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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOCY 
1315 W. 4th Avenue • Kennewick, Washington 99.136-6018 • (509) 7:15-7581 

February 9, 2004 

Ms. Laurie Kral 
Office of Air Quality Program 
United States Environmental Protection Agency, Region 10 
1200 Sixth Avenue 
Seattle, Washington 98101 

Mr. Andy Ginsburg, Administrator 
Air Quality Division 
Oregon Department of Environmental Qu ality 
811 SW Sixth A venue 
Portland, Oregon 97204 

Mr. Gary Burke, Chairman 
Confederated Tribes of the Umatilla Indian Reservation 
P.O. Box 638 
Pendleton, Oregon 97801 

Mr. Russell Jim 
Yakama Indi an Nation 
P.O. Box 151 
Toppenish, W ashington 98948 

Dear Ms. Kral, Messr . Ginsburg, Jim, and Burke: 

;i~~~!~W 
EDMC 

Re: United States Environmental Protection Agency (USEPA) and Affected State 
Notificati on of Minor Modification to the Hanford Site Title V Air Operating 
Permit (AOP) 

Enclosed for your rev iew is the notification of a minor modification req uest to the Hanford Site 
Title V AOP pursuant to W a hington Administrative Code (WAC) 173-40 1-725(2), related to 
the proposed AOP modificat ion derived from the non-radioactive emiss ions Notice of 
Construction (NOC) fo r the Hanfo rd Tank W as te Treatment and Immobilization Pl ant (WTP). 
The supporting documents attached fo r your review are: I ) United States Department of 
Energy's (USDOE) app li cat ion fo r AOP minor modification ( ttachment l), 2) 1 OC approval 
order fo r the WTP (Attachment 2), and 3) the proposed AOP modification (Attachment 3). 



Ms. Kral , Messrs . Ginsburg, Jim, and Burke 
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The Washington State Department of Ecology has reviewed this application and considers it 
complete. All WAC 401-725 requirements will be followed for review and issuance of this 
minor modification. Concurrent with this notice, Ecology will submit to the permit register 
notice of this AOP modification . Publication in the next available issue of the permit register 
will signal the beginning of a public comment period of 21 days. 

If you have any questions regarding this notification and request for review, please contact 
Oliver Wang of my staff at (509) 736-3040. Thank you. 

Mike Wilson 
Program Manager 
Nuclear Waste Program 

Oliver Wang 
Professional Engineer 

uclear Waste Program 

OW:nc 
Attachments: 1) USDOE's app lication for minor modification, 2) NOC approval order for WTP, 
and 3) proposed minor modification to Hanford AOP 

cc w/ attachments: 

Mary Jarvis 
Richland Operations Office 
United States Department of Energy 
P.O. Box 550, MSIN: A5-l5 
Ri chland, Washington 99352 

Bill Green 
Fluor Hanford 
P.O. Box 1000, MSI 1-25 
Richland , Washington 99352 

Dennis Bowser 
Office of River Protection 
United States Department of Energy 
P.O. Box 450, MSIN: H6-60 
Richland, Washington 99352 

Barry Curn 
Bechtel National 
2435 Stevens Center Place, MSI : S6-M l 
Richland , Washington 99352 
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Joan Woolard 
Bechtel Hanford, Inc. 
3350 George Washington Way, MSIN: H9-03 
Richland , Washington 99352 

Brad Atencio 
Pacific Northwest National Laboratory 
P.O. Box 999, MSIN: P7-68 
Richland, Washington 99352 

Roy Evans 
W ashington State Department of Health 
P.O. Box 47827 
Olympia, Washington 98504-7827 

John Schmidt 
309 Bradley Boulevard, Suite 201 
Washington State Department of Health 
Richland, Washington 99352 

cc w/o attachments: 

Joel Hebdon, Director 
Regulatory Compliance and Analysis Division 
United States Department of Energy 
P.O. Box 550, MSIN: A5-58 
Richland, Washington 99352 

Douglas Hardesty 
Office of Air Quality Program 
United States Environmental Protection Agency 
Region 10 
1200 Sixth Avenue 
Seattle, Washington 98 101 

Chris Kemp 
CH2M Hill Hanford Group 
P.O. Box 1500, MSIN: Rl -51 
Richland, Washington 99352- 1505 

John Mattell 
Washington State Department of Health 
309 Bradley Boulevard, Suite 201 
Richland, Washington 99352 

Sarah Clark 
Washington State Department of Health 
P.O. Box 47827 
01 ympia, Washington 98504-7827 

Administrati ve R@cord: R anford AOP 

Ken Niles 
Oregon Department of Energy 
625 Marion Street NE 
Salem, Oregon 97301 

Al Conklin 
Washington State Department of Health 
P.O. Box 47827 
Olympia, Washington 98504-7827 
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Attachments: 

1. DOE's application for minor modification from Roy Schepens (USDOE-ORP) to 
Michael Wilson (Ecology), "Submittal of Hanford Site Air Operating Permit (AOP) 
Minor Modification Request for the Hanford Tank Waste Treatment and Immobilization 
Plant (WTP) non-radioactive air emissions Notice of Construction (NOC) Approval 
Order Amendment," 04-ED-006, dated January 26, 2004. 

2. NOC Approval Order DE02NWP-002 (Rev 1) from Michael Wilson (Ecology) to Roy 
Schepens (USDOE-ORP) for the Hanford WTP, Dated November 24, 2003. 

3. Proposed minor modification to the Hanford Air Operating Permit for the WTP operation 
(Table 1.6.insertions in the Attachment 1 of the Hanford AOP). 



Attachment 1: 

DOE's application for minor modification from Roy Schepens (USDOE-ORP) to Michael 
Wilson (Ecology), "Submittal of Hanford Site Air Operating Permit (AOP) Minor 
Modification Request for the Hanford Tank Waste Treatment and Immobilization Plant 
(WTP) non-radioactive air emissions Notice of Construction (NOC) Approval Order 
Amendment," 04-ED-006, dated January 26, 2004. 



04-ED-006 

P.O. Box 450 
Richland, Washington 99352 

JAN 2 6 2004 

Mr. Michael A. Wilson, Program Manager 
Nuclear Waste Program 
State of Washington 
Department of Ecology 
1315 W. Fourth Avenue 
Kennewick, Washington 99336 

Dear Mr. Wilson: 

Co 115 \ 
RECEl V ED 

JAN 2 7 2004 
Oepartment at Ecology 

NWP - Kennewicl{ 

COPY FOR YOUR 
INFORMATION 

SUBMITTAL OF HANFORD SITE AIR OPERA TING PERMIT (AOP) MINOR 
MODIFICATION REQUEST FOR THE HANFORD TANK WASTE TREATMENT AND 
IMMOBILIZATION PLANT (WTP) NON-RADIOACTIVE AIR EMISSIONS NOTICE OF 
CONSTRUCTION (NOC) APPROVAL ORDER AMENDMENT 

The Hanford Site AOP was issued by the State of Washington Department of Ecology (Ecology) 
on July 1, 2001. The AOP combines all Hanford Site Clean Air Actapplicable requirements in a 
single operating permit. The Hanford Tank WTP Non-Radioactive Air Emissions NOC approval 
(Approval Order DE02NWP-002) is included in the AOP. Because the NOC approval was 
recently amended by Ecology on November 24, 2003, (Approval Order DE02NWP-002, 
Amendment 1) in support of an NOC modification request, the U.S. Department of Energy, 
Office of River Protection (ORP) has determined that a·minor AOP modification is necessary to 
incorporate the amended approval into the AOP. ORP requests Ecology to make the necessary 
AOP modification (Attachment 1) as well as the needed notifications (Attachment 2). 

If you have any questions, please contact me, or your staff may contact Dennis W. Bowser, 
Environmental Division, (509) 373-2566. 

