-89-9 gamrna-BIIC (Lindane) 2.60E-03 4.22E-13 < 0.001 
1336-36-3 Polychlorinated biphenyls 



(PCBs) 4.50E-03 6.26E-13 < 0.001 
50-29-3 4,4-DDT 1.00E-02 l.IIE-12 < 0.001 
117-81-7 Bis(2-ethylhexyl)phthalate 



(DEIIP) 2.50E+OO 7.92E-11 < 0.001 
106-46-7 1 ,4-Dichlorobenzene 1.50E+OO 3.52E-ll < 0.001 
127-18-4 Perchloroethylene 



(tetrachloroethylene) l.IOE+OO 1.52E-11 < 0.001 
309-00-2 Aldrin 2.00E-04 4.66E-16 < 0.001 
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Table 5 Summary of Maximum Ambient Impacts for 24-hour Class A TAPs 



24-hour 24-hour 
CAS# Pollutant 



Maximum Maximum Ratio 
ASIL Concentration 



(J1g/mJ) (J1g/mJ) (Conc./ASIL) 
7439-92-1 Lead 5.00E-01 l.llE-02 0.0222 
584-84-9 2,4-Toluene diisocyante 1.20E-Ol 1.99E-05 < 0.001 
90-04-0 o-Anisidine 1.70E+OO 1.99E-05 < 0.001 
77-78-1 Dimethyl sulfate 1.70E+OO 1.99E-05 < 0.001 
101-77-9 4,4-Methylenedianiline 2.70E+OO 1:99E-05 < 0.001 
78-87-5 1 ,2-Dichloropropane 4.00E+OO 9.87E-06 < 0.001 
540-73-8 1 ,2-Dimethylhydrazine 4.00E+OO 2.66E-06 < 0.001 
94-75-7 2,4-D and esters (160C typed) 3.30E+Ol 5.71E-09 < 0.001 
319-84-6 Hexachlorocyclohexane 



(Lindane) Alpha BHC 1.70E+OO 3.59E-12 < 0.001 
319-85-7 Hexachlorocyclohexane 



(Lindane) Beta BHC 1.70E+OO 5.06E-15 < 0.001 
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Table 6 Summary of Maximum Ambient Impacts for 24-hour Class B TAPs 



24-hour 24-hour 



CAS# Pollutant 
Maximum Maximum 



Ratio 
ASIL Concentration 



(p.tg/m3) (p.tg/m3) (Conc./ASIL) 
107-02-8 Acrolein 2.00E-02 1.95E-04 0.0097 
7782-49-2 Selenium 6.70E-01 1.04E-03 0.0015 
7439-97-6 Mercury 1.70E-Ol 1.81E-04 0.0011 
1330-20-7 Xylenes 8.30E+OO 3.98E-03 < 0.001 
7440-50-8 Copper 6.70E-01 2.31E-04 < 0.001 
7440-31-5 Tin 6.70E+OO 9.79E-04 < 0.001 
624-83-9 Methyl isocyanate 1.60E-01 9.91E-06 < 0.001 
100-00-5 p-Nitrochlorobenzene 2.00E+OO 9.71E-05 < 0.001 
88-89-1 Picric acid 3.30E-01 1.33E-05 < 0.001 
7664-41-7 Ammonia/ Ammonium l.OOE+02 3.83E-03 < 0.001 
100-25-4 1,4-Dinitrobenzene 3.30E+OO 1.14E-04 < 0.001 
60-34-4 Methylhydrazine 1.20E+OO 2.14E-05 < 0.001 
108-88-3 Toluene 4.00E+02 6.59E-03 < 0.001 
91-20-3 Naphthalene 1.70E+02 2.40E-03 < 0.001 
87-68-3 Hexachlorobutadiene 7.00E-Ol 9.86E-06 < 0.001 
98-95-3 Nitrobenzene 1.70E+OO 1.82E-05 < 0.001 
82-68-8 Pentachloronitrobenzene (PCBN 



or quinto benzene) 1.70E+OO 1.68E-05 < 0.001 
107-05-1 3-Chloropropene (Allyl 



chloride) l.OOE+OO 9.86E-06 < 0.001 
121-44-8 Triethylamine 7.00E+OO 6.82E-05 < 0.001 
84-66-2 Diethyl phthalate 1.70E+01 1.20E-04 < 0.001 
92-52-4 1,1 '-Biphenyl 4.30E+OO 2.89E-05 < 0.001 
75-99-0 2,2-Dichloropropionic acid 1.90E+01 1.14E-04 < 0.001 
107-18-6 2-Propene-1-ol 1.70E+01 9.71E-05 < 0.001 
110-54-3 n-Hexane 2.00E+02 l.lOE-03 < 0.001 
57-14-7 1, 1-Dimethylhydrazine 4.00E+OO 1.82E-05 < 0.001 
684-16-2 Hexafluoroacetone 2.30E+OO 9.87E-06 < 0.001 
106-88-7 1 ,2-Epoxybutane 2.00E+01 6.82E-05 < 0.001 
75-55-8 2-Methylaziridine 1.60E+01 3.59E-05 < 0.001 
74-83-9 Bromomethane (Methyl 



bromide) 5.00E+OO 9.87E-06 < 0.001 
67-72-1 Hexachloroethane 3.20E+01 4.48E-05 < 0.001 
64-19-7 Acetic acid 8.30E+01 1.14E-04 < 0.001 
122-39-4 N,N-Diphenylamine 3.30E+01 4.02E-05 < 0.001 
79-09-4 Propionic acid 1.00E+02 8.78E-05 < 0.001 
64-18-6 Formic acid 3.10E+Ol 2.31E-05 < 0.001 
126-98-7 2-Methyl-2-propenenitrile 



(Methacrylonitrile) 9.00E+OO 6.35E-06 < 0.001 
110-86-1 Pyridine 5.30E+01 3.59E-05 < 0.001 
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Table 6 Summary of Maximum Ambient Impacts for 24-hour Class B TAPs 



24-hour 24-hour 



CAS# Pollutant 
Maximum Maximum 



Ratio 
ASIL Concentration 



(~-tg/m3) (~-tg/m3) (Conc./ASIL) 
110-62-3 n-Valeraldehyde 



5.90E+02 3.10E-04 <0.001 
10061-02-6 trans-1 ,3-Dichloropropene 2.00E+01 9.91E-06 <0.001 
10061-01-5 cis-1 ,3-Dichloropropene 2.00E+01 9.87E-06 < 0.001 
107-66-4 Dibutylphosphate 2.90E+01 1.33E-05 < 0.001 
4170-30-3 2-Butenaldehyde (2-Butenal or 



Crotonaldehyde) 2.00E+Ol 8.30E-06 < 0.001 
107-31-3 Formic acid, methyl ester 8.20E+02 3.10E-04 < 0.001 
108-95-2 Phenol 



6.30E+01 2.09E-05 < 0.001 
101-84-8 Diphenyl ether 2.30E+Ol 6.35E-06 < 0.001 
79-34-5 1, 1 ,2,2-Tetrachloroethane 2.30E+01 6.35E-06 <0.001 
108-05-4 Vinyl acetate 2.00E+02 2.89E-05 <0.001 
76-03-9 Trichloroacetic acid 2.20E+Ol 2.93E-06 < 0.001 
627-13-4 Nitric acid, propyl ester 3.60E+02 4.51E-05 < 0.001 
88-72-2 2-Nitrotoluene 3.70E+01 4.01E-06 < 0.001 
75-15-0 Carbon disulfide l.OOE+02 9.86E-06 < 0.001 
110-12-3 5-Methyl-2-hexanone 7.80E+02 6.82E-05 < 0.001 
110-43-0 2-Heptanone 7.80E+02 6.82E-05 <0.001 
141-79-7 4-Methyl-3-penten-2-one 2.00E+02 1.68E-05 < 0.001 
120-82-1 1 ,2,4-Trichlorobenzene 1.20E+02 9.91E-06 < 0.001 
108-03-2 1-Nitropropane 2.00E+01 1.58E-06 <0.001 
75-43-4 Dichlorofluoromethane 1.30E+02 9.86E-06 < 0.001 
78-83-1 2-Methylpropyl alcohol 



(Isobutyl alcohol) 5.10E+02 3.59E-05 < 0.001 
108-90-7 Chlorobenzene 1.50E+02 9.87E-06 <0.001 
100-41-4 Ethyl benzene l.OOE+03 5.62E-05 < 0.001 
79-00-5 1, 1,2-Trichloroethane 



1.80E+02 9.91E-06 < 0.001 
98-82-8 Cumene 8.20E+02 4.48E-05 < 0.001 
95-49-8 2-Chlorotoluene 8.60E+02 4.48E-05 < 0.001 
75-05-8 Acetonitrile 2.20E+02 9.90E-06 <0.001 
121-69-7 Dimethylaniline 8.30E+01 3.70E-06 < 0.001 
108-93-0 Cyclohexanol 6.90E+02 2.14E-05 < 0.001 
74-87-3 Chloromethane (Methyl 



chloride) 3.40E+02 9.86E-06 < 0.001 
67-56-1 Methyl alcohol (Methanol) 8.70E+02 2.14E-05 < 0.001 
127-19-5 N,N-Dimethylacetamide 1.20E+02 2.93E-06 < 0.001 
108-94-1 Cyclohexanone 3.30E+02 7.89E-06 < 0.001 
2551-13-7 Trimethyl benzene 4.20E+02 9.87E-06 < 0.001 
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Table 6 Summary of Maximum Ambient Impacts for 24-hour Class B TAPs 



24-hour 24-hour 



CAS# Pollutant 
Maximum Maximum 



Ratio 
ASIL Concentration 



{l.tg/m3) (J.tg/m3) (Conc./ASIL) 
75-52-5 Nitro methane 



8.30£+02 1.68E-05 < 0.001 
71-36-3 n-Butyl alcohol 5.00£+02 7.89E-06 < 0.001 
96-18-4 1 ,2,3-Trichloropropane 2.00£+02 2.66E-06 < 0.001 
1634-04-4 Methyl tert-butyl ether 5.00£+02 6.35E-06 <0.001 
98-83-9 alpha-Methylstyrene 8.10£+02 9.87E-06 <0.001 
123-86-4 Acetic acid n-butyl ester 



2.40£+03 2.89E-05 < 0.001 
60-29-7 Ethyl ether 4.00£+03 4.51E-05 < 0.001 
100-42-5 Styrene 1.00£+03 9.87E-06 < 0.001 
74-99-7 Methylacetylene 5.50£+03 4.48E-05 < 0.001 
75-65-0 2-Methyl-2-propanol l.OOE+03 7.89E-06 < 0.001 
78-92-2 1-Methylpropyl alcohol (2-



Butanol) l.OOE+03 7.89£-06 < 0.001 
16984-48-8 Fluoride 8.30E+OO 6.05£-08 < 0.001 
95-47-6 o-Xylene 1.50E+03 9.87£-06 < 0.001 
106-42-3 p-Xylene (Dimethyl benzene) 1.50E+03 9.87E-06 < 0.001 
108-38-3 m-Xy1ene (Dimethyl benzene) 1.50£+03 9.87E-06 < 0.001 
7440-28-0 Thallium 3.30E-01 1.79£-09 <0.001 
591-78-6 2-Hexanone 



6.70E+01 3.48E-07 < 0.001 
71-23-8 n-Propyl alcohol 1.60E+03 7.89E-06 < 0.001 
123-19-3 4-Heptanone 7.80£+02 3.70E-06 < 0.001 
75-50-3 Trimethylamine 



8.00E+01 3.48E-07 < 0.001 
109-99-9 Tetrahydrofuran 



2.00E+03 7.85E-06 < 0.001 
540-59-0 1 ,2-Dichloroethylene 2.60£+03 9.87£-06 < 0.001 
7723-14-0 Phosphorous 3.30E-01 1.23£-09 < 0.001 
78-93-3 Methyl ethyl ketone (MEK, 2-



Butanone) l.OOE+03 3.70E-06 < 0.001 
75-34-3 1, 1-Dichloroethane 2.70E+03 9.87E-06 < 0.001 
67-64-1 2-Propanone (Acetone) 5.90E+03 2.02E-05 < 0.001 
144-62-7 Oxalic acid 3.30E+OO 1.12E-08 < 0.001 
64-17-5 Ethyl alcohol 6.30E+03 2.14E-05 < 0.001 
123-51-3 3-Methyl-1-butano1 1.20£+03 4.01£-06 < 0.001 
74-97-5 Bromochloromethane 3.50E+03 9.91E-06 < 0.001 
67-63-0 2-Propyl alcohol (Isopropanol; 



Propan-2-0 1) 3.30£+03 7.89E-06 < 0.001 
75-12-7 Formarnide 6.00E+Ol 1.12E-07 < 0.001 
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24-hour 24-hour 



CAS# Pollutant 
Maximum Maximum 



Ratio 
ASIL Concentration 



(,.ag/m3) (,.ag/m3) (Conc./ASIL) 
7440-62-2 Vanadium 1.70E-01 2.71E-10 < 0.001 
1335-88-2 Tetrachloronaphthalene 6.70E+OO 7.96E-09 < 0.001 
75-00-3 Chloroethane l.OOE+04 9.86E-06 < 0.001 
79-20-9 Methyl acetate 



2.00E+03 1.58E-06 < 0.001 
7440-61-1 Uranium 6.70E-01 4.97E-10 < 0.001 
108-10-1 Hexane ( 4-Methyl-2-pentanone 



orMIBK) 6.80E+02 3.48E-07 < 0.001 
1321-65-9 Trichloronaphthalene l.70E+Ol 7.96E-09 < 0.001 
106-35-4 3-Heptanone 7.80E+02 3.48E-07 < 0.001 
141-78-6 Acetic acid ethyl ester (Ethyl 



acetate) 4.80E+03 1.58E-06 < 0.001 
108-39-4 m-Cresol 7.30E+01 2.34E-08 < 0.001 
95-48-7 a-Cresol (2-Methylphenol) 



7.30E+Ol 2.34E-08 < 0.001 
111-76-2 Ethylene glycol monobutyl ether 4.00E+02 1.06E-07 < 0.001 
7429-90-5 Aluminum 1.70E+01 3.53E-09 < 0.001 
563-80-4 3-Methyl-2-butanone 2.30E+03 3.48E-07 < 0.001 
107-87-9 2-Pentanone 



2.30E+03 3.48E-07 < 0.001 
96-22-0 3-Pentanone 2.30E+03 3.48E-07 < 0.001 
7440-42-8 Boron 3.30E+Ol 4.13E-09 < 0.001 
126-73-8 Tributyl phosphate 



7.30E+OO 4.91E-10 < 0.001 
603-34-9 Triphenylarnine 1.70E+01 8.21E-10 < 0.001 
7439-96-5 Manganese 4.00E-01 1.83E-11 < 0.001 
84-74-2 Dibutyl phthalate 1.70E+01 5.98E-10 < 0.001 
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-



methyl-phenyl)sulfide 3.30E+01 8.43E-10 < 0.001 
128-37-0 2,6-Bis(tert-butyl)-4-



methylphenol 3.30E+01 8.21E-10 < 0.001 
7440-67-7 Zirconium 1.70E+01 3.60E-10 < 0.001 -
7440-16-6 Rhodium 3.30E-02 5.78E-13 < 0.001 
72-20-8 Endrin 3.30E-01 5.48E-12 < 0.001 
95-13-6 Indene 1.60E+02 1.04E-09 < 0.001 
2234-13-1 Octachloronaphthalene 3.30E-01 1.56E-12 < 0.001 
3825-26-1 Ammonium perfluorooctanoate 3.30E-01 1.56E-12 < 0.001 
1335-87-1 Hexachloronaphthalene 6.70E-01 1.56E-12 < 0.001 
98-51-1 p-tert-Butyltoluene 



2.00E+02 4.48E-10 < 0.001 
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24-hour 24-hour 



CAS# Pollutant 
Maximum Maximum 



Ratio 
ASIL Concentration 



(Jlg/m3) (Jlg/m3) (Conc./ASIL) 
7440-22-4 Silver 



3.30E-02 7.38E-14 < 0.001 
75-35-4 1, 1-Dichloroethene (Vinylidene 



chloride) 6.70E+01 9.86E-11 < 0.001 
1321-64-8 Pentachloronaphthalene 1.70E+OO 1.56E-12 < 0.001 
7440-33-7 Tungsten 3.30E+OO 1.99E-12 < 0.001 
72-43-5 Methoxychlor 3.30E+01 1.64E-11 < 0.001 
7439-98-7 Molybdenum 1.70E+01 8.20E-12 < 0.001 
93-76-5 2,4,5-T 



3.30E+01 1.27E-11 < 0.001 
7440-39-3 Barium 1.70E+OO 5.41E-13 < 0.001 
95-50-1 a-Dichlorobenzene (1,2-



Dichlorobenzene) l.OOE+03 2.28E-10 < 0.001 
108-20-3 Bis( isopropyl)ether 3.50E+03 2.28E-10 < 0.001 
57-12-5 Cyanide 1.70E+Ol 1.06E-12 < 0.001 
75-61-6 Difluorodibromomethane 2.90E+03 9.86E-ll < 0.001 
76-12-0 1 ,1,2,2-Tetrachloro-1 ,2-



difluoroethane 1.40E+04 4.48E-10 < 0.001 
76-11-9 1,1, 1,2-Tetrachloro-2,2-



difluoroethane 1.40E+04 4.48E-IO < 0.001 
110-83-8 Cyclohexene 3.40E+03 9.86E-ll < 0.001 
110-82-7 Cyclohexane 3.40E+03 9.86E-11 < 0.001 
111-84-2 n-Nonane 



3.50E+03 9.86E-11 < 0.001 
111-65-9 n-Octane 4.70E+03 9.86E-11 < 0.001 
108-87-2 Methylcyclohexane 5.40E+03 9.86E-11 < 0.001 
142-82-5 n-Heptane 



5.50E+03 9.86E-11 < 0.001 
7440-25-7 Tantalum 



1.70E+Ol 2.99E-13 < 0.001 
287-92-3 Cyclopentane 5.70E+03 9.86E-ll < 0.001 
109-66-0 n-Pentane 6.00E+03 9.86E-11 < 0.001 
106-97-8 Butane 6.30E+03 9.86E-11 < 0.001 
71-55-6 Methyl chloroform ( 1, 1, 1-



Trichloroethane) 6.40E+03 9.86E-11 < 0.001 
26140-60-3 Terphenyls 1.60E+Ol 2.44E-13 < 0.001 
75-45-6 Chlorodifluoromethane 1.20E+04 9.86E-11 < 0.001 
7440-65-5 Yttrium 3.30E+OO 2.43E-14 < 0.001 
75-71-8 Dichlorodifluoromethane 1.60E+04 9.86E-ll < 0.001 
75-69-4 Trichlorofluoromethane 1.90E+04 9.86E-11 < 0.001 
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24-hour 24-hour 



CAS# Pollutant 
Maximum Maximum 



Ratio 
ASIL Concentration 



{l.tg/m3) (f.lg/m3) (Conc./ASIL) 
75-63-8 Trifluorobromomethane 2.00E+04 9.86E-11 



< 0.001 
76-15-3 Chloropentafluoroethane 2.10E+04 9.86E-11 < 0.001 
76-14-2 1 ,2-Dichloro-1, 1 ,2,2- 2.30E+04 9.86E-11 



tetrafluoroethane < 0.001 
76-13-1 1 ,2,2-Trichloro-1, 1,2- 2.70E+04 9.86E-11 



trifluoroethane (Freon 113) < 0.001 
7440-36-0 Antimony 1.70E+OO 2.66E-16 



< 0.001 
7440-48-4 Cobalt 1.70E-Ol 6.45E-18 < 0.001 
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period
Date: Tuesday, January 29, 2013 2:31:11 PM


Is sent it to you campus mail in a taped brown envelope


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:28 PM
To: Hibbard, Richard (ECY)
Subject: RE: PSD document for joint public comment period


No,


I’ll check around and see if it came in and landed in the library.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 29, 2013 2:27 PM
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period


I mailed a jump drive to you 2 weeks ago.  Didn’t you get it?