ED:DWB 

Attachments: (2) 

cc: See page 2 

Sincerely, 

Manager 



Mr. Michael A. Wilson 
04-ED-006 

cc w/attachs: 
B. Erlandson, BNI 
PDC, BNI 
J. Cox, CTUIR 
0. S. Wang, Ecology 
D. Bartus, EPA c/o Ecology 
W. E. Green, FHI 
P. Sobotta, NPT 
J. J. Martell, WDOH Richland Office 
R. Jim, YN 
R. Lee, YN 
Administrative Record 
Environmental Portal, LMSI 

cc w/o attachs: 
F. Beranek, BNI 
B. Cum, BNI 
P. Peistrup, BNI 
J. Su-Coker, BNI 
J. L. Hensley, Ecology 
J. B. Hebdon, RL 

-2-

JAN 2 6 2004 
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Attachment 1 
04-ED-006 

Minor Permit Modification Request 
for the Hanford Site Air Operating Permit 



MINOR PERMIT MODIFICATION REQUEST FOR THE 
HANFORD SITE AIR OPERATING PERMIT 

Permit Number 00-05-006 

Minor permit modifications are allowed under WAC 173-401-725(2) and meet the following criteria: 
• Does not violate any applicable requirement in the Hanford Site Air Operating Permit (Permit) 
• Does not involve significant changes to existing monitoring, reporting, or recordkeeping requirements 

in the permit 
• Is not a Title I modification. 

Provide the followmg informa 10n pursuant to WAC-173-401-725(2)(b) 
Description of the change: 

The Nonradioactive Air Emissions Notice of Construction (NOC) for the Hanford Tank Waste 
Treatment and Immobilization Plant (WTP) was modified to reflect design changes 
associated with the WTP. The Washington State Department of Ecology subsequently 
modified the NOC Approval and issued Order number DE02NWP-002 Amendment 1 on 
November 24, 2003. 

The design changes addressed in the modification include: 

• Increasing the number of High-Level Waste Facility melters from one melter to two; 
• Reducing the number of Low-Activity Waste Facility melters from three melters to 

two; 
• Changing the number and size of the steam boilers and eliminating hot water boilers; 
• Changing the number and size of the diesel generators and diesel fire pumps; 
• Increasing the annual hours of operation for the steam boilers, diesel generators, and 

diesel fire pumps 
• Changing the fuel used in the boilers, diesel generators, and diesel fire pumps from low 

sulfur fuel to ultra-low sulfur fuel. 

Describe the emissions resulting from the change: 

Emissions resulting from these changes, in general, showed increases in both criteria and toxic air 
pollutants with the exception of sulfur emissions, which decreased because of the use of 
ultra-low sulfur fuel. The most significant emissions increase included particulate matter 
(PM) emissions exceeding the significance threshold of 15 tons per year. Resulting PM 
emissions are now covered under a separate Ecology issued Prevention of Significant 
Deterioration approval number PSD-02-01, Amendment 1 which also covers NOx 
em1ss10ns. 

All other criteria pollutant emissions are below the significant threshold levels. 

An air quality impact analysis was conducted to demonstrate that the Toxic Air Pollutant (TAP) 
emissions from the WTP will not exceed any of the acceptable source impact levels 
(ASILs) for the Class A or Class B TAPs. Results of the analysis show that the WTP 
processes will not produce TAP emissions in excess of any Class A or Class B ASIL. 



Describe the new a l as a result of the chan e: 

Applicable requirements ~re identified in Approval Order DE02NWP-002, Amendment 1 that 
was issued by Ecology on November 24, 2003. 

Suggested Draft Permit Language: 

Permit language is identified in Approval Order DE02NWP-002, Amendment 1 that was issued 
by Ecology on November 24, 2003 . 

CERTIFICATION 
Provide certi ,cation ursuant to (WAC 173-401-72 5(2)(b)(ii,)) 

I certify that based on information and belief formed after reasonable inquiry of the 
person or persons who perform activities, or those persons directly responsible for 
gathering the information, the statements and information provided in this modification 
request are true, accurate, and complete. I also certify that the proposed modification 
meets the criteria for use of minor permit modification procedures, as hereby requested. 

Responsible Official: /.?DY J. 
Title : 



Attachment 2 
04-ED-006 

Notification of Permit Modification Request to the 
U.S. Environmental Protection Agency, Region 10, 

The Tribes, and Affected States 

·-



NOTIFICATION OF PERMIT MODIFICATION REQUEST To THE U.S. ENVIRONMENTAL 

PROTECTION AGENCY, REGION 10, THE TRIBES, AND AFFECTED STATES 

This form serves as notification of a request for a Hanford Site Air Operating Pennit Minor Modification 
per WAC 173-401-725(2). 

Air Operating Permit Number: 00-05-006 
Source: 
U.S. Department of Energy, Richland Operations, Hanford Site 
Mailing Address: Physical Address: 

P.O. Box 550 825 Jadwin Ave. 
Richland, WA 99352 Richland, W A-99352 

Page 1 of 2 
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Brief Description: 

The Nonradioactive Air Emissions Notice of Construction (NOC) for the Hanford Tank Waste 
Treatment and Immobilization Plant (WTP) was modified to reflect design changes associated 
with the WTP. The Washington State Department of Ecology subsequently modified the NOC 
Approval and issued Order number DE02NWP-002 Amendment 1 on November 24, 2003. 

The design changes addressed in the modification include: 

• Increasing the number of High-Level Waste Facility melters from one.melter to two; 
• Reducing the number of Low-Activity Waste Facility melters from three melters to 

two; 
• Changing the number and size of the steam boilers and eliminating hot water boilers; 
• Changing the number and size of the diesel generators and diesel fire pumps; 
• Increasing the annual hours of operation for the steam boilers, diesel generators, and 

diesel fire pumps 
• Changing the fuel used in the boilers, diesel generators, and diesel fire pumps from low 

sulfur fuel to ultra-low sulfur fuel. 

Emission resulting from these changes, in general, showed increases in criteria and toxic air 
pollutants with the exception of sulfur emissions, which decreased because of the use of ultra
low sulfur fuel. The most significant emissions increase included particulate matter (PM) 
emissions exceeding the significance threshold of 15 tons per year. Resulting PM emissions are 
now covered under a separate Ecology issued Prevention of Significant Deterioration approval 
number PSD-02-01, Amendment 1 that also covers NOx emissions. 

All other criteria pollutant emissions are below the significant threshold levels. 

An air quality impact analysis was conducted to demonstrate that the Toxic Air Pollutant (TAP) 
emissions from the WTP will not exceed any of the acceptable source impact levels (ASILs) for 
the Class A or Class B T APs. Results of the analysis show that the WTP processes will not 
produce TAP emissions in excess of any Class A or Class B ASIL 

Contact Name: 
James E. Rasmussen 
Title: 

I 
Phone: 
509-376-2247 

Director, Environmental Management Division 
US Department of Energy, Office of River Protection 

Page 2 of 2 



Attachment 2: 

Notice of Construction (NOC) Approval Order DE02NWP-002 (Rev 1) from Michael Wilson 
(Ecology) to Roy Schepens (USDOE-ORP) for the Hanford WTP, Dated November 24, 2003. 



0304743 
CC Recd: .12/0&l.200l _. 

STATE OF WASHINCTON 

DEPARTMENT OF ECOLOGY 
131.S W. 4th Avenue • K~rmewiclc, Washington 99336-6018 • (SO,) 13S•1SB1 

November 24. 2003 

Mr. Roy J. Schepens 
Orfice of River Protection 
United S~ates Department of Energy 
P.O. Box 450, MSIN: H6-60 
Richland, Washington 99352 

Dear Mt. Schepens: 

Re: Modification Request (or 1he River Protection Projcct•Wa.,tc Treatment Plant . 
Notice of Construction (NOC) Approval Order 

Enclosed is Order No. DE02NWP.Q02 Rev 1. If you have any questio~ concerning the content 
or the documen~ please contact Jerry _Hensley at (509) 736-3017. The enclosed Order may be 
appealed. The appeal procedures ure described in the Order. · 

Sincerely. 

~J/~!.L 
Michael Wilson 
Project Manager 
Nuclear Waste Program 

JH:nc 
Enclosure 

cc w/enc: James E. Rasmussen, USDOE-ORP 
Robert Haggard, BNI · 

· John Cox. CTUIR 

cc w/o enc: Dennis Bowser. USDOE-ORP 
Mary Jarvis. USDOE 
Brad Erlandson. BNl 
James Henschel. BNI 
Jennifer Su-Coker. BNI 
Ed Aromi. CH2M 

Rick Gay. CTUIR 
Pat Sobotta. NPT 
Russell Jim. YN 

Chris Kemp. CH2M 
-John Bates. FH 
Will.ia.m Green. Fll 
AJ ~onklin. WDOH 
Administrative Record _ 

--------'""'"""~ IO)~©[g ~W~ij 
[n} DEC O 9 2003 ~ 
CH2M HILL Hanford Groull,Jnc. 

,..,.,.r-1.-.i-t"r,nr.1nClll""C' ("l'\tJTOl"'\I 



Mr;-. Roy J. Schepens 
Novernber24. 2003 

bee: Laura Cusack. Ecology 
Suzanne Dahl. Ecology 
Jerry Hensley. Ecology . 
Ron S!dnnarland. Ecology 
_Steve.Skurla. Ecology 
Oliver _Wang. Ecology 
Reader rile 

. Central File: WTP 



STATE OF WASHINGTON 
DEPARThlEt\T OF ECOLOGY 

IN THE MA TIER OF APPROVING A NON- ) 
RADIOACTIVE AIR EMISSIONS NOfiCE ) 
OF CONSTRUCTION APPLICATION FOR ) 
TIIE RIVER PROTECTION PROJECT-WASTE ) 
TREATMENT PLANT EAST OF TIIE 200-EAST ) 
AREAOFHANFORDFORTI-IE ) 
DEPARTMENTOFENERGY-RICHLAND . ) 

To; Mr. James E. Rasmussen, Director 
Environmental Manasemcnt Division 
Office of River P.-otection 
United States O!!partrnent of Energy 
P.O. Box 450, MSIN: 116-60 
Richl:md. Washington 99352 

flNDINGS: 

NOC APPROVAL ORDER 
NUMBER: DE02NWP-002 
AMENDMENT I 

On July 29, 2003. the United States Dcp.irt~nt of Energy. Office of River Protection (USDOE
ORP.}, submitted a ·modification request for the Notice of Const.ruction (NOC} ::ippJication f c;,r non-' . . 
radioactive nir emission~ for the Hanford Tnnk Wa.c;te Treatment and Immobiliz.ition Plant (\VTP). 
located East of the Hanford Site's 200 Ea.~t Area. 

In relation to the above, the Washington State Department of Ecology, (Ecology) pursuant to ,he 
Revised Code of Washington (RC\V) 70.9-U52. Washington Administrati\'c Code (WAC) 173-
400, and WAC 173460 makes the following determinations: 

• The facility, if operated as herein required, will be in nccordance with npplicnble rules and 
regulations. as set forth in Chapter 173-400 WAC und 173-460 WAC. and the operation 
thereof, at the location proposed, will not result in ambient air quality standards l,>cing exceeded. 

• . The proposed project. if constructed and operated as herein required, will provide all known. 
available, and reasonnble mcthod.'i of emission control. 

• US DOE has elected to take a federally cnforce.ible limit on the number of hours for three of 
the six steam generating boilers. two diesel fire pumps. and three emergency diesel generators 
llut will operate each year. 

J. LAWSANDREGULATIONS 

All proposed nclivities associated with the con,~trnction and operation of the WTP by 
USDOE-ORP. referred herein to n.s the permittee. shall comply with all requirements as 
specified in: · 

USOOE Notkc of ConstnKtion A(,pro\"1 Onkr No. DEll:?NWJ>-00:? 
N<wcnlb.:rl~.200~ . 
P:,...elorn 



• RCW Chapter70.94, Washington Clean Air Act 

• WAC Chapter 17.3-400, General Regulations for Air Pollution Sources 

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

• Title 40 Code of Feder.ii Regulations (CFR) Part 60, New Source Perfonruincc Standard'\ 
(NSPS): Subpart De (Standards of Performance for Small lndustrial-Coinmercial
Institutional Steam Generating Units) 

2. El\lISSIO~S 

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

POLLUTAr\1 TONS/YEAR 
PM-10 > 15 Covered by PSD 
Sulfur Oxides J 1.47 
Nitrogen Oxides > 40 Covered.by PSD 
Volatile Organic .33.60 
Compounds. total 
Carbon Monoxide - 70:S9 
Lead 0.0.1 
Ozone .pcpleting Substances 0.00 
Toxic Air Pollutants As specified in Tables in 

attachment I 

3. BACT 

WAC 173-400-123 requires the u~ of Best Available Control Technology (BACT) to control 
emissions. This project will use measures and emission limits descril><,.-d in this ordl!r, 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 poUutnnts will t>e released from the WTP at levels below the Prevention of 
Significant Dcterio~tion (PSD) significance levels, includingSO2, Volatile Organic 
Compounds {VOCs), CO, and lead. The majority of these emissions r~1.1lt from the 
combustion of diesel fuel in the steam boi_lcrs~ · 

BACT for SO.? is the use of Ultr.i-Low Sulfur Fuel (fuel oil with sulfur content of less than 
0.0030% by weight) in the boilers nnd generator engines. 

USOOE Notice or COI\Slnsctioll /\l'f'l'l':il ~..,. N4'. DB>U-.'Wl'.00 
N<l"""~r U. :?00:l 



Ninety-nine percent of the lend 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 
relea..~cd from 1hc \VTP. The lead emission is estimnted io-be approximately 0.01 tons/yr (or 
.26 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 o"r diesel ruel in the steam boilers will be the primary source of.emissions of 
CO and VOCs. BACT for these pollutants is defined a-._ the application of good combustion 
practices for the boilers. Examples of good combustion practices may include visual 
combustion check, nir supply chec~ burner inspection. and periodic boiler tune-ups in 
accordance wi1h manufacturer's recommendations. 

4. T-BACT 

WAC l 73--46()..()..J0(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 lhis order, in the Notice of Con~ruction Application, and in the T-BACT report 
(24590-WTP-RPT-ENV-01-005). to ·attain T-BACT. 

High Efficiency Particulate Air (HEPA} filters with a removal erficiency of-99.95 percent(%) 
for single stag~ filtration and 99.9995% for two stage filtration arc T-BACT for the control of 
partic:ulates-nnd aerosols. '111( off-gases from Low Activity Waste (LAW)and High Level 
Activity Wa,te (HLW) inciters arc characterized a.'i high temperature ~ream-.. Thercfor:e, _ 
additional cquipment~-suc:h as quenching and mist elimination equipment, will be required to 
protect the HEPA filters in the HLW and LAW vitrification plants. 

~ustic scrubbers with a removal efficiency of 97% are T-BACT for the control of acid gases 
in the pretreatment and LA \V \'itrlfication pl.lnt'i, A silver mordenite ndsorber is T-BACT for 
the removal of halogens {precursors to ~cid ga,;es) in the HLW vitrification plant off-ias. • . · 
T:he sil\"cr mordenite will have a removal efficiency for halogens of 99.9%. 

Thermal oitidizcrs with n removal efficiency of 99% or thcm1al catalytic oxidizers with a 
removal efficiency of 95% are T-BACT for the control of voes in the prctl'Ciltment, LAW 
vitrifica1ion, and HLW vitrification plants. 

ADDITIONAi.. FINDINGS: 

The WTP will convert mixed wastes from the Hanford Site double shell tank (DST) system to a 
solid vitrified form of borosilicate glass. Thc.\VTP is expected 1~ have a lifespan of 
approximatdy40 years. and is designed to produce a ma.,imum of 56 metric tons per day of 
vitrified product and assumes mnimum constituent feed concentrations as specified in the 
/11tegrated Emissi01r.,; Baseli11e Report for the lkmforcl Tank Wcwe Tretrtmelll a11d lmmobiliwtio11 
Plant (24590-WTP:-RPT. P0-03-008. Rev 0). 

USDUF. ~kc ofCon-.,ru,:tioo Arrrov:il 0.J..T N~ DF.02NWP-00 
~.._.,..11,cr :?-t. ::?OO..l . 



I . 

J. PROCESS DE.5CRIPTIO~ 

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 fecd_s. The LAW feed consists primru-ily of the aqueous-phase 
supernatant containing soluble solid~ but with most of the transuranic (TRU) radionuclid1.--s 
and cesium: removed. The HL W feed is primarily an aqueous slurry with n higher solid~ 
content t1un 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 or 
r.idionucHde constituents of potential concern. · 

Waste ,viii be immobilized _in the form of a glass m.itrix contained in stairil~s steer 
contniners. Off-gas generated by the prctrc:itment and vitrification processes will be treated 
in independent off-gas treatment systems. · Typical off-ga.-. streamc; include. process vessel 
ventilation. melter off-gas. and exh::iust from fluidic tmnsfer devices. 