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:18 PM
To: Hibbard, Richard (ECY)
Cc: Palomarez, Adam (ECY)
Subject: PSD document for joint public comment period
Importance: High


Rich,


We put the documents we send for public comment periods on CDs and send to various
locations.  Do you want to send me any documents to include on the CDs.  We will need to
burn them NLT COB Wednesday to allow enough time to send the CDs out before the
Monday start of the public comment period.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
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Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period
Date: Tuesday, January 29, 2013 2:27:06 PM


I mailed a jump drive to you 2 weeks ago.  Didn’t you get it?


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:18 PM
To: Hibbard, Richard (ECY)
Cc: Palomarez, Adam (ECY)
Subject: PSD document for joint public comment period
Importance: High


Rich,


We put the documents we send for public comment periods on CDs and send to various
locations.  Do you want to send me any documents to include on the CDs.  We will need to
burn them NLT COB Wednesday to allow enough time to send the CDs out before the
Monday start of the public comment period.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period
Date: Tuesday, January 29, 2013 3:09:29 PM


Sure send the document to me and I will review it


Here is our web page http://www.ecy.wa.gov/programs/air/psd/psd_publiccomments.html


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 3:08 PM
To: Hibbard, Richard (ECY)
Subject: RE: PSD document for joint public comment period


Rich,


Do you have a web site link you want us to reference and/or include on our web site?


Also,  I’m the only engineer in the office today and the start of Wednesday.  Can you
provide the technical peer review of my transmittal letter?  I should have it done by 1530
tonight and would like it back by 0900 on Wednesday.  It is only about a page of text and
two pages of CCs and BCCs.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 29, 2013 2:46 PM
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period


Excellent!


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:46 PM
To: Hibbard, Richard (ECY)
Subject: RE: PSD document for joint public comment period


Rich,


Got it.  It was in the library pending processing (our specialist has been out sick).  Thanks.
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Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 29, 2013 2:31 PM
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period


Is sent it to you campus mail in a taped brown envelope


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:28 PM
To: Hibbard, Richard (ECY)
Subject: RE: PSD document for joint public comment period


No,


I’ll check around and see if it came in and landed in the library.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 29, 2013 2:27 PM
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period


I mailed a jump drive to you 2 weeks ago.  Didn’t you get it?


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:18 PM
To: Hibbard, Richard (ECY)
Cc: Palomarez, Adam (ECY)
Subject: PSD document for joint public comment period
Importance: High


Rich,


We put the documents we send for public comment periods on CDs and send to various
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locations.  Do you want to send me any documents to include on the CDs.  We will need to
burn them NLT COB Wednesday to allow enough time to send the CDs out before the
Monday start of the public comment period.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period
Date: Tuesday, January 29, 2013 2:46:28 PM


Excellent!


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:46 PM
To: Hibbard, Richard (ECY)
Subject: RE: PSD document for joint public comment period


Rich,


Got it.  It was in the library pending processing (our specialist has been out sick).  Thanks.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 29, 2013 2:31 PM
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period


Is sent it to you campus mail in a taped brown envelope


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:28 PM
To: Hibbard, Richard (ECY)
Subject: RE: PSD document for joint public comment period


No,


I’ll check around and see if it came in and landed in the library.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Tuesday, January 29, 2013 2:27 PM
To: Gent, Philip (ECY)
Subject: RE: PSD document for joint public comment period


I mailed a jump drive to you 2 weeks ago.  Didn’t you get it?


_____________________________________________
From: Gent, Philip (ECY)
Sent: Tuesday, January 29, 2013 2:18 PM
To: Hibbard, Richard (ECY)
Cc: Palomarez, Adam (ECY)
Subject: PSD document for joint public comment period
Importance: High


Rich,


We put the documents we send for public comment periods on CDs and send to various
locations.  Do you want to send me any documents to include on the CDs.  We will need to
burn them NLT COB Wednesday to allow enough time to send the CDs out before the
Monday start of the public comment period.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971
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From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD-NOC public comment period
Date: Thursday, November 08, 2012 8:35:26 AM
Attachments: Final post public comment PSD Permit.doc


Final public comment Fact Sheet.doc
Draft Hanford Technical Doc1.doc
FINAL 02-01 Amendment 1 PSD Permit.doc


  The original permit was issued on July 2, 2002


  The amendment was issued on November 12, 2003


Regards


Rich


_____________________________________________
From: Gent, Philip (ECY)
Sent: Thursday, November 08, 2012 8:08 AM
To: Hibbard, Richard (ECY)
Subject: RE: PSD-NOC public comment period
Importance: High


Rich,


I’ve run into a slight issue.  Are you tied to the 15th?  Please call when you get off the
phone.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Hibbard, Richard (ECY)
Sent: Monday, November 05, 2012 8:50 AM
To: Gent, Philip (ECY)
Subject: RE: PSD-NOC public comment period


Yup  I say go for it!


_____________________________________________
From: Gent, Philip (ECY)
Sent: Monday, November 05, 2012 8:50 AM
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Final Approval



Waste Treatment Plant



July 8, 2002





WASHINGTON STATE DEPARTMENT OF ECOLOGY




POST OFFICE BOX 47600




OLYMPIA, WASHINGTON 98504-7600



(Rll 5/20/02, 5/28/02)


IN THE MATTER OF




]











]
NO. PSD-02-01


United States Department of Energy


]



Waste Treatment Plant




]



3000 George Washington Way



]
FINAL APPROVAL



Richland, WA. 99352




]
OF PSD APPLICATION



Pursuant to the United States Environmental Protection Agency (EPA) regulations for the Prevention of Significant Deterioration (PSD) set forth in Title 40, Code of Federal Regulations, Part 52 and regulations set forth in the Washington Administrative Code 173-400-141 and based upon the complete Notice of Construction Application (NOC) submitted by The United States Department of Energy on January 8, 2002, additional information submitted on April 1, 2002, and the technical analysis performed by the Department of Ecology (the department), now finds the following:



FINDINGS: 



1. The United States Department of Energy proposes to modify their existing facility (Hanford) located in Richland, Washington.



2. This project consists of adding a pretreatment plant, a Low Activity Waste (LAW) vitrification plant, a High Activity Waste (HLW) vitrification plant, five steam generating boilers, four hot water boilers, a diesel fire pump, and six emergency diesel generators.


3. This project is subject to New Source Performance Standards (NSPS):  40 CFR 60 Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units).



4. Hanford is an existing major stationary source that emits more than 250 tons of a regulated pollutant per year.



5. This project qualifies as a major modification because nitrogen oxides (NOX) have “significant” emission increases that are greater than 40 tons per year.



6. The emissions of all other air pollutants from the proposed modification are subject to review under Chapter 173-400 and 460 WAC by the Washington State Department of Ecology Nuclear Waste Program.



7. The United States Department of Energy has elected to take a federally enforceable limit on the number of hours 5 steam generating boilers, 4 hot water boilers, a diesel fire pump and 6 emergency diesel generators will operate each year.



8. The project will result in a potential to emit up to 156.9 tons of NOX per year.


9. A caustic scrubber has been determined to be Best Available Control Technology (BACT) for the control of NOX emissions from the pre treatment facilities.



10. Selective Catalytic Reduction (SCR) has been determined to be BACT for the control of NOX emissions from the LAW vitrification plant.



11. SCR has been determined to be BACT for the control of NOX emissions from the HLW vitrification plant.



12. Low NOX burners plus flue gas recirculation has been determined to be BACT for the control of NOX emissions from the steam and hot water plant.



13. Reduced operation and an on-road diesel fuel with a maximum sulfur content of 0.05% has been determined to be BACT for the control of NOX emissions from the emergency generators.



14. Reduced operation and an on-road diesel fuel with a maximum sulfur content of 0.05% has been determined to be BACT for the control of NOX emissions from the diesel fire pump.



15. The project is located in an area that has been designated Class II for the purposes of PSD evaluation.  The nearest Class I Areas are identified in Table 1 below:



			Class I Area






			Distance









			Alpine Lakes Wilderness Area


			85 mi. (137 km)





			Goat Rocks Wilderness Area


			88 mi (142 km)





			Mt. Adams Wilderness Area


			95 mi (153 km)





			Mt. Rainier National Park


			95 mi (153 km)





			Eagle Cap Wilderness Area


			115 mi (185 km)








Table 1


16. The project is located in an area that is currently designated in attainment for all national air quality standards and all state air quality standards.  



17. The ambient impacts of the proposed increase in emissions were determined with the EPA's Industrial Source Complex Short-Term Model Version 3 (ISCST3).  



18. Table 2 below, identifies the Class I NOX modeling results as compared to the Modeled Significance Level (MSL).  The units are in micrograms per cubic meter ((g/m3).


			Averaging Period


			Alpine Lakes Wilderness Area


			Goat Rocks Wilderness Area


			Mt. Adams Wilderness Area


			Mt. Rainier National Park


			Eagle Cap Wilderness Area


			Maximum modeled concentration


			MSL









			24-hour


			0.00277


			0.00198


			0.00179


			0.00309


			0.00533


			0.083


			1








Table 2



19. NOX emissions from this project are below the Class I modeling significance levels; therefore an increment analysis was not performed.


20. The project will have no significant impact on ambient air quality.



21. The project will not have a noticeable effect on industrial, commercial, or residential growth in the Richland area.


22. Visibility, deposition and other air quality related values are not expected to be significantly impaired at the Alpine Lakes Wilderness Area, Goat Rocks Wilderness Area, Mt. Adams Wilderness Area, Mt. Rainier National Park, or the Eagle Cap Wilderness Area.



23. The department finds that all requirements for PSD have been satisfied.  Approval of the PSD application is granted subject to the following conditions.



APPROVAL CONDITIONS:



1. Emissions of NOX from the LAW vitrification plant shall not exceed 54.0 parts per million dry by volume (ppmdv) at 15% oxygen (O2) over a 24 hour averaging period and 7.5 tons per year on a 12 month rolling average.  


2. Emissions of NOX from the HLW vitrification plant shall not exceed 10.0 ppmdv at 15% O2 over a 24 hour averaging period and 1.3 tons per year on a 12 month rolling average.  


3. Each of the 5 steam generating boilers shall not exceed 7,008 hours per year on a 12 month rolling summation calculated once per month.  



4. Each steam generating boiler shall be fired by an on-road diesel fuel with a maximum sulfur content of 0.05%.



5. Emissions of NOX from each steam generating boiler shall not exceed 140 ppmdv at 3% O2 and 27.4 tons per year on a 12 month rolling average.  


6. Each of the 4 hot water boilers shall not exceed 2,628 hours per year on a 12 month rolling summation calculated once per month.



7. Each hot water boiler shall be fired by an on-road diesel fuel with a maximum sulfur content of 0.05%.



8. Emissions of NOX from each hot water boiler shall not exceed 140 ppmdv at 3% O2 and 11.0 tons per year on a 12 month rolling average.  



9. Each of the 6 emergency generators shall not exceed 24 hours per year on a 12 month rolling summation calculated once per month.



10. Each emergency generator shall be fired by an on-road diesel fuel with a maximum sulfur content of 0.05%.



11. Emissions of NOX from each emergency generator shall not exceed 1,253 ppmdv at 15% O2 and 0.6 tons per year on a 12 month rolling average.  


12. The diesel fire pump shall not operate for more than 35 hours per year on a 12 month rolling summation calculated once per month.



13. The diesel fire pump shall be fired by an on-road diesel fuel with a maximum sulfur content of 0.05%.


14. Within 180 days of startup, initial compliance for Approval Conditions 1 and 2 shall be determined in accordance with 40 CFR 60, Appendix A, Method 7E, except that, the instrument span shall be reduced as appropriate.



15. Within 180 days of startup, initial compliance for all units covered in Approval Conditions 5, 8, and 11 shall be determined in accordance with 40 CFR 60, Appendix A, Method 7E, except that, the instrument span shall be reduced as appropriate.



16. Compliance with Approval Condition 1 and 2 shall be monitored by a Continuous Emission Monitor (CEM) for NOX, O2 and a flow meter.  The CEM’s must meet Performance Specifications 2, 3, and 6 of 40 C.F.R. Part 60, Appendix B and quality control/quality assurance requirements of 40 C.F.R. Part 60, Appendix F.


17. Compliance with Approval Condition 4, 7, 10, and 13 shall be monitored by maintaining and submitting records of fuel purchases.


18. Compliance with Approval Condition 3, 6, 9, and 12 shall be monitored by installing and operating nonresetable totalizers on each boiler, each generator and the diesel fire pump.  


19. Compliance with Approval Condition 5 and 8 shall be monitored by annual source testing in accordance with 40 CFR 60, Appendix A, Method 7E, except that, the instrument span shall be reduced as appropriate. 



20. The short-term NOX emission concentrations (ppm) do not apply during startup, shutdown.  Startup for all emission units will be defined in the operation and maintenance manual (O&M) discussed in Condition 22 below.


21. The United States Department of Energy shall report the following monitoring data to the Department of Ecology’s Nuclear Waste Program.  


a)
Submit the performance test data from the initial performance test and the performance evaluation of the CEM’s using the applicable performance specifications in 40 C.F.R. Appendix B.



b)
Submit copies of each source test performed on emission units regulated by this order.



c)
Submit a report semiannually, or on another approved reporting schedule, and in the format approved by the department, including the following:



i) Calendar date or monitoring period,



ii) Total operating hours from each unit required to do so in Approval Condition 18 above,



iii) Total NOX emissions for each regulated unit summed on a 12 month rolling average, and


iv) Identification of any days for which NOX CEM data were not obtained, including reasons for not obtaining sufficient data and description of corrective actions taken.



d)
In addition, each semiannual report shall include:



i) Days for which data was not collected,



ii) Reasons for which data was not collected,



iii) Identification of times when the pollutant concentration exceeded the span of the CEM,



iv) Description of any modifications to the CEM system that could affect the ability of the system to comply with Performance Specifications 2, 3, or 6 and



v) Results of any CEM drift tests.


e)
In addition, the United States Department of Energy shall maintain monitoring records on site for at least five years, and shall submit:



i) Excess emission reports to the Department of Ecology Nuclear Waste Program, as appropriate and 



ii) Results of any compliance source tests.


22. Within 90 days of startup the United States Department of Energy shall identify operational parameters and practices that will constitute proper operation of LAW vitrification plant, the HLW vitrification plant, the steam boilers, the hot water boilers and the emergency generators.  These operational parameters and practices shall be included in an O&M manual for the facility.  The O&M manual shall be maintained and followed by the United States Department of Energy and shall be available for review by state, federal and local agencies.  Emissions that result from a failure to follow the requirements of the O&M manual may be considered credible evidence that emission violations have occurred.   


23. Any activity, which is undertaken by the company or others, in a manner, which is inconsistent with the application and this determination, shall be subject to enforcement under the applicable regulations.



24. Access to the source, by the EPA, state, and local regulatory personnel, shall be permitted upon request for the purposes of compliance assurance inspections.  Failure to allow such access is grounds for an enforcement action.



25. This approval shall become invalid if construction of the project is not commenced within eighteen (18) months after receipt of the final approval, or if construction of the facility is discontinued for a period of eighteen (18) months, unless the department extends the 18 month period, pursuant to 40 C.F.R. 52.21(r)(2) and applicable EPA guidance.



Reviewed by:











DATE:







Richard B. Hibbard, P.E.



Engineering and Technical Services



Washington State Department of Ecology



Approved by:











DATE:







Mary E. Burg



Program Manager, Air Quality Program



Washington State Department of Ecology
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1.0
INTRODUCTION



1.1
THE PSD PROCESS



The Prevention of Significant Deterioration (PSD) procedure is established in Title 40, Code of Federal Regulations (CFR), Part 52.21.  Federal rules require PSD review of all new or modified air pollution sources that meet certain overall size, and pollution rate criteria.  The objective of the PSD program is to prevent serious adverse environmental impact from emissions into the atmosphere, by a proposed new or modified source.  PSD rules require that an applicant utilize the most effective air pollution control equipment and procedures after considering environmental, economic, and energy factors.  The program sets up a mechanism for evaluating and controlling air emissions from a proposed source to minimize the impacts on air quality, visibility, soils, and vegetation.  



1.2
THE PROJECT



1.2.1 The Site



Hanford is a 560-square mile site in southeastern Washington State, situated north and west of the cities of Richland, Kennewick, and Pasco, an area commonly known as Tri-Cities.  The Hanford site was acquired by the United States Government in 1943 and was originally part of the highly secret Manhattan Project to produce plutonium for the world’s first nuclear weapons.  In 1989 the mission of Hanford shifted from weapons production to waste cleanup.  An agreement between the Environmental Protection Agency, the Washington State Department of Ecology, and the United States Department of Energy (Tri-Party Agreement) was signed that outline the process for the cleanup of the site.  Today’s proposed project (Waste Treatment Plant) is part of the waste cleanup.



1.2.2 The Waste Treatment Plant



The Waste Treatment Plant is actually a complex of facilities proposed for Hanford’s 200-East Area.  This project involves the installation of equipment to treat and vitrify low and high activity waste.  The vitrification process uses electrical current to convert hazardous, radioactive, and mixed hazardous and radioactive waste into a stable glass and crystalline product.  By immobilizing the waste in to a glass form it will no longer be a threat to further contaminating the environment.  Low Activity Waste (LAW) is waste that contains radioactivity but is not classified as high-level waste, transuranic waste, or spent nuclear fuel.  High level waste (HLW) is irradiated fuel and the liquid and sludge from reprocessing fuel to recover plutonium.  This radioactive waste cannot be destroyed or rendered non radioactive.  In fact, it may remain dangerous for thousands of years.  The best that scientists can achieve is to immobilize the waste in a process like vitrification and isolate it from human and environmental receptors so that the risk of exposure is minimized.  



The specific elements of this project are:



· A pretreatment plant is proposed to prepare the LAW and HLW for vitrification.  Basically this pretreatment is just a process that concentrates the waste by removing water and solids.  



· A LAW vitrification plant is proposed to convert the blended waste slurry into a solid glass product in a sealed metal container.



· A HLW vitrification plant is proposed to convert the blended waste slurry into a solid glass product in a sealed metal container.



· A steam and hot water plant consisting of 5 steam generating boilers and 4 hot water boilers.  All 9 boilers are fueled by diesel fuel.


· An emergency power plant consisting of 6 diesel generators.



· An emergency diesel fire water pump.


1.3 NEW SOURCE PERFORMANCE STANDARDS



New Source Performance Standards (NSPS) apply to certain types of equipment that are newly constructed, modified, or reconstructed after a given applicability date.  The applicability of the following NSPS is presented in this section:



· NSPS Subpart Dc (Standards of Performance for Small Industrial-Commercial- Institutional Steam Generating Units)



40 CFR 60.33C Subpart Dc applies to the four steam generating boilers and three hot water boilers, because they are rated at 33.5 million British thermal units per hour (MMBtu/hr) heat input.  Subpart Dc, limits the sulfur content in the fuel and limits the opacity to 20 %.  The application of the BACT process may reduce the sulfur and opacity even further.  Since this PSD permit only addresses nitrogen oxides (NOX) emissions, NSPS applicability will be addressed in the approval order issued by the Department of Ecology’s Nuclear Waste Program.   


1.4
THE PSD APPLICATION



All of the information used to prepare this fact sheet and the permit is not contained in the original PSD application.  The original application was received on January 8, 2002 and additional information was received on April 1, 2002.  The application was determined to be complete on April 9, 2002.     



The location of the facility places it within the jurisdiction of the Department of Ecology’s Nuclear Waste Program.  The Nuclear Waste Program is responsible for all air permits with the exception of PSD.  The Environmental Protection Agency has delegated the authority to implement the PSD program described in title 40 C.F.R. 52.21, and its supporting guidance and procedures to the Washington State Department of Ecology Technical Information and Engineering Section (TIES) as allowed by Title 40 C.F.R. 52.21.



The Hanford facility was originally constructed prior to the PSD regulations.  It does, however; have an existing PSD permit (X80-14).  X80-14 was issued October 1, 1980, for NOX emissions from the “PUREX” and “UO3” spent fuel reprocessing facilities.  These facilities are no longer operating; however, the PSD permit remains in effect.  



1.5
PSD APPLICABILITY



This facility is subject to PSD review for the emissions of NOX.



· Hanford is an existing “major source” because existing emissions of NOX, sulfur oxides (SOX), and carbon monoxide (CO) are each greater than 250 tons per year.  



· Hanford is an existing “major source” because it has a PSD permit, PSD X80-14 issued October 1, 1980.



· The PSD significance rate for NOX is 40 tons per year.



· Hanford’s proposed Waste Treatment Plant will be a “major modification” because emissions increases of NOX will be greater than 40 tons per year.  



· The site of the proposed modification is in an area which has been designated as in attainment, with national and state ambient air quality standards for NOX.  



Therefore, the United States Department of Energy’s Waste Treatment Plant is subject to PSD review and will be handled as a major modification in accordance with the requirements contained in 40 C.F.R. 52.21.



1.6 
EMISSIONS AND EMISSION CONTROL



All emissions above what the PSD program refers to as “significant” must undergo PSD review.  When evaluating emissions against the PSD significance levels, a source’s potential or allowable emissions are used.  Potential emissions, or a source’s Potential To Emit (PTE), are based on the theoretical operation of 24 hours a day, 365 days per year (8,760 hours), or some other physical limitation of the equipment.  In many cases the number of hours a source would actually operate is lower than its potential emissions.  If the source does not anticipate operation at its maximum capacity, it may request a federally enforceable limit on the hours of operation or some other measurable parameter.  This limit, if placed in a federally enforceable permit, would result in “allowable” emissions as opposed to potential emissions.  



1.6.1 Federally Enforceable Limitations 



Hanford has requested a federally enforceable limitation on the hours of operation for 4 hot water boilers, 5 steam generating boilers, a diesel fire pump, and 6 backup emergency generators.  Each of the hot water boilers will be limited to 3,504 hours per year and each of the steam generating boilers will be limited to 7,008 hours per year.  The diesel fire pump will be limited to 35 hours per year and the emergency generators will be limited to 24 hours per year of operation.  


The emergency generators are receiving an unusually low hour limitation.  This is justified because the Hanford facility does not normally experience power disruptions.  The 24 hour limit consists of one hour per month for testing purposes, one 8-hour power outage per year, and 4 additional hours of operation.  Initial performance testing of the emergency generators will be required as part of the PSD permit; however, those emissions will not be counted towards the annual emission limitations.  Hanford is aware, that should the emergency generators be operated for more than 24 hours per year they will be in violation of their PSD permit and subject to enforcement with possible penalties of up to $25,000 per violation per day.



1.6.2
Nitrogen Oxides 


During the combustion of fossil fuels, nitrogen compounds are released into the atmosphere.  This nitrogen, in the form of NOX, is converted into compounds that are responsible, in part, for smog.  Furthermore, air is made up of approximately 79% nitrogen, the remainder being oxygen (O2) and trace amounts of other compounds.  Air is able to absorb some additional NOX without causing a measurable increase in smog.  Nevertheless, regulatory agencies are required to keep these emissions low.



NOX emission formation is normally the result of two processes; thermal NOX (created by the combination of the O2 and nitrogen in the ambient air at temperatures exceeding 2,200 0F) and nitrogen contained in the fuel.  In a vitrification plant NOX is also generated by the decomposition of nitrates and nitrites during vitrification.


The NOX PTE is shown in Table 1 below:


			Emission Unit


			 NOX Emissions in tons per year





			Pretreatment Facilities


			0.22





			LAW Vitrification Facility


			7.51





			HLW Vitrification Facility


			2.4





			Steam Plant and Hot Water Boiler Plant


			142.68





			Emergency Generators


			3.89





			Fire Water Pump


			0.24





			Total


			156.9








Table 1



2.0
DETERMINATION OF BEST AVAILABLE CONTROL TECHNOLOGY


2.1
DEFINITION



Best Available Control Technology (BACT), is defined as an emission limitation based on the most stringent level of emission control that has been applied at an identical, or similar, source that is technically and economically feasible.



In a BACT analysis, the applicant must rank all control options from highest level of control to the lowest.  If the applicant can show that the highest level of control is technically or economically infeasible for the source in question, then the next most stringent level of control is evaluated.  Ultimately, the burden is on the applicant to prove why the most stringent level of control should not be used.


2.2
REGULATORY REQUIREMENTS



Federal law requires an applicant to use BACT for any pollutant that will have a significant emission increase at any PSD source.  An applicant is required by Washington State regulations to use BACT for any pollutant that will have increased emissions, provided that the emission unit was physically modified.



If a project is proposed in an area that exceeds ambient air quality standards for a pollutant, the proposed source must use a control technology that will result in the lowest achievable emission rate (LAER) for that pollutant.  Additionally, the applicant would be required to reduce emissions from other sources in the area at least as much as the proposed source will increase emissions.  This project is not required to install LAER.


2.3 
CLEARINGHOUSE CONTROL TECHNOLOGY EVALUATION



The BACT analysis was based on a search of EPA’s RACT/BACT/LAER Clearinghouse (RBLC), the Air Pollution Control Manual, and knowledge of air pollution control technologies.  The results of the RBLC are presented in this section.  Section 2.5 below presents a brief discussion of how those results compare to the proposed BACT for this project.



The RBLC was searched using process code 11.006 fuel oil combustion.  That search found 28 NOX control technology entries for fuel oil combustion.  Out of the 28 entries only 11 provided sufficient process and/or emissions information to compare the BACT determination to the Waste Treatment Plant.  Four entries had emission factors lower than those proposed for this project (0.187 lb/MMBtu).  The 11 entries are presented in Table 2.


			
EPA RBLC Query Results – NOX Control - No.  2 Fuel Oil Fired Boilers  





			Process Code 11.006  Entries added since June 1991





			Permit Date


			Facility


			RBLC ID


			Process


			Capacity MMBtu/hr


			NOX Emission Factor,
lb/MMBtu or other


			Comments


			Basis of Regulatory Limit





			4-14-93


			Black Hills Power & Light Co., WY


			WY-0046


			auxiliary boiler


			30.76


			0.20


			6.2 lb NOX /hr


			Other





			12-19-94


			KES Chateaugay, NY


			NY-0055


			auxiliary boiler


			5.0


			0.20


			1 lb/hr, no controls


			BACT-Other





			4-1-91


			Lakewood Cogeneration, L.P.


			NJ-0013


			boiler (distillate fuel)


			131.0


			0.20


			low NOX burnersS, Sulfur: max. 0.2 % wt.


			BACT-Other





			4-3-96


			Mid-Georgia Cogeneration


			GA-0063


			boiler, fuel oil


			60.0


			0.15


			dry low NOX burner with FGR


			BACT-PSD





			2-28-94


			Navy Public Works Center


			VA-0218


			steam boilers


			205.8


			74.6 tons/yr


			low NOX burner with FGR 


			NSPS





			7-29-91


			Okeelanda Corporation


			FL-0048


			boiler


			205.0


			0.18


			combustion control


			BACT-PSD





			4-29-91


			Old Dominion Electric Cooperative


			VA-0181


			boiler, auxiliary, #2 fuel-fired


			213.9


			0.20


			operating hours


			BACT-PSD





			12-30-93


			Orange Cogeneration LP


			FL-0068


			boiler, auxiliary


			100.0


			0.13


			low NOX burners


			BACT-PSD





			9-23-94


			Piney Point Phosphates, Inc.


			FL-0090


			Subpart DB boiler, 0.05% S fuel oil


			190.0


			0.15


			low NOX burners, EGR, 28.5 lb NOX/hr


			BACT-PSD





			6-9-93


			Sithe/Independence Power Partners


			NY-0050


			boilers, auxiliary


			750.0


			0.20


			combustion controls


			BACT-Other





			7-15-92


			South Carolina Electric & Gas


			SC-0027


			boiler, No 2 Oil-auxiliary


			190.35


			0.17 (calculated)


			no controls feasible, 32.4 lb NOX/hr


			BACT-PSD








Table 2


2.4
BACT FOR Nitrogen Oxides



A BACT analysis for NOX emissions was performed for the following emission units: 


· Pretreatment facilities 


· LAW vitrification facility



· HLW vitrification facility



· Steam plant and hot water boiler plant 


· Emergency generators 


· Diesel fire water pump


2.4.1 Pretreatment Facilities



Unabated emissions from the pretreatment facility result in 0.66 tons of NOX generated each year from the cesium nitric acid recovery system.  The facility has a caustic scrubber that will remove 66% of the NOX emissions.  Remaining NOX emissions from the pretreatment facilities are approximately 0.22 tons per year. 


BACT for the pretreatment facilities has been determined to be a caustic scrubber.


2.4.2
LAW Vitrification Facility



Unabated emissions from the LAW vitrification facility result in NOX emissions of 2,873 tons per year.  During LAW vitrification processes, the operation of the LAW melters will form gases resulting from decomposition, oxidation, and evaporation of feed material.  Most NOX emissions (primarily NO and nitrogen dioxide) are generated by the decomposition of feed nitrates and nitrites in the LAW melter.  


Table 3 below, identifies the control technologies considered and ranks them by order of effectiveness.  As you will see, Selective Catalytic Reduction (SCR) has been selected as BACT for this emission unit.


			Technology


			Removal Efficiency


			Tons NOX Removed per Year


			Cost Effectiveness in dollars per ton of NOX Removed


			BACT



Yes or No





			selective catalytic reduction


			98%


			2,815 


			$119.11


			Yes





			SCONOX


			>90%


			2,586


			not available


			technically infeasible





			oxidation- complexation and absorption


			90%


			2,586


			not calculated


			No





			permanganate solution absorption


			90%


			2,586


			not calculated


			No





			NOXSO


			90%


			2,586


			not available


			technically infeasible





			absorption-oxidation


			85 - 90%


			2,442


			not calculated


			No





			oxidation-absorption with a caustic scrubber


			80 - 90%


			2,298


			not calculated


			No





			electron beam radiation


			80%


			2,298


			not available


			not commercially available





			water scrubber


			60%


			1,724


			not calculated


			No





			selective noncatalytic reduction


			45%


			1,293 


			$96.29


			No





			nonselective catalytic reduction


			40 – 70%


			1,149


			not available


			technically infeasible








Table 3


2.4.2.1 Selective Catalytic Reduction



The SCR chemical process was first patented by a US company in 1959 and originally commercialized in the 1970s by German and Japanese manufacturers for the control of NOX emissions from coal-fired utility boilers.  SCR was used only in conventional power plants in Japan and Europe until the late 1980s.  In this dry process, ammonia selectively reacts with NOX in flue gas at elevated temperatures.  



The optimum temperature for the reaction of NOX and ammonia is temperatures between 600 and 800 °F, depending on the catalyst.  Introduction of an appropriate noble metal, base metal, or zeolite catalyst allows the reactions to proceed at lower temperatures (450 ºF - 950 ºF).  On the catalyst surface, the ammonia (NH3) reacts with NOx to form molecular nitrogen and water.



4 NO + 4 NH3 + O2 ( 4 N2 + 6 H2O



2 NO2 + 4 NH3 + O2 ( 3 N2 + 6 H2O



The primary variable affecting NOx reduction is temperature.  If operating below the optimum temperature range, the catalyst activity is reduced, allowing unreacted NH3 to slip through.  If operating above the optimum temperature range, NH3 is oxidized, forming additional NOx, and the catalyst may suffer thermal stress damage.  It is possible to attain 99 % NOX removal efficiency in a nuclear process stream containing a high level (0.5 % - 2.5 %) of NOX using SCR, when sufficient catalyst surface area and NH3 are used.



A complete SCR system consists of an NH3 storage tank, an NH3 vaporizer, a carrier gas (air or steam) supply, an NH3 injection grid, a catalyst bed and instrumentation and controls.  Metal-based catalysts have been used extensively in NOX abatement from oxygen-depleted flue gases.  These catalysts have a narrow operating temperature range limited by ammonium nitrate formation at low temperature ranges and by competing oxygen reactions in the high temperature range.  Nevertheless, several SCR systems have been examined in nuclear process applications using metal-based catalysts.  SCR has been applied at the West Valley Nuclear Demonstration Project Vitrification System.  This demonstration system used a zeolite catalyst and achieves a 95 % to 97 % NOX removal efficiency, which would correspond to a reduction from approximately 3,000 ppm to <70 ppm.  



Early applications of SCR encountered several problems that have since been solved.  Research and development efforts have found answers to these problems.  NH3 that is not combined with the NOX in the exhaust can pass unreacted through the reaction chamber.  This unreacted NH3 is called “ammonia slip”.  


The SCR technology for NOX reduction has been successfully demonstrated in small, pilot, and large-scale applications under many processing conditions.  SCR has been shown to be effective and versatile as well as safe.  The method is effective in reducing NOX (>90 %) over a wide range of NOX and O2 concentrations.  A SCR unit will remove approximately 2,815 tons of NOX.  The cost effectiveness for the SCR unit is $119.11 per ton of NOX removed.  


BACT for the LAW vitrification facility has been determined to be SCR.



2.4.2.2 SCONOX


The SCONOX system will remove approximately 2,586 tons of NOX per year.  SCONOX requires hydrogen to be injected into the process offgas treatment system.  Hydrogen introduces safety risks that are not acceptable in a nuclear environment.  This technology is therefore technically infeasible and not considered further.  


2.4.2.3 Oxidation-Complexation and Absorption 


The oxidation-complexation and absorption technique will remove approximately 2,586 tons of NOX per year.  However, since oxidation-complexation and absorption does not achieve as much reduction as SCR it was not considered further. 


2.4.2.4 Permanganate Solution Absorption



The permanganate solution absorption technique will remove approximately 2,586 tons of NOX.  However, since the permanganate solution absorption technique does not achieve as much reduction as SCR it was not considered further. 



2.4.2.5 NOXSO



The NOXSO process is a dry flue gas treatment process that removes both SOX and NOX from a gas stream.  Capturing and recycling the NOX created in the WTP would not reduce NOX production because the NOX created in the WTP is not produced in a combustion process.  Therefore, this technology is technically infeasible for this project and not considered further.



2.4.2.6 Absorption-Oxidation 



The absorption oxidation technique will remove approximately 2,442 tons of NOX.  However, since the absorption oxidation technique does not achieve as much reduction as SCR it was not considered further.


2.4.2.7 Oxidation-Absorption with a Caustic Scrubber



An oxidation-absorption caustic scrubber will remove approximately 2,298 tons of NOX.  However, since the oxidation-absorption caustic scrubber does not achieve as much reduction as SCR it was not considered further.



2.4.2.8 Electron Beam Radiation



This technology has not been commercialized and is in the demonstration phase.  This technology is, therefore, not commercially available and not considered further.



2.4.2.9 Water Scrubber



A water scrubber will remove approximately 1,724 tons of NOX.  However, since the water scrubber does not achieve as much reduction as SCR it was not considered further.


2.4.2.10 Selective Noncatalytic Reduction 


A SNCR unit will remove approximately 1,293 tons of NOX.  However, since the SNCR unit does not achieve as much reduction as SCR it was not considered further.



2.4.2.11 Nonselective Catalytic Reduction



The exothermic nature of the combustion process can cause the catalyst to burn up, which limits the NCR technology to gas streams with less than a 3 % oxygen concentration.  The low oxygen concentration requirement is not compatible with the LAW melter offgas composition (20 % oxygen), because the catalyst would be destroyed.  This technology is, therefore, technically infeasible and not considered further.  



2.4.3 HLW Vitrification Facility



Unabated emissions from the HLW vitrification facility result in NOX emissions of 48 tons per year.  Emissions of NOX are generated in the same manner as those generated for the LAW facility discussed in Section 2.4.2.  


The same technologies identified for the LAW vitrification are applicable for the HLW vitrification facility.  The only differences are the costs.  A SCR unit will remove approximately 47 tons per year of NOX.  The cost effectiveness for the SCR unit is $2,762 per ton of NOX removed.  A SNCR unit will remove approximately 22 tons per year of NOX.  The cost effectiveness for the SCR unit is $2,699 per ton of NOX removed.  



Table 4 below, identifies the control technologies considered.  As you will see, SCR has been selected as BACT for this emission unit


			Technology


			Removal Efficiency


			Tons NOX Removed per Year


			Cost Effectiveness in dollars per ton of NOX Removed


			BACT



Yes or No





			selective catalytic reduction


			98%


			47 


			$2,762


			Yes





			selective noncatalytic reduction


			45%


			22 


			$2,699


			No





			water scrubber


			60%


			29


			not calculated


			No





			oxidation-absorption with a caustic scrubber


			80 - 90%


			38


			not calculated


			No





			absorption-oxidation


			85 - 90%


			41


			not calculated


			No





			oxidation- complexation and absorption


			90%


			43


			not calculated


			No





			permanganate solution absorption


			90%


			43


			not calculated


			No





			SCONOX


			>90%


			43


			not available


			technically infeasible





			nonselective catalytic reduction


			40 – 70%


			19


			not available


			technically infeasible





			electron beam radiation


			80%


			38


			not available


			not commercially available





			NOXSO


			90%


			43


			not available


			technically infeasible








Table 4


2.4.4 Steam Plant and Hot Water Boiler Plant



Industrial boilers are operated in the boiler plant to provide process steam and hot water for the WTP.  These boilers are classified as NOX emission units for the proposed new WTP source.  The boilers are complete packaged units designed for automatic operation.  