The treated off-gases from pretreatment, LAW. and HLW vitrification processes are vented 
tot~ atmosphere through flues (or emission units). Additionally, the process planL'i are 
provided with building ventilation systemc;. Treated building nir ventilation systems nrc nlso 
·vented through dedicated flues. For each process facility, the flues, with exception of the C2 
air flue. nre contained within a stack structure. The C2 air is vented through a separate stack. 

The )VTP will consist of 20 emission units from pretreatment (5 emission units). LAW 
vitrification (4 emission units), and HLW vitrification (8 emission units) plants that will emit 
non-radioactive emissions. Additionally. the WTP will have an onsite analytical Jabomtory 
to support sampling and analysis activities. The nnalytical laboratory will consist of.three 
emission units:LB-C2, LB-SI.and LB-S2. Flues LB·Sl and LB-S2nre with.in the laboratory 
stack. WTP will also include support systems and utilities required for the wac;te treatment 
process. Those systems will be provided by the vmious areas l;nown a,; the "'balance. of 
facilities" (BOF). The BOFsystcms thafwill emit non-radioactive emissions include: · 

• Cooling tower 

• Diesel generators 

• Field erected tanks 

• . Fire water pump 

• Gla.c;s former stor.igc area 

• Out-o_f-~rvice melter stor-Jge area.c; 

• Boilers 

• Water treatment plant 

• Wet chemical storage area 

usoor; !'Mi« or con. ... ....:tion Aprnnal Ord..'t' No.. OF.D?NWl'--00 
11:o,-.:1,it>.-r :u. 2003 



Secondary waste streams such a-. liquid effluent-. or solid waste generated during.waste 
processing. off-gas treatment.'or sample analysis will be recyctedinto the waste treatment 
process or transponed to permitted facilities for storage or disposnJ. 

2. ,VE~'TILA TIO~ .At-.1> F..MISSIONS CONTROL SYSTEMS 

2.1 Pretreatment Plant Off-Gas and VentUation Treatment Systems 

The pretreatment pfant off-gn.~ treatment systems will ccmsi~ of two off-gas stream.-.. 
· One stream wiJI be from pretreatment vessel vents. nnd the other stream will be 
exhaust from reverse flow diverters (RFDli) and p~Jsedjet mixers (PJMs). The 
process vessel vents will be treated through a caustic scrubber, high-erticiency mist 
eliminator (HEME). a vola~ile organic compounds oxidation unit. and carbon bed 
ad.~rbers. The ·RFD/PJMs off-gas will be treated through demisters and HEPA 
frlters. The treated streams will be ~mplcd and vented through flues PT-S3 and PT-
54. 

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

• Air inlet (air purge system) 

• Collection (exh:iust piping system) I 
i 

• Vessel vent caustic scrubber 

• HEMEs (PT-S3 emission 1,Jnit) nnd pre-heaters 

• Demisters (PT-54 emission unit) 

• Volatile organic compounds oxidation unit . 

• Carbon bed adsorbcrs 

Air Inlet {Air Purge System) 

Bcc:iusc the pretrc,umcnt proccs.,; systeri1 design will be essentially nn nirt,ight design. 
the overall ga.-. exhaust flow (except for evaporation. boiling, etc.) will be directly 
dependent on the air purge rates provided to each individual process ye.sscl. 

Continuous air purge to process vessels will be the primary control strategy for · 
r.idiolytic produced hydrogen. Aclditional airflow abo\·e the minimum hydrogen 
control r.1tc may be introduced to each vessel to help balance 1he system and ensure 
chat all ves.-;el-. arc obtaining the ·minimum required flow. Additional airflow above 
the minimum for hydrogen dilution will also be. introduced to individual ·vessels to · 
rcmo\·e heat by evaporative cooling . .This function wilJ help prevent boiling of self
h1.'11ting tank.'- during rut extended shutdown. 
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The air inlet header syst~m will be fitted with balance and control valves to regulate 
flow and.n flow measurement device. Each inlet header will <>btai.n 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 
v:ilves. The balance.and control valves will protect the CJ area from cro.-.s 
contamination in the unlikely event of reverse airflow. 

Collection {Exhaust Pipin!! System) 

From the individual process vessels, a vent line will route exhaust ton sub-header. 
usually one for each cell or group of vessels within n cell. The connecti<:>n to the sub
headers from the process vessels will be arranged, where possible, to maintain .iirflow 
from nonnally lower activity vessels to (or past) nonnally high~r activity level 
vessels. This will help prevent contamination of lower activity vessels due to . 
potential reverse flow or in-breathing. The sub-hcadl!r locations and the overall flow 
scheme will also be influenced by the plant layout and by the physical l0021ion of lhc 
major vessel vent headers. 

Final sizing of the individual e,chaust vent lines will be determined by airflow. 
process pump capacities for filling vessels. and other potenlial pres~-urization 
scenarios. The indi\'idual exhaust vent lines, the sub-headers, and the headers will 
also be sized to minimize overall pressure drop nnd_ help balance the system. 

Ves$CJ Vent Cnustic Scrubber~ 

The vessel vent exhaust streams will be collected for treatment in the caustic 
scrubber. The scrubber removes radioac~ive aerosols. add gu~es, and NO~ cmis.'iions. 
The caustic scrubber will be a column with a bed filled with packing material. 
Sodium hydro,tide solution flows down through the bed while the off-gas enters the 
bottom and is drawn u~through packing and .caustic solution. Contact bct,veen the 
gas and the liquid in the bed c.iuses a portion of the NO.~ in the vent gas to dissolve 
and form sodium nitrate. The scrubbing liquid collects in the sump of the column, 
and any exces.~ overflows to pretreatment effluent collection. 

After leaving the scrubber, rhe off-gas ,,.-m flow to the HEMEs. The HEME.-. will 
prevent droplet cartyo,ler. Positioning the scrubber upstream of the HEMEs will 
saturate the ga.-; now and enable the HBvtEs 10 avoid damage from dry opcr-.ition. 
The scrubber will be provided with a bypass line and valve. The bypas.<i function will 
pennit continued operation of the hydrogen control system in the unlikely event that · 

· the scrubber becomes plugged or disabled. or during maintenance activities. \Vn.-;te 
feed processing ,viii bl! h:llted prior to initiating use of the bypa...s line. 
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High Efficiency Mi~t Eliminators and Pre-Henter 

The HEME will be composed of regenerable deep-bed fiber filters configured ln 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 coUects at the scaled 
bottom inn drainpipe. The HEME will operate \\'Ct so that.a."> the liquid aerosols 
nccumu!ate. they form a liquid film on the fitter 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-ga.~ streams. This 
configuration will permit washing each HEME whiJe. it is offline. The HEME 
effluent will be discharged to a drain vessel and then to an eftluentvcssel. 

After treatment in a HEME, the vessel ventilation off-ga"> stream will be heated by the 
Jl()t air injection system prior to proc~sing through the oxidation unit. The hot air 
injection system draws uir through H~PA filters from a C3 nrea: The oir 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 co form a set of Jong cylindrical filter candles to remove fine aerosols 
underdry oper.iting condition~. The RFD and PJM exhausts will flow from the 
outside to the inside hollow core, from which the cle:in gases will exit the top. 

Three separate 4cmisters will be used to treat the RFD and PJM exhausts. This 
configuration ~;u nltow periodic washing of each demister whil!! it is offline. The 
washing fluid will be discharged to a drain collection vessel. 

~fter treatment in the demisters, the RFD and PJM exhaust"> will be mixed with 
heated C3 area nir to maintain n desircd·relative humidity prior to treatment through 
the HEPA filters. 

Volatile Organic Compound Oxidation Unit 

A skid mounted VOCs oxidation unit will remove voe~ from the vessel vent stream. 
This unit will oxidize the VOC,; to carbon dioxide, water, and a small amount of acid . . 

gases. The skid will be comprised of a he:it recovery exchanger. an electric heater. 
and a residi:ncc time chamber for the VOC uniL 

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 he used to r urther 
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heat the vessel vent stream to the temperature required nt the inlet of the thermal 
oxidation unit. 

Carbon Bed Adsorhers 

Two parallel carbon beds will be.provided after the oxidation unit. The carbon beds 
will further reduce volatile organic compounds from the off-gas strenm. The volaiile 
organic compoµndc; oxidation unit is designed to remove most of the volatile organic 
compounds from the ves.,;e[ vent and the carbon beds will remove the remaining 
volatile organic compounds. 