The process boiler system consists of five steam-generating boilers, and four hot water boilers.  Each of the boilers will be fired by low sulfur diesel fuel and are rated at 800 horse power each (33.5 million Btu per hour heat input).  The boilers are complete horizontal packaged fire-tube boilers, rated to provide 27,500 lbs/h of 135 psig steam at approximately 360° F for process operations each.  The individual boiler units provide the necessary turn-down flexibility for process operations and facility hot water service at the Waste Treatment Plant.  It is anticipated that all boilers will not be operating at the same time at full power but they all must be available on a standby basis.  



Table 5 below, identifies the control technologies considered.  As you will see, low NOX burners plus flue gas recirculation has been selected as BACT for this emission unit.


			Technology


			Removal Efficiency


			Tons NOX Removed per Year


			Cost Effectiveness in dollars per ton of NOX Removed


			BACT



Yes or No





			selective catalytic reduction


			95%


			541





			$12,554


			No





			low NOX burners plus flue gas recirculation


			75%


			428


			$249


			Yes





			selective noncatalytic reduction


			40 – 70%


			399


			$6,033


			No





			low NOX burners


			40 - 60%


			342


			$229


			No








Table 5


2.4.4.1 Selective Catalytic Reduction



SCR has been described in Section 2.4.2.1 above.  It will remove approximately 541 tons of NOX for a cost of $12,554 per ton removed.  This cost has been determined to be cost prohibitive.


2.4.4.2 Low NOX Burners plus Flue Gas Recirculation



Low NOX burners reduce the formation of thermal NOX in the flame zone of a boiler utilizing low excess air or staged combustion principles.  Within the flame, the amount of oxygen available for reaction with nitrogen is minimized and the temperature is also reduced and controlled.  Flue gas recirculation involves extracting a portion of the flue gas from the economizer section or air heater outlet and readmitting it to the furnace.  



This option combines the application of low NOX burners with flue gas recirculation.  This combination is common in packaged boiler designs.  Care must be taken to keep CO and visible emissions within acceptable levels.  The combination of low NOX burners plus flue gas recirculation has the potential to reduce NOX by up to 75 %, depending on the fuel and boiler type/size.


Low NOX burners plus flue gas recirculation will remove 428 tons of NOX for a cost of $249 per ton of NOX removed.



BACT for the steam plant and hot water boiler plant has been determined to be low NOX burners plus flue gas recirculation.



2.4.4.3 Selective Noncatalytic Reduction



There is not much commercial experience applying selective noncatalytic reduction to boilers similar to those proposed in this permit; however; in limited applications, NOX reductions ranging up to 40 % to 70 % have been achieved.  A SNCR unit will remove approximately 399 tons of NOX.  The cost effectiveness for the SNCR unit is $6,033 per ton of NOX removed.  However, since the SNCR unit does not achieve as much reduction as low NOX burners plus flue gas recirculation it was not considered further.


2.4.4.4 Low NOX Burners



Low NOX burners will remove 342 tons of NOX for a cost of $229 per ton of NOX removed.  However, since the low NOX burners alone do not achieve as much reduction as low NOX burners plus flue gas recirculation, it was not considered further.



2.4.5 Emergency Generators


Six 2250 break horsepower (bhp) backup diesel generators are proposed for the Waste Treatment Plant.  The maximum potential emissions from operation of the diesel generators were estimated using the AP-42 emission factors.  



The maximum emissions from the diesel generators result in NOX emissions of 3.89 tons per year.  The applicant has proposed to reduce the hours of operation resulting in a maximum of 3.89 tons per year of NOX emitted.  



BACT for the emergency generators has been selected to be limited operation combined with good combustion practices.



2.4.6 Diesel Fire Water Pump


The fire pump house will contain the diesel engine‑driven fire pump package, and the motor‑driven fire pump package.  Under normal operation, the primary fire pump will be electric motor-driven and the secondary pump will be diesel engine-driven.  Unabated emissions from this unit would require some sort of add on technology to reduce the NOX emissions.  The applicant has proposed to reduce the hours of operation resulting in a maximum of 0.24 tons per year of NOX emitted.  


BACT for the diesel fire pump has been determined to be limited operation plus good combustion practices.



2.5 Summary of BACT



The United States Department of Energy has proposed the following BACT for the control of NOX emissions:


			Emission Unit


			Proposed BACT


			Emission Limit





			Pretreatment Facilities


			Caustic Scrubber


			0.22 tons per year





			LAW Vitrification Facility


			Selective catalytic reduction


			54.0 ppmdv, 7.5 tons per year





			HLW Vitrification Facility


			Selective catalytic reduction


			10.0 ppm, 1.3 tons per year





			Steam Plant and Hot Water Boiler Plant


			Low NOX Burners plus flue gas recirculation


			Hot water boilers 140 ppmdv, 11.0 tons per year





			


			


			Steam boilers 14 ppmdv, 27.4 tons per year





			Emergency Generators


			Limited hours of operation plus good combustion practices


			1,253 ppmdv, 0.6 tons per year





			Diesel Fire Water Pump


			Limited hours of operation plus good combustion practices


			0.24 tons per year








Table 6


The Washington State Department of Ecology has evaluated the environmental, energy, and economic impacts of the technologies proposed by the applicant, compared the proposed BACT to the entries found in the RBLC search (see Section 2.3 above) and has found them to be acceptable.  The Washington State Department of Ecology concurs with the proposed BACT.    


3.0
AMBIENT AIR QUALITY ANALYSIS


3.1
REGULATED POLLUTANTS  



PSD rules require an assessment of ambient air quality impacts from any facility emitting pollutants in significant quantities.  Limiting increases in ambient concentrations to the maximum allowable increments prevents significant deterioration of air quality.  The maximum annual average offsite impact from NO2 is less than 1 micro gram per cubic meter (µg/m3).  Therefore, there are no pollutants causing any significant ambient air quality impacts.



3.2
TOXIC AIR POLLUTANTS



PSD rules require the applicant to consider emissions of toxic air pollutants during the course of BACT analysis.  One reason for this requirement is to ensure that the source does not employ an emission control technique that controls the main pollutant of concern, but emits a new toxic air pollutant in serious quantities.  The Department of Ecology’s regulations (Chapter 173-460 WAC) require an analysis of toxic air pollutant (TAP) emissions.  



All new source review requirements pursuant to WAC 173-400-110 and Chapter 173-460 WAC, were adequately addressed by the Department of Ecology’s Nuclear Waste Program in parallel to this PSD review.  This review also fulfills the PSD review requirement.  This project contains no toxic air pollutants that exceed screening values, and no additional review is required.  In conclusion, no adverse health impacts are expected to occur due to the increase in toxic pollutants emitted from the Waste Treatment Plant project. 



4.
AIR QUALITY RELATED VALUES



4.1 Impacts on visibility



No visibility analysis was performed for this project because the predicted offsite ambient concentrations for NOX are below EPA modeling significance levels and the land managers (United States Forest Service and the National Park Service) chose not to comment of this project.  It is expected that the proposed facility will not have a visibility impact on any Class I Area.   The Class I areas are listed in Table 7


			Class I Area


			Distance


			Direction





			Alpine Lakes Wilderness Area


			85 mi. (137 km)


			North West





			Goat Rocks Wilderness Area


			88 mi (142 km)


			West





			Mt. Adams Wilderness Area


			95 mi (153 km)


			West South West





			Mt. Rainier National Park


			95 mi (153 km)


			West North West





			Eagle Cap Wilderness Area


			115 mi (185 km)


			South East








Table 7


4.2 OTHER AIR QUALITY RELATED ISSUES



The maximum Class II predicted NOX concentration is 0.83 µg/m3 and is well below the Class II increment level of 25 mg/m3.  A comparison of the projects maximum predicted NOX concentrations at Class I Areas is shown in Table 8 below. 


			Class I Area


			Class I PSD Increment



(µg/m3)


			Modeling Significance Level



(µg/m3)


			Monitoring De minimis Level



(µg/m3)


			Concentration Annual Average (µg/m3)





			Alpine Lakes Wilderness 


			2.5


			1


			14


			0.00277





			Goat Rocks Wilderness 


			2.5


			1


			14


			0.00198





			Mt. Adams Wilderness 


			2.5


			1


			14


			0.00179





			Mt. Rainier National Park


			2.5


			1


			14


			0.00309





			Eagle Cap Wilderness 


			2.5


			1


			14


			0.00533








Table 8


4.3
CONSTRUCTION AND GROWTH IMPACTS 



The proposed project at the Waste Treatment Plant may cause a temporary increase in emissions related to the actual construction project.  The internal combustion engines on the construction vehicles and equipment may emit small amounts of PM, CO, SO2, NOX, and VOC.  Fugitive PM emissions may also result from demolition, construction-related traffic, and other construction-related activities.  The United States Department of Energy will minimize fugitive PM emissions that extend beyond plant boundaries through appropriate fugitive dust control techniques.



The proposed project is not expected to lead to a permanent significant increase in the number of employees at the Hanford Facility.  Therefore, no increase in emissions from residential growth or in commuting-related mobile source emissions will be directly related to the proposed projects.  Also, the proposed projects are not expected to lead to industrial growth in the area that would subsequently cause an increase in emissions of air contaminants.



Therefore, the proposed project is not expected to cause adverse construction and growth-related impacts.



4.4
IMPACTS ON SOILS AND VEGETATION



The analysis of air pollution impact on soils and vegetation are based in part on an inventory of the soils and vegetation types found in the impact area.  This inventory includes all vegetation of any commercial or recreational significance.  The land surrounding the facility is under the control of the United States Department of Energy.  No sensitive aspects of the soil and vegetation in this area have been identified.  For these and most types of soil and vegetation, ambient concentrations of criteria pollutants, below secondary NAAQS, will not result in harmful effects.  As such, the secondary NAAQS, which establish the ambient concentration levels below which no harmful effects to either soil or vegetation can be expected, are typically used as an indicator of potentially adverse impacts.  The immediate area surrounding the facility is presently in attainment or unclassifiable for all regulated pollutants.  The air quality analysis, conducted as part of this permit action, demonstrates that the facility does not cause or contribute to any violation of the NAAQS.  As such, this project should produce negligible impacts on soils and vegetation.



5.
CONCLUSION



The project will have no significant adverse impact on air quality.  The Washington State Department of Ecology finds that the applicant, the United States Department of Energy has satisfied all requirements for PSD permit approval.



For additional information please contact:



Mr. Richard B. Hibbard



Washington State Department of Ecology



P.O. Box 47600



Olympia, Washington 98504-7600



rhib461@ecy.wa.gov



(360) 407-6896



 Page 15 of 18







Waste Treatment Technical Analysis Document



September 23, 2003






Technical analysis for 



Prevention of Significant Deterioration 



NO. PSD-02-01 AMENDMENT 1



Hanford Waste treatment plant 



richland, WASHINGTON



united stated department of energy



September 23, 2003


1.0
INTRODUCTION



1.1
THE PSD PROCESS



The Prevention of Significant Deterioration (PSD) procedure is established in Title 40, Code of Federal Regulations (CFR), Part 52.21 and Washington Administrative Code (WAC) 173-400-141.  Federal and state rules require PSD review of all new or modified air pollution sources that meet certain overall size, and pollution rate criteria.  The objective of the PSD program is to prevent serious adverse environmental impact from emissions into the atmosphere, by a proposed new or modified source.  PSD rules require that an applicant utilize the most effective air pollution control equipment and procedures after considering environmental, economic, and energy factors.  The program sets up a mechanism for evaluating and controlling air emissions from a proposed source to minimize the impacts on air quality, visibility, soils, and vegetation.  



1.2
THE PROJECT



1.2.1 The Site



Hanford is a 560-square mile site in southeastern Washington State, situated north and west of the cities of Richland, Kennewick, and Pasco; an area commonly known as Tri-Cities.  The Hanford site was acquired by the United States Government in 1943 and was originally part of the highly secret Manhattan Project to produce plutonium for the world’s first nuclear weapons.  In 1989, the mission of Hanford shifted from weapons production to waste cleanup.  An agreement between the Environmental Protection Agency, the Washington State Department of Ecology, and the United States Department of Energy (Tri-Party Agreement) was signed that outlines the process for the cleanup of the site.  Today’s proposed project (Waste Treatment Plant) is part of the waste cleanup.



1.2.2 The Waste Treatment Plant



The Waste Treatment Plant is actually a complex of facilities proposed for Hanford’s 200-East Area.  This project involves the installation of equipment to treat and vitrify low and high activity waste.  The vitrification process uses electrical current to convert hazardous, radioactive, and mixed hazardous and radioactive waste into a stable glass and crystalline product.  By immobilizing the waste into a glass form, it will no longer be a threat to further contaminating the environment.  Low Activity Waste (LAW) is waste that contains radioactivity, but is not classified as high-level waste, transuranic waste, or spent nuclear fuel.  High level waste (HLW) is irradiated fuel and the liquid and sludge from reprocessing fuel to recover plutonium.  This radioactive waste cannot be destroyed or rendered non-radioactive.  In fact, it may remain dangerous for thousands of years.  The best that scientists can achieve is to immobilize the waste in a process-like vitrification and isolate it from human and environmental receptors, so that the risk of exposure is minimized.  



1.2.3 Today’s Project



The original project is discussed in Section 1.4 below.  Because these changes will take effect before the project begins normal operation, this amendment will be treated like an entirely new project.  In brief, the changes include a reduction in the number of LAW melters from three to two, an increase in the number of HLW melters from one to two, a change in the size and number of steam boilers from nine to six, a change in the size and number of emergency generators from six to three, a change in the size and number of emergency diesel firewater pumps from one to two, and a recalculation of the projects emissions and ambient impacts.  As a result of the change in the number and size of units, PM10 is now subject to PSD review.  



The specific elements of this project are:



· A pretreatment plant is proposed to prepare the LAW and HLW for vitrification.  Basically, this pretreatment is just a process that concentrates the waste by removing water and solids.  



· An LAW vitrification plant consisting of two melters is proposed to convert the blended waste slurry into a solid glass product in a sealed metal container.  



· An HLW vitrification plant consisting of two melters is proposed to convert the blended waste slurry into a solid glass product in a sealed metal container.  



· A steam and hot water plant consisting of six (6) steam generating boilers.  All six boilers are fueled by diesel fuel.  


· An emergency power plant consisting of three (3) diesel generators.  



· Two emergency diesel fire water pumps.  



1.3 NEW SOURCE PERFORMANCE STANDARDS



New Source Performance Standards (NSPS) apply to certain types of equipment that are newly constructed, modified, or reconstructed after a given applicability date.  The applicability of the following NSPS is presented in this section:



· NSPS Subpart Dc (Standards of Performance for Small Industrial-Commercial- Institutional Steam Generating Units)



40 CFR 60.33C Subpart Dc applies to the six steam generating boilers because they are rated at 50.2 million British thermal units per hour (MMBtu/hr) heat input.  Subpart Dc, limits the sulfur content in the fuel and limits the opacity to 20 percent.  The application of the BACT process may reduce the sulfur and opacity even further.  Since this PSD permit only addresses nitrogen oxides (NOX) and particulate matter finer than 10 microns in diameter (PM10) emissions, NSPS applicability for sulfur will be addressed in the approval order issued by the Department of Ecology’s Nuclear Waste Program.   



1.4
THE PSD APPLICATION



The original PSD application did not contain all the information used in preparing this technical analysis document.  The original application was received on January 8, 2002, and additional information was received on April 1, 2002.  The application was determined to be complete on April 9, 2002, and PSD-02-01 was issued on July 2, 2002 with construction commenced shortly thereafter.  The applicant is now proposing to change the configuration of the Waste Treatment Plant.  An amended PSD application was submitted on July 1, 2003, and was determined to be complete on July 31, 2003.  Additional information was received on 8/13/03, 8/20/03, 9/3/03, and 9/9/03.



The location of the facility places it within the jurisdiction of the Department of Ecology’s Nuclear Waste Program.  The Nuclear Waste Program is responsible for all air permits with the exception of PSD.  The Environmental Protection Agency has delegated the authority to implement the PSD program described in title 40 C.F.R. 52.21, and its supporting guidance and procedures to the Washington State Department of Ecology Technical Information and Engineering Section (TIES) as allowed by Title 40 C.F.R. 52.21.



The Hanford facility was originally constructed prior to the PSD regulations.  In addition to PSD-02-01, Hanford has another older existing PSD permit (X80-14).  X80-14 was issued October 1, 1980 for NOX emissions from the “PUREX” and “UO3” spent fuel reprocessing facilities.  These facilities are no longer operating; however, the PSD permit remains in effect.  



1.5
PSD APPLICABILITY



This facility is subject to PSD review for the emissions of NOX and PM10.



· Hanford is an existing “major source” because existing emissions of NOX, sulfur oxides (SOX), and carbon monoxide (CO) are each greater than 250 tons per year.  



· Hanford is an existing “major source” because it has two PSD permits, 
PSD X80-14 issued October 1, 1980, and PSD-02-01 issued on July 2, 2002.



· The PSD significance rate for NOX is 40 tons per year.



· Hanford’s proposed Waste Treatment Plant will be a “major modification” because emissions increases of NOX will be greater than 40 tons per year.  



· The PSD significance rate for particulate matter finer than 10 microns in diameter (PM10) is 15 tons per year.



· Hanford’s proposed Waste Treatment Plant will be a “major modification” because emissions increases of PM10 will be greater than 15 tons per year.


· The site of the proposed modification is in an area which has been designated as in attainment, with national and state ambient air quality standards for NOX.  



Therefore, the United States Department of Energy’s Waste Treatment Plant is subject to PSD review and will be handled as a major modification in accordance with the requirements contained in 40 C.F.R. 52.21 and WAC 173-400-141.



1.6 
EMISSIONS AND EMISSION CONTROL



All emissions above what the PSD program refers to as “significant” must undergo PSD review.  When evaluating emissions against the PSD significance levels, a source’s potential or allowable emissions are used.  Potential emissions, or a source’s Potential To Emit (PTE), are based on the theoretical operation of 24 hours a day, 365 days per year (8,760 hours), or some other physical limitation of the equipment.  In many cases, the number of hours a source would actually operate is lower than its potential emissions.  If the source does not anticipate operation at its maximum capacity, it may request a federally enforceable limit on the hours of operation or some other measurable parameter.  This limit, if placed in a federally enforceable permit, would result in “allowable” emissions as opposed to potential emissions.  



1.6.1 Federally Enforceable Limitations 



Hanford has requested a federally enforceable limitation on the hours of operation for three of the six steam generating boilers, the two diesel fire pumps, and the three backup emergency generators.  Each of the 3 steam generating boilers will be limited to 3,679 hours per year.  Each of the diesel fire pumps will be limited to 110 hours per year and each of the emergency generators will be limited to 164 hours per year of operation.  



1.6.2
Nitrogen Oxides 


During the combustion of fossil fuels, nitrogen compounds are released into the atmosphere.  These compounds react with ozone and volatile organic compounds to form smog.  Furthermore, air is made up of approximately 79% nitrogen, the remainder being oxygen (O2) and trace amounts of other compounds.  Air is able to absorb some additional NOX without causing a measurable increase in smog.  Nevertheless, regulatory agencies are required to keep these emissions low.



NOX emission formation is normally the result of two processes; thermal NOX (created by the combination of the O2 and nitrogen in the ambient air at temperatures exceeding 2,200 0F) and nitrogen contained in the fuel.  In a vitrification plant, NOX is also generated by the decomposition of nitrates and nitrites during vitrification.



The NOX PTE is shown in Table 1 below:



			Emission Unit


			NOX Emissions in tons per year





			Pretreatment Facilities


			0.44





			LAW Vitrification Facility


			36.7





			HLW Vitrification Facility


			8.5





			Steam Plant 


			84.3





			Emergency Generators


			20.4





			Fire Water Pumps


			0.4





			Glass Former Facility


			0





			Total


			150.74








Table 1



1.6.2 Particulate Matter Finer than 10 Microns in Diameter



Hanford has proposed, and Ecology has agreed, to treat the PM10 and particulate matter (PM) emissions as being equal for quantification purposes.  Taking this approach may result in overestimating the PM10 emissions.  PM is comprised of all particulate from submicron up to pebbles in size.  PM10 is a subset of PM and is composed of particles that are smaller than 10 microns in diameter.  EPA studies have shown PM10 to be a greater health risk than PM.  PM10 can cause a variety of environmental problems, including respiratory problems in humans and animals due to inhalation and deposition on plants and soil due to atmospheric fallout.  



The PM10 PTE is shown in Table 2 below:



			Emission Unit


			PM10 Emissions in tons per year





			Pretreatment Facilities


			2.03





			LAW Vitrification Facility


			1.57





			HLW Vitrification Facility


			1.18





			Steam Plant 


			18.7





			Emergency Generators


			0.7





			Fire Water Pumps


			0.01 





			Glass Former Facility


			0.05





			Total


			24.24








Table 2



2.0
DETERMINATION OF BEST AVAILABLE CONTROL TECHNOLOGY


2.1
DEFINITION



Best Available Control Technology (BACT) is defined as an emission limitation based on the most stringent level of emission control that has been applied at an identical, or similar, source that is technically and economically feasible.



In a BACT analysis, the applicant must rank all control options from highest level of control to the lowest.  If the applicant can show that the highest level of control is technically or economically infeasible for the source in question, then the next most stringent level of control is evaluated.  Ultimately, the burden is on the applicant to prove why the most stringent level of control should not be used.



2.2
REGULATORY REQUIREMENTS



Federal law requires an applicant to use BACT for any pollutant that will have a significant emission increase at any PSD source.  An applicant is required by Washington State regulations to use BACT for any pollutant that will have increased emissions, provided that the emission unit was physically modified.



If a project is proposed in an area that exceeds ambient air quality standards for a pollutant, the proposed source must use a control technology that will result in the lowest achievable emission rate (LAER) for that pollutant.  Additionally, the applicant would be required to reduce emissions from other sources in the area at least as much as the proposed source will increase emissions.  This project is not required to install LAER.



2.3 
CLEARINGHOUSE CONTROL TECHNOLOGY EVALUATION



The BACT analysis was based on a search of EPA’s RACT/BACT/LAER Clearinghouse (RBLC), the Air Pollution Control Manual, and knowledge of air pollution control technologies.  The results of the RBLC are presented in this section.  Section 2.5 presents a brief discussion of how those results compare to the proposed BACT for this project.



The RBLC was searched using process code 11.006 fuel oil combustion.  That search found 28 NOX control technology entries for fuel oil combustion.  Out of the 28 entries, only 10 provided sufficient process and/or emissions information to compare the BACT determination to the Waste Treatment Plant.  Out of the 10 entries listed in Table 3, all of them are above the 0.09 lb/MMBtu limit proposed by the applicant.


			Permit Date


			Facility


			RBLC ID


			Process


			Capacity MMBtu/hr


			NOX Emission Factor


			Comments


			Control Technology Basis





			12-34-01


			AES Red Oak LLC, NJ


			NJ-0036


			Auxiliary boiler


			99.0 mmBtu/hr


			0.10 lb/mmBtu


			---


			LAER





			1-1-98


			Proctor and Gamble Paper Products, MO


			MO-0051


			Boiler, No. 2 fuel oil


			265.7 kgal/yr


			0.17 lb/mmBtu


			Low-NOx fuel, good combustion


			BACT-PSD





			7-9-98


			Archer Daniels Midland Co. – Northern Sun Vegetable Oil, ND


			ND-0018


			Boiler, backup oil


			28.0 mmBtu/hr


			5.8 lbs/hr


			Limited hours


			BACT-PSD





			1-14-97


			MERK Rahway Plant, NJ


			NJ-0045


			Boiler, No. 2 fuel oil


			99.5 mmBtu/hr


			10.0 lbs/hr


			Low-NOx burner


			BACT-PSD





			5-29-97


			Toyota Manufacturing, USA, Inc., KY


			KY-0068


			Boiler, fuel oil


			96.0 mmBtu/hr


			0.20 lb/mmBtu


			Operating hours, 2628 hr/yr


			BACT-PSD





			4-3-96


			Mid-Georgia Cogeneration, GA


			GA-0063


			Boiler, fuel oil


			60.0 mmBtu/hr


			0.15 lb/mmBtu


			Dry Low NOx burner with FGR


			BACT-PSD





			6-9-95


			International Flavors and Fragrences, NJ


			NJ-0028


			Boiler, No. 2 fuel oil


			96.0 mmBtu/hr


			.225 lb/mmBtu


			Operating hours, 1440 hr/yr


			RACT





			4-14-93


			Black Hills Power & Light Co., WY


			WY-0046


			Auxiliary boiler


			30.76 mmBtu/hr


			0.20 lb/mmBtu


			6.2 lb NOx /hr


			Other





			5-20-93


			WGP, Inc., ME


			ME-0029


			Boiler, No. 2 fuel oil


			91.6 mmBtu/hr


			0.22 lb/mmBtu


			Low-NOx burners, flue gas Recirculation


			BACT-PSD





			7-30-93


			Gordonsville Energy L.p., VA


			VA-0202


			Auxiliary boiler, No. 2 fuel oil


			22.0 mmBtu/hr


			3.7 lbs/hr


			Low-NOx burner


			NSPS








Table 3



The RBLC was searched using process code 11.006 fuel oil combustion.  That search found 28 PM10 control technology entries for fuel oil combustion.  Out of the 28 entries, only 10 provided sufficient process and/or emissions information to compare the BACT determination to the Waste Treatment Plant.  Out of the 10 entries listed on Table 4, all of them are above the 0.02 lb/MMBtu limit proposed by the applicant.


			





			Permit Date


			Facility


			Boiler Rating mmBtu/hr


			Particulate Matter Emission Limit


			Control Technology Basis





			4/3/96


			Mid-Gerogia Cogen., GA-0063


			60


			0.028 lb/mmBtu


			Complete combustion, BACT-PSD





			1/28/99


			Bates Mill Complex, (formerly WGP, Incorporated, ME-0029)


			29.3 each
(2 boilers)


			0.03 lb/mmBtu
(1,000,000 gal.
no. 2 fuel oil per yr)
PM: 4.2 US tons per year


			ME Chapter 100 Air Regulations BPT = Best Practical Treatment

BACT-ESP or baghouse deemed not cost effective





			9/30/93


			Gordonsville Energy L.P., VA-0202


			22


			0.03 lb/mmBtu
(0.6600 lb/hr)


			Fuel Spec: clean burning fuel, NSPS





			10/24/01


			AES RED OAK LLC, NJ-0036


			99


			0.040 lb/mmBtu


			Limited Use
BACT-PSD





			4/14/93


			Black Hills Power and Light Co., WY-0046


			30.76


			0.040 lb/mmBtu 


			Other- startup operation only





			1/1/98


			Proctor &Gamble Paper Prod., MO-0051


			50 each
(3 boilers)


			0.050 lb/mmBtu


			BACT-PSD





			5/29/97


			Toyota Motor USA, Inc., KY-0068


			96


			0.100 lb/mmBtu


			Fabric Filter, BACT-PSD





			1/14/97


			Merck-Rahway Plant, NJ-0045


			99.5 each
(2 boilers)


			0.140 lb/mmBtu
(3,987,183 gal.
no. 2 fuel oil per yr)


			Plant-wide emission limits, BACT-PSD





			7/9/98


			Archer Daniels Midland Co.,ND-0018


			13
28


			0.200 lb/mmBtu
0.100 lb/mmBtu


			BACT-PSD
BACT-PSD





			10/26/99


			OMYA Inc., VT-0016
Class I area impacts


			24


			0.35 lb/mmBtu
The application of additional PM control cannot be justified.


			Low sulfur fuel, good operating practice, MSER = most stringent emission rate








Table 4



2.4
BACT FOR Nitrogen Oxides



A BACT analysis for NOX emissions was performed for the following emission units: 



· Pretreatment facilities 



· LAW vitrification facility



· HLW vitrification facility



· Steam plant 



· Emergency generators 



· Diesel fire water pumps



2.4.1 Pretreatment Facilities



Unabated emissions from the pretreatment facility result in 0.66 tons of NOX generated each year from the cesium nitric acid recovery system.  The facility has a caustic scrubber that will remove 33% of the NOX emissions.  After passing through the scrubber, the remaining NOX emissions from the pretreatment facilities are approximately 0.44 tons per year. 


BACT for the pretreatment facilities has been determined to be a caustic scrubber.



2.4.2 LAW Vitrification Facility



Unabated emissions from the LAW vitrification facility result in NOX emissions of 881 tons per year.  During LAW vitrification processes, the operation of the LAW melters will form gases resulting from decomposition, oxidation, and evaporation of feed material.  Most NOX emissions (primarily NO and nitrogen dioxide) are generated by the decomposition of feed nitrates and nitrites in the LAW melter.  After passing through the Selective Catalytic Reduction (SCR) unit, the remaining NOX emissions from the pretreatment facilities are approximately 36.7 tons per year. 


Table 5 below identifies the control technologies considered and ranks them by order of effectiveness.  As you will see, SCR has been selected as BACT for this emission unit.



			Technology


			Removal Efficiency


			Tons NOX Removed per Year


			Cost Effectiveness in dollars per ton of NOX Removed


			BACT



Yes or No





			Selective Catalytic Reduction


			95%


			837 


			400.60


			Yes





			SCONOX


			>90%


			793


			Not available


			Technically infeasible





			Oxidation- Complexation and Absorption


			90%


			793


			Not calculated


			No





			Permanganate Solution Absorption


			90%


			793


			Not calculated


			No





			NOXSO


			90%


			793


			Not available


			Technically infeasible





			Absorption-Oxidation


			87%


			766


			Not calculated


			No





			Oxidation-Absorption with a Caustic Scrubber


			85%


			749


			Not calculated


			No





			Electron Beam Radiation


			80%


			705


			Not available


			Not commercially available





			Water Scrubber


			50%


			440


			Not calculated


			No





			Selective Noncatalytic Reduction


			45%


			396


			$96.29


			No





			Nonselective Catalytic Reduction


			40 – 70%


			352


			Not available


			Technically infeasible








Table 5



2.4.2.1 Selective Catalytic Reduction



The SCR chemical process was first patented by a U.S. company in 1959, and originally commercialized in the 1970s by German and Japanese manufacturers for the control of NOX emissions from coal-fired utility boilers.  SCR was used only in conventional power plants in Japan and Europe until the late 1980s.  In this dry process, ammonia selectively reacts with NOX in flue gas at elevated temperatures in the presence of a catalyst.  



The optimum temperature for the reaction of NOX and ammonia is temperatures between 600 and 800 °F, depending on the catalyst.  By using the appropriate noble metal, base metal, or zeolite catalyst will allow the reactions to proceed at lower temperatures (450 ºF - 600 ºF).  On the catalyst surface, the ammonia (NH3) reacts with NOX to form molecular nitrogen and water.



4 NO + 4 NH3 + O2 ( 4 N2 + 6 H2O



2 NO2 + 4 NH3 + O2 ( 3 N2 + 6 H2O



The primary variable affecting NOx reduction is temperature.  If operating below the optimum temperature range, the catalyst activity is reduced, allowing unreacted NH3 to slip through.  If operating above the optimum temperature range, NH3 is oxidized, forming additional NOX, and the catalyst may suffer thermal stress damage.  It is possible to attain 99% NOX removal efficiency in a nuclear process stream containing a high level (0.5 % - 2.5 %) of NOX using SCR, when sufficient catalyst surface area and NH3 are used.



A complete SCR system consists of an NH3 storage tank, an NH3 vaporizer, a carrier gas (air or steam) supply, an NH3 injection grid, a catalyst bed and instrumentation and controls.  Metal-based catalysts have been used extensively in NOX abatement from oxygen-depleted flue gases.  These catalysts have a narrow operating temperature range limited by ammonium nitrate formation at low temperature ranges and by competing oxygen reactions in the high temperature range.  Nevertheless, several SCR systems have been examined in nuclear process applications using metal-based catalysts.  SCR has been applied at the West Valley Nuclear Demonstration Project Vitrification System (New York).  This demonstration system used a zeolite catalyst and achieves a 95% to 


97% NOX removal efficiency, which would correspond to a reduction from approximately 3,000 ppm to <150 ppm.  



The SCR technology for NOX reduction has been successfully demonstrated in small, pilot, and large-scale applications under many processing conditions.  SCR has been shown to be effective and versatile, as well as safe.  The method is effective in reducing NOX (>90%) over a wide range of NOX and O2 concentrations.  A SCR unit on a vitrification exhaust gas will remove approximately 837 tons of NOX.  The cost effectiveness for the SCR unit is $400.60 per ton of NOX removed.  



BACT for the LAW vitrification facility has been determined to be SCR.



2.4.2.2 SCONOX


The SCONOX system will remove approximately 793 tons of NOX per year.  SCONOX requires hydrogen to be injected into the process offgas treatment system.  Hydrogen introduces safety risks that are not acceptable in a nuclear environment.  This technology is therefore technically infeasible and not considered further.  



2.4.2.3 Oxidation-Complexation and Absorption 



The oxidation-complexation and absorption technique will remove approximately 793 tons of NOX per year.  However, since oxidation-complexation and absorption does not achieve as much reduction as SCR, it was not considered further. 



2.4.2.4 Permanganate Solution Absorption



The permanganate solution absorption technique will remove approximately 793 tons of NOX.  However, since the permanganate solution absorption technique does not achieve as much reduction as SCR, it was not considered further. 



2.4.2.5 NOXSO



The NOXSO process is a dry flue gas treatment process that removes both SOX and NOX from a gas stream.  Capturing and recycling the NOX created in the WTP would not reduce NOX production because the NOX created in the WTP is not produced in a combustion process.  Therefore, this technology is technically infeasible for this project and not considered further.



2.4.2.6 Absorption-Oxidation 



The absorption-oxidation technique will remove approximately 766 tons of NOX.  However, since the absorption oxidation technique does not achieve as much reduction as SCR, it was not considered further.



2.4.2.7 Oxidation-Absorption with a Caustic Scrubber



An oxidation-absorption caustic scrubber will remove approximately 749 tons of NOX.  However, since the oxidation-absorption caustic scrubber does not achieve as much reduction as SCR, it was not considered further.



2.4.2.8 Electron Beam Radiation



This technology has not been commercialized and is in the demonstration phase.  This technology is, therefore, not commercially available and not considered further.



2.4.2.9 Water Scrubber



A water scrubber will remove approximately 440 tons of NOX.  However, since the water scrubber does not achieve as much reduction as SCR, it was not considered further.



2.4.2.10 Selective Noncatalytic Reduction 



A SNCR unit will remove approximately 396 tons of NOX.  However, since the SNCR unit does not achieve as much reduction as SCR, it was not considered further.



2.4.2.11 Nonselective Catalytic Reduction



The exothermic nature of the combustion process can cause the catalyst to burn up, which limits the NCR technology to gas streams with less than a 3% oxygen concentration.  The low oxygen concentration requirement is not compatible with the LAW melter offgas composition (20 % oxygen), because the catalyst would be destroyed.  This technology is, therefore, technically infeasible and not considered further.  



2.4.3 HLW Vitrification Facility




Unabated NOX emissions from the HLW vitrification facility would be 171 tons per year.  After passing through the SCR unit, the remaining emissions from the HLW facility are approximately 8.5 tons per year.    



The same technologies identified for the LAW vitrification are applicable for the HLW vitrification facility.  The only differences are the costs.  A SCR unit will remove approximately 162 tons per year of NOX.  The cost effectiveness for the SCR unit is $796.55 per ton of NOX removed.  Since the technology’s descriptions are the same as those presented for the LAW vitrification facility (Section 2.4.1), they will not be repeated here.



Table 6 below identifies the control technologies considered.  As you will see, SCR has been selected as BACT for this emission unit



			Technology


			Removal Efficiency


			Tons NOX Removed per Year


			Cost Effectiveness in dollars per ton of NOX Removed


			BACT



Yes or No





			Selective Catalytic Reduction


			95%


			162 


			796.55


			Yes





			SCONOX


			>90%


			154


			Not available


			Technically infeasible





			Oxidation- Complexation and Absorption


			90%


			154


			Not calculated


			No





			Permanganate Solution Absorption


			90%


			154


			Not calculated


			No





			NOXSO


			90%


			154


			Not available


			Technically infeasible





			Absorption-Oxidation


			87%


			149


			Not calculated


			No





			Oxidation-Absorption with a Caustic Scrubber


			85%


			145


			Not calculated


			No





			Electron Beam Radiation


			80%


			137


			Not available


			Not commercially available





			Water Scrubber


			50%


			440


			Not calculated


			No





			Selective Noncatalytic Reduction


			45%


			86


			$752.09


			No





			Nonselective Catalytic Reduction


			40 – 70%


			68


			Not available


			Technically infeasible








Table 6



2.4.4 Steam Plant 



The steam plant consists of six oil-fired industrial boilers.  The boilers will provide high-pressure steam for the rest of the waste treatment plant.  Unabated NOX emissions from firing #6 fuel oil would be 497.16 tons per year.



Each of the boilers is rated at 50.2 MMBtu per hour heat input.  The boilers are complete horizontal-packaged fire tube boilers, and each are rated to provide 41,400 pounds per hour (lb/hr) of 135 pounds per square inch gage (psig) steam at approximately 360 °F for process operations



The individual boiler units provide the necessary turn-down flexibility for process operations, depending on the feedstock being treated, and the broad range of operational and facility requirements.  It is anticipated that not all boilers will be operating at the same time at full power, but they all must be available on a standby basis.  This project’s emissions are based on three steam boilers operating full time (8760 hours per year).  NOx emissions will be reduced by restricting the hours of operation of the remaining three steam boilers to 3,679 hours per year.  After the application of Low NOX burners, steam atomization and reduced hours of operation, the remaining NOX emissions are 84.3 tons per year.  



Table 7 below identifies the control technologies considered.  As you will see, low NOX burners, plus steam atomization, has been selected as BACT for this emission unit.