2.2 LA \V Vitrification Plant Off-Gas nnd Ventilation Treatment 

The LAW vitrification plant will consist of four scp.irote flue-s (emission units): LV
C2. LY-S l. LV-S2. nnd LV-S3 that will emit radionucHde emissions. The emission · 
sources to flue LV-C2, LV-S l, and LV-S2 consist of off-ga.c;es-rrom plant building air 
supply systemc;. 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 .ind process vessels. This stream is expected to contain partictilates. 
radio:ictivc ga.c;es. volatile organics, and acid gases at relatively high temperature and 

r moisture content. 

2.2. 1 LAW l\lclter Off-Ga$ System 

Tbe proposed LAW melter off-ga.s system consists of the folto,ving 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 
cernmic melren.. The rJte of gencr..ition of gases· in the melters will be dynamic arid 
not steady state. The mcllcrs will generate off-gas resuhi~g from the decomposition, 
oxidation, and vaporization of feed materiaf. Constituents of the off-gas include: 

• Nitrogen oxides (NO1 ) 

• Chlori<lc,.fluoridc, and sulfur as oxides. ncid ga.c;es, and salN 

• Radionuclide particulates and aerosols 

In add-ition, the LA\V reciters will generate small quantities of other volatile 
compounds including iodine-129 ct:?91), carbon_-14 (1-'C), tritium el-I), und volatile 
organic compounds. 

The purpose of the LAW off-gas system is to cool and treat the melter off-ga.c; and 
vessel ventilation off-gas to a level that is protective of human health and the 
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environment. The off-gac; system must also provide a pressure .confinement boundary 
that will control melter pressure and prevent \'ilpor rele:ise to the cell. The design of · 
the melter off-ga.') systems need-; to _accommodate changes in off-ga..s flow from each . 
melt~r without causing other melters to pressurize and without allowing variations in 
the flO\v from one melter to impact ot~r mehers. 

Separate systems will be provided for the initial decontamination o.f off-gas from each ·. 
melter. This is known a'i 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 ·oon~ndensable 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 nnd remove p:irticul:ires. 

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 n film cooler and a 
butlerflyvalve a.s thc ·isoJation device. As soon as the melter vacuum decreases to a 
set point .. the buuerny valve is actuated and off-g:is flow is allowed through the line to 
1he sas·. thereby preventing melter pressurization. In the event that the melter surge 
is much higher than t-he system is designed to handle~ a pressure relief device acts as 
the pressure relief pojnt venting the off-gas lo the wet process cell. · 

The ves.c;el ,·cntilation headers will. be combined with the WESP off-gas and routed to 
the secondary off-gas treatment system. The. secondary off-ga.c; system Y,ill be 
designed to handle maximum sustained now rate from the melters, assuming nil 
melters are operating. The system will be cnpabJe of operating eff ~tively if only one 
melter is running. The secondary off-gas system will consist of 1-lEPA filters with 
pre-heater. exhauster fans, n carbon bed ndsorber, a catalytic oxidizer/~ucer unit; 
nnd a caustic scrubber. The following sections provide dl!scriptions of rpelter off-ga.c; 
treatment components. 

2.2.2 LAW Primary Off-gas Proces.'i System 

The purpose of the primary off-gas treatmcnt'system is lo cool the ofT·g:l.'i and remove 
aerosols generated by the melter. The primary component-. consist of a film cooler. 
an SBS. and a wet electrost:ttic precipitator. 

Film Cooler 

The function of the film cooler is to cool the off-gas below che glass sticking 
temperature 10 minimize solids deposition on the_ off-gas piping walls. The off-gas 
exits the melter-and is mixed with, air or a steam/air mix-ture·in the off-gas film cooler. 
Each me,tcr has a film cooler. The film cooler is a double-walled pipe designed to ' 
introduce injected g:i~ axia1ly along .lhe walls of the off-ga.c; pipe through a series of 

· holes or slots in the inner wall. · 
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Submerged Bed Scrubber 

Each LAW melter ha.,; a dedicated SBS. After each film cooler, the off-gas enters the 
· SBS column for further coo1mg nnd solids removnL The• S BS is a passive device 
designed for nqueous scrubbing of entrained radioactive particulate from melter off
gas, cooling and condensation of melter vapor emission.,;, and interim storage of 
condensed fluids. It will also quench the off-ga,; to·u desired discharge tempcrnture 
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 nonnal operations line and cine 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 wi.11 extend below the support plate creating a lowe{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 lhe gas bubble beneath the packing. the injected .off-gas then 
bubbles up through the p:1cked bed. The rising gas bubbles also cause the scrubbing 
liquid to circulate up through the packed bed, r:esulting in a general recirculation of 
the scrubbing solution. The packing breaks larger bubbles into smaller ones to. 
increase the gns to water contacting surface, thereby increasing particulate removal · 
and heat transfer efficiencies. The v.·artned scrubbing solution: then flows downward 
outside of the packed ~d through cooling coils/jacket. 

· The scrubbed off-gas discharges through the top of the SBS and is routed to the wet 
clecrrosrntic precipitator (one per meltcr)for further particulate rcn:ioval. · 

Wet Electrostatic Precipitator 

The SBS off-gas is routed to the \\'ESP for removal of aerosols down to and 
including sub:-micron size. Each meller system has a cfcdicated wet. electrostatic 
precipitator. The off-gas enters at the bottom of the unit and pa.,;ses through a 
distribution plate. The evenly distributed saturated gas then flows through the tubes. 
The tubes net as positive electrodes. Each tube has n single ncgatrvely charged 
electrode. which runs down the center of the tul?c. A high ,voltage. direct current 
transformer supplies power to the electrodes. A strong electric field is gencr.1tcd 
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. CoJlccted particles are then wa'ihed 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 \\'ater droplets gravity drain through 1he electrode 
tubes. the collected particles are wa,;hcd off. and the final condensate is collected in 
the wet electrpstatic precipitator dished bottom are,L A water spray may be used 
periodically to facilitate \Vashing collected.a.crosois from the tubes. The tube drJin 
and wash solution arc routed. ton co!Icction vessel. 
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2.2.3 Standby '.Primary Off-ga.c; Treatment System 

. The standby line consists of on off-ga,; du~t 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 ac; the main. off-gas line~ · 
thus providing a doubling of flow cross-section for melter-gener:ated ga.~s. During an 
unlikely event of melter surge. the pressure relief device valve will open rapidly, 
providing an ahcmative 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 Vent1btion Off-ga.,; Treatment 

The vessel ventilation off-gas system prevents migration of wa.s1e co.n1aminates into 
the process cells and operating areas. Jt does this by m:ilntaining the various LAW 

· process ves.,;els under a slight vacuum relative to the cell. The composition -c,f the 
ventilation air is expected to be primarily air with slight chemical aQd radioact_ivc 
particulate contamination. 

The vessel ventilation air is combined with 1he melter off-ga.s prior to entering rhe 
seconda_ry off-gas ~cm-HEPA filter pre-henter. The combined air streams nre 
treated together in the remaining section.s of the secondary off-gas tre:itment systems. 
A pressure control device is used to regul.ite the pressure between the vessel · 
ventilation. off-gas system and t~ melter off-gas system. 

-
2.2.5 LAW Secondary Orf..gns!Vessel \~ent .Proce~ System 

Tlte melter off-gas stream that is treated through the primary off-ga.s system is 
combined with the vessel ventilation off-gas stream and treated through the LAW · 
second:iry off-ga.'i/vcs.-.cl vent proces.~ system. This system removes the rem.1ining 
particulate. miscellaneou.-. acid g:1.~ gaseous NO •• and volatile organit'. compounds. 
Major components in the system include the HEPA pre-heaters and filters. cat.ilytic 
oxidizer and reducer unit. nnd a caustic scrubber. Descriptions. of these components 
nre provided below. 