			Technology


			Removal Efficiency


			Tons NOX Removed per Year


			Cost Effectiveness in dollars per ton of NOX Removed


			BACT



Yes or No





			Catalectic Combustion


			>90%


			447


			N/A


			Not commercially available





			Selective Catalectic Reduction


			90%


			447


			$12,554


			No





			FGR plus Staged Combustion


			73-77%


			363-383


			N/A


			No





			Low NOX Burners, Flue Gas Recirculation plus Steam Atomization


			76%


			378.37


			$28.64


			Yes





			Low NOX Burners


			20-50%


			99-248


			N/A


			No





			Staged Combustion


			17-44%


			84-219


			N/A


			Technically infeasible





			Emulsified Fuel


			40%


			199


			N/A


			No





			Load Reduction


			31%


			154


			N/A


			No





			Low Excess Air


			<24%


			119


			N/A


			No





			Reduced Air Preheat


			0%


			0


			N/A


			No





			Burners Out of Service


			0%


			0


			N/A


			No








Table 7



2.4.4.1 Catalytic Combustion



Catalytic combustion is an innovative technology for potential use in reducing NOx emissions in fossil fuel-fired systems.  The technology was researched extensively in the 1980s, and tests were conducted with a number of fossil fuels, including coal gas, residual oil, natural gas, liquefied- petroleum gas, and fuel oil.  Development of the technology was driven by the attempt to control fuel combustion inside the channels of ceramic monolithic honeycombs coated with precious metal catalysts.  Oxidation reactions were initiated and supported by the catalysts at temperatures below those where thermal NOx are generated, that is, below adiabatic flame temperatures of 2300 (F (1260 (C).  This was accomplished by operating at fuel-lean, sub-stoichiometric air/fuel ratios.  Fuel oil-fired operations of catalysts for boiler applications were demonstrated at heat release rates up to 1 million Btu/hour, and NOx emissions in the 5 to 10 ppm range were achieved in short-term tests.  Technical problems were associated with loss of catalyst stability.  These problems were not resolved; preventing commercialization of the technology, although it was proven to work in short-term, pilot plant tests.  Research and development of this technology has not continued.



Catalytic Combustion is not commercially available and is therefore not consider further.



2.4.4.2 Selective Catalytic Reduction



SCR has been described in Section 2.4.1.1 above.  It will remove approximately 108 tons of NOX for a cost of $12,554 per ton removed.  This cost has been determined to be cost prohibitive.



2.4.4.3 Flue Gas Recirculation plus Staged Combustion



Flue Gas Recirculation (FGR) is routinely used with and without Low NOX burners (LNB’s) in the package boiler industry as NOX control technology.  Depending on the application and vendor design, the exhaust gas recirculation may be external, routing gases from ducts external to the boiler or inducing recirculation of flue gas internal to the boiler using the combustion air blower.  This effectively limits the formation of NOX by reducing the oxygen concentration and effectively lowering the flame temperature.



As in other combustion control techniques, FGR limits NOX at the source and is therefore a preferred method from a pollution prevention standpoint, as are LNB’s.  New boiler designs with integral FGR technology have the advantages of simplicity and reliability that have been proven in industrial service.



Flame impingement on boiler water tubes have reportedly caused reliability problems and have raised questions about the long-term performance of some flue gas recirculation systems.  Also, proper design is needed to ensure complete combustion of carbon monoxide to carbon dioxide and combustion flame stability, particularly for turndown or off-base load firing.



Staged combustion produces less thermal NOX because air is added incrementally to fuel to achieve low flame temperatures.


Air staging divides the combustion process into a primary zone with a deficiency of air and a second reburn zone run with excess air.  Fuel staging, or reburning, is an effective



method to reduce NOX emissions in the combustion chamber.  One part of the fuel is used to establish a fuel-rich zone after the main combustion zone.  In this substoichiometric zone, NOX can be reduced e.g. by hydrocarbon.  The delay in supplying the burnout air provides the residence time for NOX reduction.



Due to the staging effect of staged combustion air burners, flame lengths tend to be longer than those of conventional burners.  This may be of particular concern for packaged units because there is the possibility that flame impingement will occur on the furnace walls, resulting in tube failure and corrosion.  For these reasons, FGR and staged combustion were not evaluated further.



2.4.4.4 Low NOX Burners, Flue Gas Recirculation, plus Steam Atomization



LNB’s and steam atomization technologies designed to minimize NOx formation are readily available in plans for new oil-fired package boilers.  There are no significant environmental impacts associated with the use of this technology.  Since these are package boilers, there are no additional capital requirements.  Operating and maintenance costs are minimal, and no additional labor increments or fuel costs are expected.



LNB’s with steam atomization are proposed as the BACT for the distillate fuel oil-fired package boilers for the steam plant.  The NOX reduction potential is estimated to be greater than 70%.  Other combustion controls are not as good, not applicable, or not commercially available.  



2.4.4.5 Low NOX Burners



LNB’s are discussed above in Section 2.4.3.4.  Because the removal efficiency of LNB’s alone are not as great as other technologies discussed above, its use is not considered further.  



2.4.4.6 Staged Combustion



Staged combustion is discussed above in Section 2.4.3.3.  Because the removal efficiency of staged combustion alone is not as great as other technologies discussed above, its use is not considered further.  



2.4.4.7 Emulsified Fuel



The fuel alteration for reduced NOx generation includes use of oil/water emulsified fuel.  The EPA has conducted tests with commercially premixed No. 6 residual oil and water containing a petroleum-based emulsifying agent in a firetube boiler.  It was determined that a NOX reduction potential of approximately 40% was achieved.  This was attributed to improved atomization with a corresponding reduction of excess combustion air, with lower flame temperature contributing slightly to the reduction.  No results with distillate fuels were available.  Because the removal efficiency of emulsified fuel alone is not as great as other technologies discussed above, its use is not considered further.  



2.4.4.8 Load Reduction



Load reduction is accomplished by reducing air and fuel flow to all burners in service and is dependent on boiler design and excess air requirements.  It is normally associated with retrofit modification of existing boiler systems.  Because the removal efficiency of load reduction alone is not as great as other technologies discussed above, its use is not considered further



2.4.4.9 Low Excess Air



Operating at LEA involves reducing the amount of combustion air to the lowest possible level while maintaining efficient and environmentally compliant boiler operation.  NOX formation is inhibited because less oxygen is available in the combustion zone.  Because the removal efficiency of load excess air alone is not as great as other technologies discussed above, its use is not considered further



2.4.4.10 Reduced Air Preheat



Reduced air preheating entails bypassing of the combustion air preheater to reduce combustion air temperatures to ambient conditions in an attempt to minimize flame temperature and the associated formation of thermal NOX.  Because the removal efficiency of reduced air preheating alone is not as great as other technologies discussed above, its use is not considered further.



2.4.4.11 Burners-Out-of-Service



Burners-out-of-service involves withholding fuel flow to all or part of the top row of burners so that only air is allowed to pass through.  This method simulates air staging, or overfire air conditions, and limits NOx formation by limiting the amount of oxygen in the firing zone.  Because the removal efficiency of burners-out-of-service alone is not as great as other technologies discussed above, its use is not considered further



2.4.5 Emergency Generators



Three backup diesel generators are proposed for the Waste Treatment Plant.  One is a 3950 brake-horse power (bhp) (2500 kilowatt) and the other two generators are rated at 5530 bhp (3500 kilowatt).  Each generator will be tested every two (2) weeks for six (6) hours, and there may be as much as one additional 8-hour run per year in the event of the loss of site power to allow the facility to be safely shutdown.  The maximum potential operating period for each generator is, therefore, 164 hours of operation per year.



The applicant has proposed to reduce the hours of operation resulting in a maximum of 20.4 tons per year of NOX emitted.  



BACT for the emergency generators has been selected to be reduced operation combined with good combustion practices.



2.4.6 Diesel Fire Water Pump



The fire pump house will contain two pump houses.  Each will contain a diesel engine 300 bhp (747 kilowatt) and generator to drive an electronic fire pump package.  Under normal operation, the primary fire pump will be electric motor-driven.  Unabated emissions from this unit would require some sort of add on technology to reduce the NOX emissions.  The applicant has proposed to reduce the hours of operation (110 hours per year) resulting in a maximum of 0.8 tons per year of NOX emitted.  



BACT for the diesel fire pump has been determined to be reduced operation plus good combustion practices.



2.5 BACT FOR PARTICULATE MATTER FINER THAN 10 MICRONS IN DIAMETER



A BACT analysis for PM10 emissions was performed for the following emission units: 



· Pretreatment facilities 



· LAW vitrification facility



· HLW vitrification facility



· Steam plant 



· Emergency generators 



· Diesel fire water pumps



· Glass former facility



2.5.1 Pretreatment Facilities



Unabated emissions from the pretreatment facility are 4,060 tons per year.  The facility has a caustic scrubber that will remove 33% of the PM10 emissions and High Efficiency Particulate Air (HEPA) filtration.  Remaining PM10 emissions from the pretreatment facilities are approximately 2.03 tons per year. 


BACT for the pretreatment facilities has been determined to be a caustic scrubber and HEPA filtration.



2.5.2 LAW Vitrification Facility



Unabated emissions from the LAW vitrification facility would result in PM10 emissions of 4,060 tons per year.  Because the vitrification processes contributes the highest unabated air toxic and radionuclide particulate emission rates form this project, the selection of BACT is actually driven by the need for radioactive particulate control.  As you can see, HEPA filtration with greater than 99.95% removal efficiency is proposed to control PM10 emissions.  Remaining PM10 emissions from the LAW facilities are approximately 1.57 tons per year.


Table 8 below identifies the control technologies considered.  As you will see, HEPA filtration has been selected to meet BACT for this emission unit. 



			Technology


			Removal Efficiency


			Tons PM10 Removed per Year


			Cost Effectiveness in dollars per ton of PM10 Removed


			BACT



Yes or No





			HEPA


			99.95%


			4,058


			$300


			Yes





			DESP


			99.45%


			4,038


			N/A


			No





			WESP


			99.45%


			4,038


			N/A


			No





			High-Efficiency Porous Ceramic Filter


			99%


			4,019


			N/A


			No





			Hydrosonic Scrubber


			99%


			4,019


			N/A


			No





			High-Efficiency Mist Eliminator


			97 %


			3,938


			N/A


			No





			Deep Bed Glass Fiber Filter


			95.75 %


			3,887


			N/A


			No





			Multiple Cyclones (Multiclones)


			89.5 %


			3,634


			N/A


			No





			Reverse-Flow Cyclone Collector


			85 %


			3,451


			N/A


			No





			Spray-Chamber/Spray-Tower Wet Scrubber


			84.5 %


			3,431


			N/A


			No





			Ejector Venturi Scrubber 


			84.5 %


			3,431


			N/A


			No





			Submerged Bed Scrubber 


			80 %


			3,248


			N/A


			No





			Standard Mist Eliminators


			80 %


			3,248


			N/A


			No





			Prefilter (Roughing Filter)


			80 %


			3,248


			N/A


			No





			Packed-Bed/Packed-Tower Wet Scrubber


			72.5 %


			2,944


			N/A


			No





			Cyclonic Wet Scrubbers


			60 %


			2,436


			N/A


			No








Table 8



2.5.2.1 HEPA Filters



HEPA filters consist of fine fibers or a series of pleated or folded strips.  Materials vary, but generally these are made of synthetic fibrous materials.  The principle of this type of filtration is not to restrict the passage of particulates by the gap between fibers, but to alter the airflow streamlines.  The airflow will slip around the fiber, but any higher-density aerosols or particulate matter will not change direction as rapidly, and as a result of their inertia (velocity), will tend to impact the fiber.  Once attached, most particulates will not be re-entrained in the air stream.



HEPA filters are classified by their minimum collection efficiency.  Many international standards and classes currently exist for high efficiency filters.  In general, HEPA filters are defined as having an efficiency rating of 99.95% (based on in-place testing) for the removal of 0.3 μm diameter or larger particulates.



Some extended media filters are capable of much higher efficiencies.  Commercially available filters can control particulates with 0.01 μm diameter at efficiencies of 99.99+ % and particulates with 0.1 μm diameter at efficiencies of 99.9999+ %.  Several factors determine HEPA filter collection efficiency.  These include gas filtration velocity, particle characteristics, and filter media characteristics.  In general, the collection efficiency increases with increasing velocity and particle size.  In addition, the collection efficiency increases as the dust cake thickness and density increases on the filter.



2.5.2.2 Dry Electrostatic Precipitator



Electrostatic precipitators collect particles by ionization of the gas stream and collecting ionized particles on oppositely charged surfaces.  They include dry and wet process systems.  There are several differences, but the main difference is the method used to remove the particulate from the electrodes.  A dry electrostatic precipitator uses vibration (more commonly referred to as rapping) to dislodge the particulate before it falls into a hopper.  Because the removal efficiency of dry electrostatic precipitators is not as great as other technologies discussed above, its use is not considered further.



2.5.2.3 Wet Electrostatic Precipitator



Wet electrostatic precipitators are similar to dry, but they use a water spray to wash the particulate off the electrodes.  Wet electrostatic precipitators are extremely effective in removing acid mists and fine particulate.  Because the removal efficiency of wet electrostatic precipitators isnot as great as other technologies discussed above, its use is not considered further.



2.5.2.4 High-Efficiency Porous Ceramic Filter


The removal efficiency of high-efficiency porous ceramic filter is not as great as other technologies discussed above, its use is not considered further.



2.5.2.5 Hydrosonic Scrubber


The removal efficiency of hydrosonic-scrubber is not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.6 High-Efficiency Mist Eliminator


The removal efficiency of high-efficiency mist eliminators are not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.7 Deep Bed Glass Fiber Filter


The removal efficiency of deep bed glass fiber filters are not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.8 Multiple Cyclones (Multiclones)


The removal efficiency of multiple cyclones is not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.9 Reverse-Flow Cyclone Collector



The removal efficiency of reverse-flow cyclone collectors are not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.10 Spray-Chamber/Spray-Tower Wet Scrubber



The removal efficiency of spray-chamber/spray-tower wet scrubbers ia not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.11 Ejector Venturi Scrubber



The removal efficiency of ejector venturi scrubbers are not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.12 Submerged Bed Scrubber



The removal efficiency of submerged bed scrubbers are not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.13 Standard Mist Eliminators



The removal efficiency of standard mist eliminators are not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.14 Prefilter (Roughing Filter)



The removal efficiency of prefilters is not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.15 Packed-Bed/Packed-Tower Wet Scrubber



The removal efficiency of packed-bed/pact-tower scrubbers is not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.2.16 Cyclonic Wet Scrubbers



The removal efficiency of cyclonic wet scrubbers is not as great as other technologies discussed above, therefore, its use is not considered further.



2.5.3 HLW Vitrification facility



Unabated emissions from the HLW vitrification facility would result in PM10 emissions of 2,360 tons per year.  Because the vitrification processes contributes the highest unabated air toxic and radionuclide particulate emission rates form this project, the selection of BACT is actually driven by the need for radioactive particulate control.  As you can see, High Energy Particulate Air (HEPA) filtration with a 99.95% removal efficiency are proposed to control PM10 emissions.  Remaining PM10 emissions will be 1.18 tons per year.



The same technologies identified for the LAW vitrification are applicable for the HLW vitrification facility.  The only differences are the costs.  A HEPA unit will remove approximately 2,359 tons per year of PM10.  The cost effectiveness for the HEPA unit is $300 per ton of PM10 removed.  Since the technologies are the same as those presented for the LAW vitrification facility, they will not be reproduced.



Table 9 below identifies the control technologies considered.  As you will see, HEPA filtration has been selected to meet BACT for this emission unit. 



			Technology


			Removal Efficiency


			Tons PM10 Removed per Year


			Cost Effectiveness in dollars per ton of PM10 Removed


			BACT



Yes or No





			HEPA


			99.95%


			2,359


			300


			Yes





			ESP


			99.45%


			2,347


			N/A


			No





			WESP


			99.45%


			2,347


			N/A


			No





			High-Efficiency Porous Ceramic Filter


			99%


			2,336


			N/A


			No





			Hydrosonic Scrubber


			99%


			2,336


			N/A


			No





			High-Efficiency Mist Eliminator


			97 %


			2,289


			N/A


			No





			Deep Bed Glass Fiber Filter


			95.75 %


			2,260


			N/A


			No





			Multiple Cyclones (Multiclones)


			89.5 %


			2,112


			N/A


			No





			Reverse-Flow Cyclone Collector


			85 %


			2,006


			N/A


			No





			Spray-Chamber/Spray-Tower Wet Scrubber


			84.5 %


			1,994


			N/A


			No





			Ejector Venturi Scrubber 


			84.5 %


			1,994


			N/A


			No





			Submerged Bed Scrubber 


			80 %


			1,888


			N/A


			No





			Standard Mist Eliminators


			80 %


			1,888


			N/A


			No





			Prefilter (Roughing Filter)


			80 %


			1,000


			N/A


			No





			Packed-Bed/Packed-Tower Wet Scrubber


			72.5 %


			1,711


			N/A


			No





			Cyclonic Wet Scrubbers


			60 %


			1,416


			N/A


			No








Table 9



2.5.4 Steam plant



Unabated PM10 emissions from the six steam boilers would result in 90.39 tons per year if  #6 fuel oil were burned.  This project’s emissions are based on three steam boilers operating full time (8760 hours per year).  PM10 emissions will be reduced by restricting the hours of operation of the remaining three steam boilers to 3,679 hours per year.  Natural gas is not available in this area.  After using ultra-low sulfur fuel (<0.003% by wt.) and reducing the hours of operation, the remaining PM10 emissions from the steam plant are 18.7 tons per year.



For the emissions of PM10 from the steam boiler plant, the best available control technology has been selected. 



Table 10 below identifies the control technologies considered.  As you will see, good combustion practices and reduced operation with an emission limit of 0.020 lb/MMBtu has been selected as BACT for this emission unit.



			Technology


			Removal Efficiency


			Tons PM10 Removed per Year


			Cost Effectiveness in dollars per ton of PM10 Removed


			BACT



Yes or No





			Fabric Filters


			99.9%


			89


			$38,096


			No





			Electrostatic Precipitators


			99.5%


			89


			$17,000-$170,000


			No





			Wet Scrubbers


			90%


			81


			$9,000-$241,000


			No





			Multiple Cyclones


			90%


			81


			$4,900- $50,000


			No





			Venturi Scrubbers


			60


			54


			$26,000 – $690,000


			No





			Good Combustion Practices, Ultra-Low Sulfur Fuel, plus Reduced Operation


			---


			---


			---






			Yes








Table 10



2.5.4.1 Fabric Filters



Fabric filters include baghouse systems to capture particulate matter by a number of physical mechanisms, followed by collection and removal of particles, utilizing a broad variety of designs tailored to the characteristics of the gas stream to be treated.  Other fabric filtration devices are also available, including HEPA filter systems and other configurations.  The cost of installing fabric filters is approximately $38,096 per ton of PM10 removed.  This technology has been determined to be cost prohibitive.



2.5.4.2 Electrostatic Precipitators



Electrostatic precipitators collect particles by ionization of the gas stream and collecting ionized particles on oppositely charged surfaces.  They include dry and wet process systems.  The cost of installing electrostatic precipitators is approximately $17,000 to $170,000 per ton of PM10 removed.  This technology has been determined to be cost prohibitive.



2.5.4.3 Wet Scrubbers



Wet scrubbers rely on direct and irreversible contact of a liquid (usually water) with particulate matter.  Then the particulate matter can be separated from the gas stream with the condensed liquid.  The cost of installing wet scrubbers is approximately $9,000 to $241,000 per ton of PM10 removed.  This technology has been determined to be cost prohibitive.



2.5.4.4 Multiple Cyclones



Cyclones use centrifugal force to separate particulate from gas streams.  They belong to the broader family of mechanical collectors, which use a variety of mechanical forces to collect particulate.  A multiple cyclone is an array of a large number of small (several-inch diameter) cyclones in parallel.  Multiple cyclones have overall mass removal efficiencies of 70% to 90%.  The applicant has calculated that with a removal efficiency of 90%, the cost of removing a ton of particulate will be $4,900.  However, the applicant has not found any application of multiple cyclones for boilers of this size.  Due to the lack of off-the-shelf availability, the cost of redesigning the equipment, and the particle size of the particulate generated in a boiler burning #2 fuel oil, the cost is expected to be much higher. This technology has been determined to be cost prohibitive.



2.5.4.5 Venturi Scrubbers



Venturi scrubbers, which are commonly used for particulate collection, the scrubbing liquid and flue gases accelerate through a converging section of duct into a narrow throat and then pass through the throat into a diverging section.  In the throat, very high gas velocity shears the scrubbing liquid into a cloud of very fine droplets that collect particles.  The cost of installing venturi scrubbers is approximately $26,000 to $690,000 per ton of PM10 removed.  This technology has been determined to be cost prohibitive.



2.5.4.6 Good Combustion Practices, Ultra-Low Sulfur Fuel, plus Reduced Operation


The applicant has proposed, and Ecology agrees, that BACT for the control of PM10 emissions from the steam boilers is good combustion practices, ultra-low sulfur fuel (<0.05% sulfur) and reduced hours of operation.



2.5.5 Emergency Generators



Emissions from the emergency generators would result in PM10 emissions of 0.7 tons per year.  The three diesel generators are rated at 3950 bhp (2500 KW).  Each generator will be tested every two (2) weeks for six (6) hours, and there may be as much as one additional 8-hour run per year in the event of the loss of site power to allow the facility to be safely shutdown.  The maximum potential operating period for each generator is therefore 164 hours of operation per year.  Reduced hours of operation has been selected as BACT for controlling emissions of PM10 from this unit.



2.5.6 Diesel Fire Water Pumps



Emissions from the diesel fire water pumps would result in PM10 emissions of 0.01 tons per year.  The two diesel fire water pumps are rated at 300 bhp (474 KW).  Each engine is expected to operate approximately 110 hours per year.  Reduced hours of operation and good combustion practices has been selected as BACT for controlling emissions of PM10 from this unit.



Table 11 below identifies the control technologies considered and ranks them by order of effectiveness.  As you can see, good combustion practices and limiting the hours of operation have been selected as BACT from the diesel fire water pumps.



			Technology


			Removal Efficency


			Tons of PM10 Removed per year


			Cost Effectiveness in dollars per ton of PM10 Removed


			BACT



Yes or No





			Diesel Particulate Filters


			85%


			0.017


			> 100,000


			No





			Diesel Oxidation Catalyst


			20%


			0.04


			>50,000


			No





			NOX TECH Emission Control System


			70%


			0.014


			>> 100,000


			No





			Lower Polluting Options (biodiesel)


			8%


			0.0005


			Not calculated


			No





			Good Combustion Practices


			Baseline


			 N/A


			N/A






			Yes








Table 11



2.5.6.1 Diesel Particulate Filters



Diesel particulate filters are used to reduce particulate matter, carbon monoxide, and hydrocarbon emissions from diesel exhaust through filtration and catalytic oxidation.  There are two types of filters:  passive and active.  Most passive diesel particulate filters consist of ceramic wall-flow monoliths, which physically capture diesel particulate matter.  The active filters are similar to the passive filters except the regeneration process uses an external heat source instead of the exhaust gasses to regenerate.  Typically, diesel particulate filters remove up to 90% of diesel particulate and totally eliminate the black smoke.  There is a slight reduction in power and if the exhaust temperature is too low, there may be filter clogging.  



Hanford has estimated that the cost of installing diesel particulate filters is in excess of $100,000 per ton of particulate removed.  Due to the excessive cost of removing PM10, this technology was not considered further.



2.5.6.2 Diesel Oxidation Catalyst



Diesel oxidation catalysts use a catalyst to reduce carbon monoxide, hydrocarbons, and diesel particulate matter emissions from diesel exhaust.  Through catalytic oxidation, approximately 20% of the pollutants are converted into carbon dioxide and water.  One disadvantage is that this process may form sulfates at high temperatures.



Hanford has estimated that the cost of installing diesel oxidation catalysts is in excess of $500,000 per ton of particulate removed.  Due to the excessive cost of removing PM10, this technology was not considered further.



2.5.6.3 NOX TECH



The NOX TECH system is a muffler-sized reactor that reduces carbon monoxide, hydrocarbons, and particulate through non-catalytic oxidation, similar to an afterburner.  The engine exhaust is heated between 1400 0F and 155 0F in the reactor by introducing fuel to the exhaust stream.  However, there would be little particulate removed from the diesel fire pumps due to the low levels particulate emitted from these engines and the reduced hours of operation.  Hanford did not estimate the cost of removing PM10 from the diesel fire pumps, but estimated that up to 70% of the particulate emissions could be eliminated by installing this technology.  This technology was not considered further due to cost.



2.5.6.4 Lower Polluting Options



Two lower polluting options were considered:  ultra-low sulfur diesel and biodiesel.  Ultra-low diesel is a new fuel that will be available prior to the operation of the waste treatment plant.  As such, Hanford has agreed to use ultra-low sulfur diesel with less than 0.003% sulfur by wt.



Biodiesel is a clean-burning fuel that is used in diesel engines.  It is derived from animal fats or vegetable oils.  Biodiesel has no sulfur or aromatic compounds and has emissions lower than diesel fuel.  It is usually blended with petroleum diesel and can be used in unmodified diesel engines.  A 20% biodiesel blend could reduce emissions by up to 8 percent.  However, this is a relatively new fuel and its distribution at remote locations, such as Hanford, have difficulty getting enough fuel.  Due to its limited availability and cost, this technology was not considered further.



2.5.6.5 Good Combustion Practices



Good combustion practices are the practices of operating the machinery in accordance with the manufacturer’s recommendations.  This technology was selected as BACT for this emission unit.



2.5.7 Glass Former Facility



Unabated PM10 emissions from the glass former facility are 50 tons per year.  The glass former facility consists of storage and blending soils for the storage of sodium carbonate.  Sodium carbonate is a key component of the glass blend used in vitrification.  The applicant has proposed to install a baghouse for collecting the particulate mater.  Remaining PM10 emissions will be 0.05 tons per year.



2.6 Summary of BACT



The United States Department of Energy has proposed the following BACT for the control of NOX and PM10 emissions as shown in Table 11:



			Emission Unit


			Proposed BACT


			Emission Limit





			Pretreatment Facilities


			NOX   Caustic Scrubber


			No limit in permit.  Emissions less than 1 ton per year





			


			PM10  HEPA filtration.


			  0.02 g/dscf , 0.456 lb/hr 





			LAW Vitrification Facility


			NOX  Selective catalytic reduction


			   477 ppmdv, 
200.1 lb/day 





			


			PM10  HEPA filtration


			0.36 lb/hr





			HLW Vitrification Facility


			NOX Selective catalytic reduction


			352 ppmdv, 46.6 pounds per day





			


			PM10  HEPA filtration


			0.27 lb/hr





			Steam Plant 


			NOX Low NOX burners plus steam atomization  


			0.09 lb/MMBtu, 4.52 lb/hr





			


			PM10  Good combustion practices plus reduced hours of operation


			0.02 lb/MMBtu, 
1.00 lb/hr





			Emergency Generators


			NOX Type I Generators



Good combustion practices plus reduced hours of operation 






			111.8 lb/day, 943 ppmdv,





			


			NOX Type II Generators



Good combustion practices plus reduced hours of operation 






			574.5  lb/day, 1,240 ppmdv,





			


			PM10  Good combustion practices plus reduced hours of operation


			No limit in permit.  Emissions less than 1 ton per year





			Diesel Fire Water Pumps


			NOX Good combustion practices plus reduced hours of operation


			  No limit in permit.  Emissions less than 1 ton per year





			


			PM10  Good combustion practices and reduced hours of operation


			No limit in permit.  Emissions less than 1 ton per year





			Glass Former Facility


			99.9% effective baghouse


			No limit in permit.  Emissions less than 1 ton per year








Table 11



The Washington State Department of Ecology has evaluated the environmental, energy, and economic impacts of the technologies proposed by the applicant, compared the proposed BACT to the entries found in the RBLC search (see Section 2.3 above) and has found them to be acceptable.  The Washington State Department of Ecology concurs with the proposed BACT.    



3.0
AMBIENT AIR QUALITY ANALYSIS


3.1
REGULATED POLLUTANTS  



PSD rules require an assessment of ambient air quality impacts from any facility emitting pollutants in significant quantities.  Limiting increases in ambient concentrations to the maximum allowable increments prevents significant deterioration of air quality.  The maximum annual average offsite impact from NO2 and PM10 are less than 1 micro gram per cubic meter (µg/m3).  Therefore, there are no pollutants causing any significant ambient air quality impacts.



3.2
TOXIC AIR POLLUTANTS



PSD rules require the applicant to consider emissions of toxic air pollutants during the course of BACT analysis.  One reason for this requirement is to ensure that the source does not employ an emission control technique that controls the main pollutant of concern, but emits a new toxic air pollutant in serious quantities.  The Department of Ecology’s regulations (Chapter 173-460 WAC) require an analysis of toxic air pollutant (TAP) emissions.  



All new source review requirements pursuant to WAC 173-400-110 and Chapter 173-460 WAC, were adequately addressed by the Department of Ecology’s Nuclear Waste Program in parallel to this PSD review.  This review also fulfills the PSD review requirement.  This project contains no toxic air pollutants that exceed screening values, and no additional review is required.  In conclusion, no adverse health impacts are expected to occur due to the increase in toxic pollutants emitted from the Waste Treatment Plant project. 



4.
AIR QUALITY RELATED VALUES



4.1 Impacts on visibility



No visibility analysis was performed for this project because the predicted offsite ambient concentrations for NOX are below EPA modeling significance levels and the land managers (United States Forest Service and the National Park Service) chose not to comment of this project.  It is expected that the proposed facility will not have a visibility impact on any Class I Area.   The Class I areas are listed in Table 12



			Class I Area


			Distance


			Direction





			Alpine Lakes Wilderness Area


			85 mi. (137 km)


			Northwest





			Goat Rocks Wilderness Area


			88 mi (142 km)


			West





			Mt. Adams Wilderness Area


			95 mi (153 km)


			West-southwest





			Mt. Rainier National Park


			95 mi (153 km)


			West-northwest





			Eagle Cap Wilderness Area


			115 mi (185 km)


			Southeast








Table 12



4.2 OTHER AIR QUALITY RELATED ISSUES



The maximum Class II predicted NOX concentration is 0.61 µg/m3 and is well below the Class II modeling significance level of 1.0 µg/m3 and the Class II increment level of 2.5 µg/m3.  At the point of maximum increment consumption (10 km to the east of the facility), there is 24.85 (g/m3 of increment remaining.  A comparison of the projects maximum predicted NOX concentrations at Class I Areas is shown in Table 13 below. 



			Class I Area


			Class I PSD Increment



(µg/m3)


			Monitoring De minimis Level



(µg/m3)


			Concentration Annual Average (µg/m3





			Alpine Lakes Wilderness 


			2.5


			14


			0.00250





			Goat Rocks Wilderness 


			2.5


			14


			0.00194





			Mt. Adams Wilderness 


			2.5


			14


			0.00175





			Mt. Rainier National Park


			2.5


			14


			0.00316





			Eagle Cap Wilderness 


			2.5


			14


			0.00505








Table 13



The maximum Class II predicted PM10 concentration is 0.11 µg/m3 annual average and 1.93 µg/m3 24-hour average, are well below the Class II modeling significance level of 1 µg/m3 and 5 µg/m3 respectfully.  At the point of maximum increment consumption (10 km to the east of the facility), there is 6.07 (g/m3 (24-hour) and 3.29 (g/m3 (annual) of increment remaining.  A comparison of the projects maximum predicted PM10 concentrations at Class I Areas is shown in Table 14 below. 



			Class I Area


			Class I PSD Increment



Annual Average



(µg/m3)


			Class I PSD Increment



24-hour



Maximum



(µg/m3)


			Concentration Annual Average (µg/m3)


			Concentration 24-hour Average (µg/m3)





			Alpine Lakes Wilderness 


			4


			8


			0.00041


			0.049





			Goat Rocks Wilderness 


			4


			8


			0.00030


			0.053





			Mt. Adams Wilderness 


			4


			8


			0.00027


			0.046





			Mt. Rainier National Park


			4


			8


			0.00047


			0.046





			Eagle Cap Wilderness 


			4


			8


			0.00080


			0.058








Table 14



4.3
CONSTRUCTION AND GROWTH IMPACTS 



The proposed project at the Waste Treatment Plant may cause a temporary increase in emissions related to the actual construction project.  The internal combustion engines on the construction vehicles and equipment may emit small amounts of PM, CO, SO2, NOX, and VOC.  Fugitive PM emissions may also result from demolition, construction-related traffic, and other construction-related activities.  The United States Department of Energy will minimize fugitive PM emissions that extend beyond plant boundaries through appropriate fugitive dust control techniques.



The proposed project is not expected to lead to a permanent significant increase in the number of employees at the Hanford Facility.  Therefore, no increase in emissions from residential growth or in commuting-related mobile source emissions will be directly related to the proposed projects.  In addition, the proposed projects are not expected to lead to industrial growth in the area that would subsequently cause an increase in emissions of air contaminants.



Therefore, the proposed project is not expected to cause adverse construction and growth-related impacts.



4.4
IMPACTS ON SOILS AND VEGETATION



The analysis of air pollution impact on soils and vegetation are based in part on an inventory of the soils and vegetation types found in the impact area.  This inventory includes all vegetation of any commercial or recreational significance.  The land surrounding the facility is under the control of the United States Department of Energy.  No sensitive aspects of the soil and vegetation in this area have been identified.  For these and most types of soil and vegetation, ambient concentrations of criteria pollutants, below secondary NAAQS, will not result in harmful effects.  As such, the secondary NAAQS, which establish the ambient concentration levels below which no harmful effects to either soil or vegetation can be expected, are typically used as an indicator of potentially adverse impacts.  The immediate area surrounding the facility is presently in attainment or unclassifiable for all regulated pollutants.  The air quality analysis, conducted as part of this permit action, demonstrates that the facility does not cause or contribute to any violation of the NAAQS.  As such, this project should produce negligible impacts on soils and vegetation.



5.
CONCLUSION



The project will have no significant adverse impact on air quality.  The Washington State Department of Ecology finds that the applicant, the United States Department of Energy has satisfied all requirements for PSD permit approval.



For additional information please contact:



Mr. Richard B. Hibbard



Washington State Department of Ecology



P.O. Box 47600



Olympia, Washington 98504-7600



rhib461@ecy.wa.gov



(360) 407-6896
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WASHINGTON STATE DEPARTMENT OF ECOLOGY




POST OFFICE BOX 47600




OLYMPIA, WASHINGTON 98504-7600



(Rll 5/20/02, 5/28/02)



IN THE MATTER OF:



]










]
NO. PSD-02-01 AMENDMENT 1



United States Department of Energy

]



Waste Treatment Plant



]



3000 George Washington Way


]
FINAL APPROVAL



Richland, WA  99352



]
OF PSD APPLICATION



Pursuant to the United States Environmental Protection Agency (EPA) regulations for the Prevention of Significant Deterioration (PSD) set forth in Title 40, Code of Federal Regulations, Part 52 and regulations set forth in the Washington Administrative Code 173-400-141 and based upon the complete Notice of Construction Application (NOC) submitted by The United States Department of Energy on submitted on July 1, 2003, and the technical analysis performed by the Department of Ecology (the department), now finds the following:



FINDINGS: 



1. The United States Department of Energy proposes to modify their existing facility (Hanford) located in Richland, Washington.



2. PSD-02-01 was originally issued on July 2, 2002.  That permit authorized the construction and operation of a pretreatment plant, a Low Activity Waste (LAW) vitrification plant, a High Activity Waste (HLW) vitrification plant, five steam generating boilers, four hot water boilers, a diesel fire pump, and six emergency diesel generators.


3. Today’s project consists of reducing the number of LAW melters from three to two; an increase in the number of HLW melters from one to two; a change in the size and number of steam generating boilers from nine to six, a change in the size and number of emergency generators from six to three; and a change in the size and number of diesel firewater pumps from one to two.



4. This project is subject to New Source Performance Standards (NSPS):  40 CFR 60 Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units).



5. Hanford is an existing major stationary source that emits more than 250 tons of a regulated pollutant per year.



6. This project qualifies as a major modification because nitrogen oxides (NOX) have “significant” emission increases that are greater than 40 tons per year.



7. This project qualifies as a major modification because particulate matter finer than 10 microns in diameter (PM10) have “significant” emission increases that are greater than 15 tons per year.



8. The emissions of all other air pollutants from the proposed modification are subject to review under Chapters 173-400 and 460 WAC by the Washington State Department of Ecology Nuclear Waste Program.



9. The United States Department of Energy has elected to take a federally enforceable limit on the number of hours three of the six steam generating boilers, the two diesel fire pumps, the Type I emergency diesel generator, and two Type II emergency diesel generators will operate each year.



10. The project will result in a potential to emit up to 150.7 tons of NOX per year.


11. The project will result in a potential to emit up to 24.2 tons of PM10 per year.


12. A caustic scrubber has been determined to be Best Available Control Technology (BACT) for the control of NOX emissions from the pretreatment facilities.



13. High Efficiency Particulate Air (HEPA) filtration has been determined to be BACT for the control of PM10 emissions from the pretreatment facilities.



14. Selective Catalytic Reduction (SCR) has been determined to be BACT for the control of NOX emissions from the LAW vitrification plant. 



15. HEPA filtration has been determined to be BACT for the control of PM10 emissions from the LAW vitrification plant.



16. SCR has been determined to be BACT for the control of NOX emissions from the HLW vitrification plant. 



17. HEPA filtration has been determined to be BACT for the control of PM10 emissions from the HLW vitrification plant.



18. Low NOX burners, plus steam atomization, has been determined to be BACT for the control of NOX emissions from the steam plant. 



19. Good combustion practices, plus reduced operation, has been determined to be BACT for the control of PM10 emissions from the steam plant.



20. Good combustion practices, plus reduced operation, has been determined to be BACT for the control of NOX emissions from the Type I and Type II emergency diesel generators. 



21. Good combustion practices, plus reduced operation, has been determined to be BACT for the control of PM10 emissions from the Type I and Type II emergency diesel generators.



22. Good combustion practices, plus reduced operation, has been determined to be BACT for the control of NOX emissions from the diesel fire pump. 



23. Good combustion practices, plus reduced operation, has been determined to be BACT for the control of PM10 emissions from the diesel fire pump.