HEPA Pre .. He:itc.-rs, Filters and Exhauster 

The off .gas is heated, using an electric pre-heater, to a tcmpcr.iture above the ga.~ 
stream's dew point nnd then passed ~rough dual set of HEPA filters to provide high 
efficiency submicron removal. The off-gas is ~ated to avoid condensation in. the 

· HEPA, liJtcB. The HEPA filters provide a combined particulate removal efficiency 
greater than 99.9995%. When the differential pressure drop across the filte~ · 
becomes too high, they will be manually changed out. The system is comprised of 
two HEPA filler trains. The off-ga.-. pa~~es through one filter tr.1in while the oiher 
remains available n.~ nn instaJlc<l backup. 
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Carbon Bed Ado:;orbers 

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 change out. The 
carbon beds will be located upstreamoft~e thermal catalytic oxidizer and reducer 
unit (TCO/SCR) to remove mercury and halides that have been ·identified as 
TCO/SCR catalyst poisons. · 

Cnta!ytic O:ddi7er/Reducer Upit 

To remove. volatile organic compound-. and NOx in the off-gas stream, a catalyst skid 
mounted unit with a combfoed thermal catalytic o:<idizer unit and n NOx selective 
catalytic reduction unit will be usect These units incorporate a heat recovery 
exchanger, an electric heater, a thermal catnlyst bed, and a NO, selective catalytic . 
reduction bed. In this cntalyst skid. organic compounds are oxidized to carbon 
d1oxide.(C01). \i:ater vapor, and possibly acid gases (depending on the halogenated · 
volatile organic compound present in the stream). Also. NO, is reacted with · 
ammonia to reduce it to nitro~en gas and waler vapor. The catalytic reduction unh 
has little effect in removing particulate radionuclides that may.be present in the off
ga.-;/vessel vent stream. Ho\',;evcr. particulate radionuclides will have been removed 
upstrcam·hy HEPA filtration. 

Th~ VOC y1talyst column operates at a somewhat lO\\·er temperature than the NOx 
. catalyst; therefore, it is placed.at the beginning of the unit. This arr.mgement also 
prevents the formation of NO" 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 hcaiing will occur through the VOCs catalyst. ns the 
rc.ictions occurring will be exothermic. 

As theoff-ga.,; enters the unit, it travels through the heat recovery unit. which is a plate 
heat exch:mger. The heating medium used is the exhaust from the catalytic oxidizer/ 
reducer unit. The cool off .;,ga~ enters the cold side of the heat recovery. then passes 
through an e_lectric heater to bring the temperature up to that required for the volatile 
organic compound catalyst to .operate. · 

After the volatile organic compound c~talyst, the off-ga.<. enters o chamber where nn 
ammonia solution is injected through an momizcd spray and allowed to mix with the 
off-gus. Ammonia is added so that the NOx reduction reactions can be corned out. 
Two sets ofNOx catalyst modules are required to achieve the required removal 
efficiency of greater than 9.5%. The off-gas is treated through the first set of NOx 
catalyst modules. After the. first module. more urea is injected into the ~tream to 
allow further com·ersion in the second set. The off-ga.-; then gocs through the second 
catalyst module. Reduction of NOx is also an exothermic reaction; therefore. it 
significantly increa-;es the off •gas temperature. This hot off-gas then entei:s the hot 
side of the heat recovery unit to heut the incoming off-ga.o:;. The cooled off-ga.c; stream 
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is then directed to the caustic scrubber for iodine- remoyaf. ncid gas removal. and fin:il · 
cooling. 

Caustjc Scmbher 

The,coustic scrobbcr further treats the melter off-gas by remo,ing 1291 and acid ga~s. 
and providing final off-g-,.1s cooling. The off.gas stream enters the. bottom of the 
scrubber and flows upwanJ through a packed bed. Contaminants in the off-gas stream 
nrc absorbed into the liquid stream through the interaction of the gas, liquid, and 
packing media. To neutralize the collected ncid gases, a sodium hydroxide solution is 
added periodically. The treated off-gas is then. dischru-ged through a mist eliminator 

· to prevent droplet carryover. After the caustic scrubber, the off-gas is released to the 
enyitonment via the LV-S3 emis.sion unit. 

2.2.6 . Immobilized Low Acti\·ity '\Ya4ite (ILA W) Glass Container 

The.dl!Contaminated immobilized low-activity waste {]LAW) containers will be 
shipped directly to a Hanford Site burial trench for dispoiml. 

The ILA W containers will be constructed of steel that is physically and chemically 
compatible "';th the gla,;s waste. All of the ILA W containers will be closed by means 
of mechanical scaling that will meet the ANSI 14.5 standard for reusable radiological 
shipping containers~ Visual inspection will be conducted to ensure ~rnplete closure. 
Under normal operating condition~ the ILA W containers arc not expected to produce 
non-radioactive air emissions. 

2.3 IILW Yitrifirotion Phlnt Off .gas System 

The HLW vitrifiC.ltion plant will con.,;ist or eight separate emission units: HV-C2. 
HV-C2R (reagent storage room). HV-SI. HV•S~ HV-S3A and HV-S3B (second 
HLW melter emission unit). HV-54. and IHLW-Sl. The emission sources to BV-C2, 
HV-C2R, HV~l. and HV-S2 wilJ consist of off-ga.'iCS from plant building ventilation, 
systems and will not emit non-radionuclide emissions. · The emissions flowing to 
HV-S3A and itV-S3B will consist oroff-ga.~ from the HLW melters and process 
vcs.,;els. These streams are expected to contain particulates. r,idi~tive gases. volatile 
organics. and acid gases with rclath'cly high temperature nnd moisture content. The 
cmis.~ions from HLW RFOs and PJMs will be vented through HV-S4. 

The following sections provide a description of the proposed off•g.is control system 
for the HLW vitrification plant. . · 

2.3. 1 HLW l\leJter OIT-ga.'i Treatment Proces.,; System 

The HL W melter off-gas lreatment proces.'> system consists of the foflowin$ system-;: 
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• HLW primary off-ga.~ process system 

• HL W vessel vent process system · 

• HL W secondary off-gas process system 

Melter off~gas will be generated from the vitrification of HLW in rhe Joule:.heatcd 
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 dt!<:omposition. 
oxidation, and vaporization of feed material. Constituents of the off-ga.~ will include: 

• Nitrogen ox.ides (NOx) 

• Chloride. fluoride, and sutr ur as oxides. acid gases. and salt, _ 

• Radionuclide particulates and aerosols 

ln addition, the HLW melter generates small quantities of other volatile compcmncl-;. 
including 129(. '-'c, 3H, and vol::itile 01:ganic compounds. · 

The purpose of the HLW off-gas treatment process system is to cool and treat the 
melter off-gas rind vessel ventilation off-ga.-. 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-ga.~ 
treatment system, This primary off-gas system is designed to hru1dlc interminent 
surges of seven times steam flow and three times non-condcnsable flow from feed. · 

. The primary system consist~ of 11 film cooler, an SBS, a wet efcctrost.ttic precipitator, 
a high efficiency mist eliminator, and two stages of HEPA filtration. This system · 
cools the off-gas and removes particulates. 

Additionally, nn cxtrn line from rhe melter to the SBS is provided in the unlikely case 
that the primary off-ga.,. linc plugs. This extra line includes a valve ns the isofotion 
dl!vicc. A~ soon as the melter vacuum dccrea.,;es to a set point, the valve is 11ctµa1ed 
and off-ga.~ flo'w 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 
<ksigned to handle. n pressure relief device nets a.c; the pressure relief point venting ihe 
off-gas to the melter cell. · 

The ves.c;cl \'entilation header joins the primary off-gas system after the wee 
electrostatic p~cipitator. After passing through the HEPA filters, th,c off-mis is 

_ routed 10 the secondary off-gas treatment system. The off-gas received through the 
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vessel ventilation system consists prim:ui ly of air, water vapor. and nu nor amounts of 
. aerosols generated by the agitation or movement of vessel contents. · 

The secondary off-gas system is designed to handle the maximum sustained flow rate 
from the melter. The secondary off-gas system consist~ of, exhauster fons (two sets), 
a carbon bed adsorbet, a heat recovery unit, n silver_ mordcnite nd-;orption unit~ and a 
catalytic oxidizer and reducer unit. The following seclions provide-descriptions of 
major melter off gas treatment components. 

2.3.2 Primary Metter Off-gas Treatment System 

The purpose of the primary off-gas treatment system is to cool the melter off-ga.-. and 
to remove off-gas aerosols generated by the melter and from the vessel ventilation air. 
TI1is treatment system consists ofa film cooler, an SBS. a wet electrostatic 
predpita1or~ a high cffi_dency mist eliminator, rut electric heater; and high efficiency 
particulate nidilters. Each of the HL W mclters will have n dedicated off-gas 
treatment system, and the following dc:scriptions apply to. both melter off-gas 
treatment systems. 

Film Cooler 

The functi0,n of the film cooler is to coo) the off-gas_ below the glass sticking 
temperature io minimize solids deposition on the off-ga.~ piping walls. The off-gas 
exits the mcher and is n1ixed with air in the off-gas film cooler. Each melter ha.~ a 
film cooler. The film cooler is a double-wntled pipe designed to introduce injected 
gas a"\ially along the w.ills of the off-ga.c. pipe through a series of holes or slot-. in the 
inner wall. 

A rnechanicnl reamer may be mounted on the film cooler -to periodically remove 
solids build-up on the inner film cooli:r wall. The reaming device (wire brush or dril I) 
would be periodically inserted into the film cooler for mechan.ical solids remoV31~ 

· Submerged Bed Scrubber 

The off-gos from the HLW melter is further treated by an SBS. The off-gas enters the 
SBS column for f urtber cooling ~nd solids removal. 1be SBS is a passive device 
cksigned for :i.queous scrubbing of entrained radicxicth·c particulate from melter off• 
gas, cooling and condensation of melter vapor emissions, and interim storngc or 
condensed fluid'). It will al'io quench the off-gas to a desired discharge iempemlure 
through the use of cooling coils/jacket~ The off-ga.~ knvcs the SBS in thermal 
equilibrium \\'ith the scrubbing solution. 

The SBS ha.~ two off-g.is inlets. one for the nonnal opcnllions line and one for the 
st:indby line. The off-gas enters the SBS through the appropriate inlet pipe th.it runs 
down through the center of the· bed to the packing support plate. The be~-retaining _ 
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walls wm extend below the support plate creating a lower skiit 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 packin~ the injected off-gas then 
bubbles up through the pncked bed. The rising ga.-. bubbles also cause th~ scrubbing 
liquid to circulate up through the packed bed, resulting fo a general recirculation of 
the scrubbing solution. The packing breaks larger bubbles into snY.111.er ones to 
increase the gas to water contacting surface; thereby increasing particulate rc~noval 
and heat transfer efficiencies. The wanned scrubbing solution then flows downward 
outside of the packed bed through cooling coils/jacket. The scrubbed off-ga.,; 
discharges through the top of the SBS and i-. routed to the wet electrostatic 
precipitator for further particulate removal. 

Wet Electrostatic Precipit:1tor 

The ~BS off-g:is 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 pfatc. The evenly distributed saturated gas then flows 
downwurd through the t1.1bes. The tubes act as positive electrodes. Each of these 
tubes has u single negatively charged electrode. which runs down the.centerline of 
each tube. A high voltage, dire.ct current transformer supplies ihe power to the 
electrodes; ·A strong electric field generated nlong the.electrodes will give a negntive 
charge to the aerosols. The neg~tively charged particles mo,.·e toward the positively 
charged tube walls for colJectiQn. Collected p~nicles are then washed from the tube 
walls along with collected mists. A'> the gas passes through the tubes, the first 
partkles captured arc the water droplets. As the water droplets gravity drain through 
the electrode tubes. the collected particles arc washed off, and tlle final. condensate is . 
collected in the wet electrostatic precipitator dished bottom area. A water spray may 
be used periodically to facilitate washing collected aerosols froin the tubes. The tube 
drain and wa.~h solution are routed to a collection vessel. 

High Efficiency Mist Eliminator 
. . ! 

Further removal of radioactive acrospls is accomplished using the HEME. The 
HEMEs nlso redu~e the d·usHooding rate on the HEPA filters. A HEME is essentially 
a high eflidency demister that has n removal efficiency of greater than 99% for 

· aerosols dmvn to the sub-micron size. As the off-gas pa.~ses through the HEME. the · 
liquid droplet'> nnd other aerosols within the off-ga.'> interact with HEME filament'>. 
A-:. the aerosols contact the filaments. they adhere to the filaments surface by surface 
tension. As the droplets ilgglomcratc 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 gns velocity. These colltcted droplets will co~tain · 
the majority of the off-ga.'i radioactivity and will be collected in the bottom of the · 
HEME. The condensate wiJt collect and gr.ivity drain ii:ito an SBS condensate vessel. 
As the condensate nows down through the ·filter bed., a washing nction is generated 
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that will help wash collected solids from the filt~r clements. However. some solids 
may accumulate in the bed over time. causing the pressure drop across the filter to 
increase. When the p~ssure drop across the HEME reaches a predefined level. it is 
wa.~hed with process wnter to facilitate removal of accumulated solids. Some 

· insoluble soiids may remain. and their accumulation will cventu~lly lead to the 
replace.ment of the HEME filter elements. 

liEPA Pre-Heaters, Filters and Exhauster 

The off-gas is heated using an electric pre-heater to a temperature nbove the ga.~ 
stream· s dew point and then p:issed through dual set of HEPA filters to provide high 
efficiency submicron removol. The off-gas is heated to ovoid condensation in the 
HEPA filters. The HEPA filters provide a combined particul.ite removal efficiency · 
greater than 99.9995%. When the differential pressure drop across the.filters 
~comes too high. they will be remotely changed out. The system is comprised of 
two parallel heater/HEPA filter trains: The off-gas pas.w.; through one train while the 
other remains nvailnble as an installed backup. 

. . 

2.3.3 Standby Primary Off-Gas Treatment System 

The standby line consists of an off-ga'i duct from the melter 10 the SBS and a pressure 
relief device. The standby off-ga-. duct will extend to the bottom of the SBS p-JCked . . 

bed. identical 10 the m:iin off.ga.c; line. It is the same size a.-. the main off:ga.-. line. 
thus providing a doubting of flow cross-section for melter-generated g:ises. During 
the unlikely event ot melter surge. the pressure relief valve will open rapidfy • 

. providing an alternative poth for the melter off-gas to flow. With this altenmtive 
routing. pressure control on lhc melter plenum can be maintained. 

2.3.4 Vessel Ventilation Oft-Ga.,; Treatment 

The vessel ventilati90 off-gas system prevents migration of waste contaminates into 
the process cells and operating area.c;. It docs this by maintaining the various HL W 
process vessels under a slight vacuum relative to the celJ. The composition of the 
ventilation air i~ expected to be primarily nir with slight chenucnl and radiooc:rivc 

· JYJrticulatc conramination. 

The vessel ventilation nir i-. combined with the melter off-ga.-. prior to entering the 
· primary off-gas system HEMEs. The combined air streams are tre-Jted together in the 

remaining sections of the primary and secondary off-gas treatment systems. A 
pressure control device is used to regufate lhc prcs.~urc between the vessel vc.ntilation 
off-gas system nnd the melter off-ga.-; system. 
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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 pl:mt is collected in the pulse ventilation system headers. This 
exhaust is potentially contaminated with aerosols and particulates.· Eleciric pre
heaters eliminate liquid aerosols nnd reduce the relative humidity of the gas stream. as. 
necessary, before it encounters the system HEPA filters. The ga.~ 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 Seconililry Off-Gas Treatment System 

The combined primary off-gas stream and vessel v~ntilation off:gac; stream nre 
d"ischarged to the secondary off-gas treatment system. The secondary off-gas system 
will treat the combined.off-gas to a leyel protective ofimman-health and lhc . 
environment. Specificafly. the secondary off-gas trcatincnt system will remove 
radioactive iodine. volatile organic compounds, and acid ga.,;es.. ac; required. to·mcet 
the facilities• air discharge requiremenL-.. The secondary off-ga.-. treatment system 
consists of c:irbon bed adsorbcrs, silver mordenite column. an organic thermal 
catalytic oxidizer unit. nnd a NO~ SCR unit. 

Carbon Bed Ad,;orber.; • 
Two par.iltel carbon beds wilt be provided after the exhaust fans and will be arranged 
in a lead/lag configumtion to aflow continued operation media change ouL The 
carbon beds will be located up:meam of the thermal catalytic oxidizernnd reducer 
unit (TCO/SCR) to remove mercury and halides from the off-gas nnd serve to prevent 
mercury from fouling the TCO/SCR catalyst. 

Silver Mordenite Ad..orbcr. 