24. A 99.9% effective baghouse has been determined to be BACT for the control of PM10 emissions from the glass former facility.



25. The project is located in an area that has been designated Class II for the purposes of PSD evaluation.  The nearest Class I Areas are identified in Table 1 below:



			Class I Area






			Distance









			Alpine Lakes Wilderness Area


			85 mi. (137 km)





			Goat Rocks Wilderness Area


			88 mi (142 km)





			Mt. Adams Wilderness Area


			95 mi (153 km)





			Mt. Rainier National Park


			95 mi (153 km)





			Eagle Cap Wilderness Area


			115 mi (185 km)








Table 1



26. The project is located in an area that is currently designated in attainment for all national air quality standards and all state air quality standards.  



27. The ambient impacts of the proposed increase in emissions were determined with the EPA's Industrial Source Complex Short-Term Model Version 3 (ISCST3).  



28. Table 2 below identifies the Class I, NOX modeling results as compared to the Modeled Significance Level (MSL).  The units are in micrograms per cubic meter ((g/m3).


			Averaging Period


			Alpine Lakes Wilderness Area


			Goat Rocks Wilderness Area


			Mt. Adams Wilderness Area


			Mt. Rainier National Park


			Eagle Cap Wilderness Area


			Maximum modeled concentration



at 50 km from facility


			MSL









			Annual


			0.00250


			0.00194


			0.00175


			0.00316


			0.00505


			0.15


			1








Table 2



29. Table 3 below identifies the Class I, PM10 modeling results as compared to the Modeled Significance Level (MSL).  The units are in micrograms per cubic meter ((g/m3).


			Averaging Period


			Alpine Lakes Wilderness Area


			Goat Rocks Wilderness Area


			Mt. Adams Wilderness Area


			Mt. Rainier National Park


			Eagle Cap Wilderness Area


			Maximum modeled concentration



 at 50 km from facility ration


			MSL









			24-hour


			0.049


			0.053


			0.046


			0.046


			0.058


			0.299


			5





			Annual


			0.00041


			0.00030


			0.00027


			0.00047


			0.00080


			0.025


			1








Table 3



30. NOX emissions from this project are below the Class I modeling significance levels; therefore, an increment analysis was not performed. 



31. PM10 emissions from this project are below the Class I Area modeling significance levels; therefore, an increment analysis was not performed.



32. The project will have no significant impact on ambient air quality.



33. The project will not have a noticeable effect on industrial, commercial, or residential growth in the Richland area.



34. Visibility, deposition, and other air quality related values are not expected to be significantly impaired at the Alpine Lakes Wilderness Area, Goat Rocks Wilderness Area, Mt. Adams Wilderness Area, Mt. Rainier National Park, or the Eagle Cap Wilderness Area.



35. At the point of maximum NOx increment consumption due to this project, there is 6.07 (g/m3 (24-hour) and 3.29 (g/m3 (annual) remaining.


36. The department finds that all requirements for PSD have been satisfied.  Approval of the PSD application is granted subject to the following conditions.



APPROVAL CONDITIONS:


1. This permit supersedes PSD-02-01 issued on July 2, 2002.



2. Each steam generating boiler, diesel fire pump, and backup emergency generator shall be fired by ultra-low sulfur diesel fuel, with a maximum sulfur content of 0.003% by wt.



2.1
Compliance shall be determined by keeping records of fuel purchased.



2.2 Compliance shall be monitored by including a written statement in each semiannual report of the type of fuel purchased.



3. Emissions of PM or PM10 from the pretreatment plant shall not exceed 0.02 g/dscf when averaged over 24 consecutive hours or 0.456 lb/hr averaged over 24 consecutive hours.



3.1
Compliance shall be determined by testing for PM10 only using 40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half.



3.2
Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, the pretreatment plant shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 3.1 above.  


3.3
Compliance shall be monitored by submitting calculations based upon source testing results and hours of operation.  This unit shall be source tested once every five (5) years in accordance with Approval Condition 3.1 above.



4. Emissions of NOX from each LAW vitrification plant shall not exceed 477 parts per million dry by volume (ppmdv) at 21% oxygen (O2) averaged over 24 consecutive hours or 200.1 pounds per day averaged over 30 consecutive days.  



4.1
Compliance shall be determined by 40 CFR 60 Appendix A, Method 7E.  



4.2
Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, the LAW vitrification plant shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 4.1 above.  



4.3
Compliance shall be monitored by a Continuous Emission Monitor (CEM) for NOX and a flow meter.  The CEM’s must meet Performance Specifications 2 and 6 of 40 C.F.R. Part 60, Appendix B and quality control/quality assurance requirements of 40 C.F.R. Part 60, Appendix F.



5. Emissions of PM or PM10 from each LAW vitrification plant shall not exceed 0.36 pounds per hour at 21% O2, when averaged over 24 consecutive hours.  



5.1
Compliance shall be determined by testing for PM10 only using 40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half.  



5.2
Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, the LAW vitrification plant shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 5.1 above.  



5.3
Compliance shall be monitored by submitting calculations based upon source testing results and hours of operation.  This unit shall be source tested once every five (5) years in accordance with Approval Condition 5.1 above.



6. Emissions of NOX from each HLW vitrification plant shall not exceed 352 ppmdv at 21% O2 over a 24-hour averaging period or 23.3 pounds per day when averaged over 30 consecutive days.  



6.1
Compliance shall be determined by 40 CFR 60 Appendix A, Method 7E.  



6.2
Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, the HLW vitrification plant shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 6.1 above.  



6.3
Compliance shall be monitored by a Continuous Emission Monitor (CEM) for NOX and a flow meter.  The CEM’s must meet Performance Specifications 2 and 6 of 40 C.F.R. Part 60, Appendix B and quality control/quality assurance requirements of 40 C.F.R. Part 60, Appendix F.



7. Emissions of PM or PM10 from each HLW vitrification plant shall not exceed 0.135 pounds per hour at 21% O2, when averaged over 24-consecutive hours.  



7.1
Compliance shall be determined by testing for PM10 only using 40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half.  



7.2
Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, the HLW vitrification plant shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 7.1 above.  



7.3
Compliance shall be monitored by submitting calculations based upon source testing results and hours of operation.  This unit shall be source tested once every five (5) years in accordance with Approval Condition 7.1 above.



8. The operation of steam generating boilers 1, 2, and 3 do not have limits on their hours of operation.  The operation of steam generating boilers 4, 5, and 6 shall not exceed 3,679 hours per year (each) when averaged over 12 consecutive months, calculated once per month.  



8.1 Compliance shall be determined by installing and operating a non-resetable totalizer on each boiler.



8.2 Compliance shall be monitored by including a written statement in each semiannual report of the hours boilers 4, 5, and 6 operated that month and the summation over the previous 12 months.



9. Emissions of NOX from each steam boiler shall not exceed 0.09 lb/MMBtu at 3% O2, or 4.52 lb/hr averaged over 24 consecutive hours.  



9.1 Compliance shall be determined by 40 CFR 60 Appendix A, Method 7E.



9.2 Within 60 days of achieving hot commissioning, but no later than 180 days from initial


startup, each steam boiler shall be performance tested in accordance with 40 CFR 60.8 


and Approval Condition 9.1 above.  



9.3 Compliance shall be monitored by submitting calculations based upon source testing 


      results and hours of operation.  These units shall be source tested in accordance with



      Approval Condition 9.1 every five years.



10. Emissions of PM or PM10 from each steam boiler shall not exceed 0.02 lb/MMBtu or 1.0 lb/hr averaged over a 24 consecutive hours.  



10.1 Compliance shall be determined by testing for PM10 only using 40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half.  



10.2 Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, each steam boiler shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 10.1 above.  



10.3 Compliance shall be monitored by submitting calculations based upon source testing results and hours of operation.  These units shall be source tested once every five (5) years in accordance with Approval Condition 10.1 above.



11. The operation of the Type I emergency generator shall not exceed 164 hours per year when averaged over 12 consecutive months, calculated once per month.  



11.1 Compliance shall be determined by installing and operating a non-resetable totalizer on each generator.



11.2 Compliance shall be monitored by including a written statement in each semiannual report of the hours the emergency generators operated in each of the six (6) months covered by the report and the summation of hours operated over the previous 12 months.



12. Emissions of  NOX from the Type I emergency generator shall not exceed 943 ppmdv or 391.1 pounds per day, at 3% O2, when averaged over 24 consecutive hours.



12.1 Compliance shall be determined by 40 CFR 60 Appendix A, Method 7E.



12.2 Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, each emergency generator shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 12.1 above.  



12.3 Compliance shall be monitored by submitting calculations based upon source testing results and hours of operation.  This unit shall be source tested in accordance with Approval Condition 12.1 once every five years.



13. The operation of the Type II emergency generators shall not exceed 164 hours per year (each) when averaged over 12 consecutive months, calculated once per month.  



13.1 Compliance shall be determined by installing and operating a non-resetable totalizer on each generator.



13.2 Compliance shall be monitored by including a written statement in each semiannual report of the hours the emergency generators operated in each of the six (6) months covered by the report and the summation of hours operated over the previous 12 months.



14. Emissions of  NOX from the Type II emergency generators shall not exceed 1,240 ppmdv or 547.5 pounds per day (each), at 3% O2, when averaged over 24 consecutive hours.



14.1 Compliance shall be determined by 40 CFR 60 Appendix A, Method 7E.



14.2 Within 60 days of achieving hot commissioning, but no later than 180 days from initial startup, each emergency generator shall be performance tested in accordance with 40 CFR 60.8 and Approval Condition 14.1 above.  



14.3 Compliance shall be monitored by submitting calculations based upon source testing results and hours of operation.  These units shall be source tested in accordance with Approval Condition 14.1 once every five years.



15. The operation of each diesel fire pump shall not exceed 110 hours per year averaged over 
12 consecutive months, calculated once per month.  



15.1 Compliance shall be determined by installing and operating a non-resetable totalizer on each diesel fire pump.



15.2
Compliance shall be monitored by including a written statement in each semiannual report of the hours the diesel fire pumps operated in each of the six (6) months covered by the report and the summation of hours operated over the previous 12 months.



16. The NOX emission concentrations (ppm) do not apply during startup and shutdown.  Startup for all emission units will be defined in the operation and maintenance manual (O&M) discussed in Condition 18 below.


17. The United States Department of Energy shall report the following monitoring data to the Department of Ecology’s Nuclear Waste Program.  



17.1 Submit the performance test data from the initial performance test and the performance evaluation of the CEM’s using the applicable performance specifications in 40 C.F.R. Appendix B.



17.2 Submit copies of each source test performed on emission units regulated by this order.



17.3 Submit a report semiannually, or on another approved reporting schedule, and in the format approved by the department that includes the following information:



i) Calendar date or monitoring period,



ii) Type of fuel fired as required by Approval Condition 2,



iii) Total operating hours from each unit required to do so in Approval Conditions 8, 11, 13,and 15 above,



iv) Total NOX emissions for each unit required to do so in Approval Conditions 4, 6, 9, 12, and 14 above, 



v) Total PM10 emissions for each unit required to do so in Approval Conditions 3, 5, 7, 10, 12, and 14 above; and



vi) Identification of any days for which NOX CEM data were not obtained, including reasons for not obtaining sufficient data and description of corrective actions taken.



17.4 In addition, each semiannual report shall include:



i) Days for which data was not collected,



ii) Reasons for which data was not collected,



iii) Identification of times when the pollutant concentration exceeded the span of the CEM,



iv) Description of any modifications to the CEM system that could affect the ability of the system to comply with Performance Specifications 2 or 6; and



v) Results of any CEM drift tests.



17.5 In addition, the United States Department of Energy shall maintain monitoring records on site for at least five years and shall submit:



i) Excess emission reports to the Department of Ecology Nuclear Waste Program as appropriate; and 



ii) Results of any compliance source tests.



18. Within 90 days of startup, the United States Department of Energy shall identify operational parameters and practices that will constitute proper operation of LAW vitrification plant, the HLW vitrification plant, the steam generating boilers, and the emergency generators.  These operational parameters and practices shall be included in an O&M manual for the facility.  The O&M manual shall be maintained and followed by the United States Department of Energy and shall be available for review by state, federal, and local agencies.  Emissions that result from a failure to follow the requirements of the O&M manual may be considered credible evidence that emission violations have occurred.   


19. Any activity, which is undertaken by the company or others, in a manner, which is inconsistent with the application and this determination, shall be subject to enforcement under the applicable regulations.



20. Access to the source, by the EPA, state, and local regulatory personnel shall be permitted upon request for the purposes of compliance assurance inspections.  Failure to allow such access is grounds for an enforcement action.



21. This approval shall become invalid if construction of the project is not commenced within eighteen (18) months after receipt of the final approval, or if construction of the facility is discontinued for a period of eighteen (18) months, unless the department extends the 18- month period, pursuant to 40 C.F.R. 52.21(r)(2) and applicable EPA guidance.



Reviewed by:











DATE:







Richard B. Hibbard, P.E.



Technical, Information, & Engineering Services



Washington State Department of Ecology



Approved by:











DATE:







Mary E. Burg



Program Manager



Washington State Department of Ecology



Should Table A.1 disagree with any Approval Condition in the PSD permit, the Approval Conditions in the permit govern.



Table A.1 Approval Conditions



			Emission Unit


			Pollutant/Approval Condition #


			Condition


			Compliance Determination


			Compliance Frequency









			Steam Generating Boilers, Diesel Fire Pumps, Backup Emergency Generators


			Fuel



Approval Condition 2


			Ultra-low sulfur fuel 0.003% by wt.


			Recordkeeping


			Semiannual





			Pretreatment Plant


			PM10


Approval Condition 3


			0.02 g/dscf  



24- hour ave



or 0.456 lb/hr 



24-hour ave


			40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half.






			5 years





			LAW Vitrification Plant


			PM10


Approval Condition 5






			0.36 lb/hr 21% O2,  24-hr avg.  






			40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half


			5 years





			


			NOX


Approval Condition 4






			477 ppmdv at 21% O2, 24 hr avg. or



200.1 lb/day 



30-day rolling avg.






			40 CFR 60 Appendix A, Method 7E, CEM


			CEM Continuous





			HLW Vitrification Plant


			PM10


Approval Condition 7


			0.135 lb/hr 21% O2,  24-hr avg.  






			40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half


			5 years





			


			NOX


Approval Condition 6


			352 ppmdv at 21% O2, 24 hr avg. or



23.3 lb/day 30-day rolling avg.






			40 CFR 60 Appendix A, Method 7E, CEM


			CEM Continuous








Table A.1 Continued



			Emission Unit


			Pollutant/Approval Condition #


			Condition


			Compliance Determination


			Compliance Frequency





			Steam Boilers


			Approval Condition 8


			For steam boilers 4, 5, and 6 



3,679 hours of operation per year


			Installing and operating a non-resetable totalizer


			Semiannual





			


			PM10


Approval Condition 12


			0.02 lb/MMBtu 



 1.0 lb/hr 24-hours.  






			40 CFR 60 Appendix A, Method 5, 40 CFR 51 Appendix M Method 201 or 201A for the front half analysis and 40 CFR 51 Appendix M Method 202 for the back half


			5 years





			


			NOX


Approval Condition 9


			0.09 lb/MMBtu  3% O2, 4.52 lb/hr 24-hr avg.  






			40 CFR 60 Appendix A, Method 7E, CEM


			CEM Continuous





			


			Fuel



Approval Condition 2


			Ultra-low sulfur fuel 0.003% by wt.


			Record keeping


			Semiannual





			Emergency Generators


			Fuel



Approval Condition 2


			Ultra-low sulfur fuel 0.003% by wt.


			Record keeping


			Semiannual





			


			Hours of operation



Approval Conditions 11and 13


			164 hours per year  12 month rolling summation


			Installing and operating a non-resetable totalizer on each boiler.






			Written statement in each semiannual report





			


			NOX Type I Generator






			Approval Condition 12



943 ppmdv, 391.1 lb/day 24-hr ave.


			40 CFR 60 Appendix A, Method 7E


			5 years





			


			NOX Type II Generator






			Approval Condition 12



1,240 ppmdv, 547.5 lb/day 24-hr ave.


			40 CFR 60 Appendix A, Method 7E


			5 years





			Diesel Fire Water Pumps


			Fuel



Approval Condition 2


			Ultra-low sulfur fuel 0.003% by wt.


			Record keeping


			Semiannual





			


			Hours of operation



Approval Condition 15


			110 hours per year  12 month rolling summation


			Installing and operating a non-resetable totalizer on each boiler.


			Written statement in each semiannual report
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To: Hibbard, Richard (ECY)
Subject: PSD-NOC public comment period


Rich,


Is the 11/15/2012 still a good date for the public comment period for the WTP PSD and
NOC?


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971



mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov






From: Hibbard, Richard (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD-NOC public comment period
Date: Monday, November 05, 2012 8:50:25 AM


Yup  I say go for it!


_____________________________________________
From: Gent, Philip (ECY)
Sent: Monday, November 05, 2012 8:50 AM
To: Hibbard, Richard (ECY)
Subject: PSD-NOC public comment period


Rich,


Is the 11/15/2012 still a good date for the public comment period for the WTP PSD and
NOC?


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971



mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RHIB461

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov






From: Brown, Madeleine (ECY)
To: Gent, Philip (ECY)
Subject: RE: PSD-NOC
Date: Wednesday, October 24, 2012 4:28:37 PM


3 this pay period for NOC, 3 for AOP.


Madeleine C. Brown


Washington Department of Ecology


Nuclear Waste Program


Mabr461@ecy.wa.gov


(509) 372-7936


_____________________________________________
From: Gent, Philip (ECY)
Sent: Wednesday, October 24, 2012 4:08 PM
To: Brown, Madeleine (ECY)
Subject: RE: PSD-NOC


Madeleine,


K6530, KNM17.


I need to know hours charged (I’m assuming to the WTP NOC) so I can keep track for billing
purposes.


Philip Gent, PE
Waste Management Section
Nuclear Waste Program
Washington Department of Ecology
Phone: (509) 372-7983
Email: pgen461@ecy.wa.gov
FAX:  (509) 372-7971


_____________________________________________
From: Brown, Madeleine (ECY)
Sent: Wednesday, October 24, 2012 3:56 PM
To: Gent, Philip (ECY); Bohrmann, Dieter (ECY)
Subject: PSD-NOC


 << File: PSD-NOC.docx >>


I have put the PSD content into our template.   This gives it all the Hanford repositories.   I
also edited the text to bring readability down from 20.8 words/sentence and grade level 14
to 15.2 words/sentence and grade level 11.7, which is still a little high for our readers but



mailto:/O=WA.GOV/OU=ECY/CN=ADC RECIPIENTS/CN=RCL/CN=USERS/CN=MABR461

mailto:pgen461@ecy.wa.gov

mailto:Mabr461@ecy.wa.gov

mailto:Mabr461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov

mailto:pgen461@ecy.wa.gov





it’s an improvement. 


Can your colleagues in Air Quality live with these edits?  


I’m please and relieved this fits on two pages (I fiddled with margins to make this happen).  
Since this does not have to be mailed, thi  is not as critical,, but it’s still desirable.


Charge this time to the NOC codes?