The silver mor<lenite nd'iorbcr is present to remove halogens such a.,; radioactive 
iodine. fluorine, and chlorine rrom the melter off•ga-.. Silver mordcnite is ;m 
absorbent in the form of cylindrical pellet~ c_onraincd in cartridges. The absorbent is 
expected to lose cffcctiv~es..~ o,·cr time ·and will require replacement. Halogens react 
with lhc sil~·er in the bed and ore trapped within the matrix. Loading begin.,; nt the 
front of the silver mordcnitc bed~ and progressively loads the silver through the 
column until breat.1hrough is reached at the end of lhc column. Absorption reactions 
occur within a reaction zone (or mass tra.n.c,fer zone) that varies in fength, depending 
on the temperature of the bed and the gns 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 instcnd n bank of cartridges through which the ga.c; stream is 
directed.-The absorbenl cartridges :tllow for manual removal and replacement. when 
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required or after a predelennined life span. and are sized to fit into standard wa,;te 
dmm.i; for_ disposal. 

Cntnlytic 0,cjdizer/Reducer Unit 

To remove volatile organic compounds and f".lOx in the off-gas stream. n catalyst skid 
mounted unjt with a combined thcnnal 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 NO. ~lective catalytic 
reduction bed. In this catalyst skid, organic compounds are oxidized-to carbon 
dioxide. water vapor. and pos.~ibly acid ga~ (depending on the halogenated volntile 
organic compound present in the stream}. Also. N<>x is reacted with ammonia to 
reduce it to nitrogen gas and water vapor. 

The voe catalyst column operates at a somewhat lower temperature than the NOx 
cntalyst; therefore. it is placed at the beginning ofthe uniL This arrangement also 
prevents the formation of NO~ through the VOC catalyst from the oxidation of 
nmmonia. which is added after the gas goes through the VOC catalysL Further off
ga. .. heating will occur through the VQe cntalyst. as the reactions occurring are 
exothermic. · 

As che off-!?as enters the unit. it travel,; through the heat recovery unit, which. is a plate 
h~t exchanger. The heating q1edium used i .. the exhaust from the catalytic 
oxidizer/reducer unit. The cooJ 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 or,£anic compound catalyst. the off-gas enters a chamber where 
gaseous ammonia is injected through an atomized spray ond aliowed to mix with the 
off-gas. Ammonia -is ndded so that the NOx rcdu~tion reactions can be carried out. 
Reduction of NOx is nlso nn exothermic reaction; therefore. it significantly increa.-;es 
the off-gas tcmpcr.iturc. This hot off.gas then enters the hot side of the heat recovery 
unit to hent the incoming off-ga.-.. · 

2.3.7 lmmobUized IILW (lULW) Glas.,; ennisterStornge 

The d~contaminatcd IHL W canisters are stored at a the IHL W canister storage arcn • 
. 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 JHLW canisters will be scaled 
through welding. Visual inspection will be conducted to ensure complete closure. 
Under nonnal operating conditions. the IHLW canisters rue not expected to produce . 
emi'isions. 1berefore. no controls wiJI be provided for the JHLW canister storage 
area. 
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2.3.8 Melter Off•Gas Maintenance Bypass System 

The HLW nnd LAW melters are equipped with a maintenance ventilation line that 
bypasses the SBS and WESPunits. The purpose of this Iine·is to provide melter 
ventifation during idling conditions in the unlikely event that the SBS. or WESP 
requires ma.iriten:utce. Prior to initiating use of the maintenanc_e ventilation line • . 
waste feed will be hailed and the melter placed into nn 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 m.iintenance 
ventilation line could nlso be used if maintenance was required for the mclcer standby 
or duty off-gas lines connecting the melter and the SBS. or the standby off•gas line · 
actuation valve. In this ca'ie, 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 ga.<. 
volume expected during slurry feeding. The gas will still be processed through the 
secondary off-ga.<; treatment system that includes HEPA filtration. thermal catalytic 
oxidation. nod serective catalytic reduction. 

2.4. WTP Building Ventilation _ 

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

• C2 area ventilation 

• C3 area ventilation 

• · C5 area ventilation 

The C2 area.'i typically will consist of non-process operating nreai,. access corridors. 
and control/instrumentation and electrical rooms. Fihered air will be supplied fo 
these areas by the C2 supply system nnd will be cascaded into adjacent C3 area.<; 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 nreas. Access from a C2 area to a C3 area will be via a C2/C3 
sub-cfumge room. Air will generally be drawn from C2 area.s and ca.-;cadcd through 
the C3 areas into CS areas. The C3 air that i'i not casctidt.-d to C5 area.'i is pa~sed_ 
through HEPA filters and dbichurged to the otmosphcre. · 
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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 ca.,;cnded into the CS nreas, generally from adjacent d areas, 

· and extracted by the CS extract system. The C5 exhaust system will be comprised of 
HEPA filters and variable speed fans. F.lll.'> designed to maintain continuous system 
operation will drive the airflow. This system will also be interlocked with the C3 nrea 
ventilation system to prevent backflow by shutting down the C3 system if the C5 area 
vcntila(ion system shut'> down. The C5 air is passed through HEPA filters and 
disch:u-ged to the ntmosphere. 

2.5 Analytical Laboratory Off.Gas System 

The \VfP analytical laboratory will provide support for process control, waste form 
compliance. regulatory nnalysis for air, liquid, soil and sludge srunples, and tank farm 
core and grab samples. Radionuclide particulate and aerosols are expected in the 
analytical laboratory exh:mst systems due lo the handling and analysis of various 
samples. 

The \VTP Jnboratory will be composed of nn:ilytical hot cell laboratory equipment 
system (AHLland :malytic-.il radiological laboratory equipment system (rad Jabs). 
Sample conveyance systems will automaticnlly transport samples fro,m the. oth.:r 
process plants to the analytical laboratory. Hlgh-activity·samples will be managed in 

· a hotcell area-th.It will contain hot cells dedicated to sample receipt. sample fusion. 
ncid digestion. oncl dilution to.,.'iupport specific analytical techniques or functions in 
the onalytical radiological laboratories. The hot cell exhaust will be handled as CS 
ventilation system nnd the cx~usts from C5 ventil~tion 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 nnd medium 
rndioocti,·c samples. E.ich laboratory will have specific aruilytical.equipmen~ to 
perform the intended function. Fume hoods within these laboratories will be handled 
by the C3 vcnti lation system and vented through emis.~ion unit LB-S I. This· stream is 
processed through one stage of HEPA fiJtrntion. · The building \."Cntilation air 
a.-..'ic:>ciated with general laboratory work areas or offices will be vented through 
emission unit LB-C2. This stream is processed through 11 one-stage HEPA filtration 
system. 

~6 Bal:ince or Facility OIT-Gas Controls 

Based on the anticipated nct-ivitics nnd emission ,malyses. the glass former .~tornge 
· area i.s. the only nrea th.it will be equippc;d with. controls for criteria nir pollutant 
emis.'iions. 
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. The outdoor storage area will contain the material storage silos. weight h<>ppers. 
transporters. blending silos, and blended glass former transporters. The storage silos 
and blending silos will have bag-houses· to minimize emissions during loading and 
unloading. To further limit emissions. transfer of the glas.~fonners between the · 
weigh hoppers. the blending silos. and the melter feed hoppers will occur through 
sealed. dense-phase pneumatic conveying. 

THEREFORE, IT IS ORDE~ED that the project as described in said Notice of Construction 
application. and more specifically cL."taikd in plans. specificatio~ and other infonnation; submitted 
10 the Washington State Department of Ecology in reference thereto. is approved for construction. 
installation and operation. provided the following conditions are met: · · 

APPROVAL CONDITIONS: 

. J. EMISSIONS CONTROL 

I.J Opacity from each exh:mst stack from process facilities (Pretreatment. HLW and LAW) 
shall not exceed 5%. other facility stacks sha11 not exceed 10%. 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. 

I .2 All boilers. generators and the diesel fire pump shall be fired on Ultra-Low Sulfur Fuel . 
(Ul.SF). Ul.SF means natural gas. propane. or fuel oil with n sulfur content of 0.0030 % 
or Jess. Compliance shall be monitored by maintaining and submitting record.-. of fuel 
purchases. · · 

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

1.4 Each of the three emergency generators 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 e.ich gencr.itor. 

1.5 Each of &he two diesel fire pumps shall not operate for more than. 110 hours per year on 
a f 2 month tolling summation calculated once per month. Compliance shall be 
monitored by installing .and operating a non-rcsetable totalizer ori the fire pump. 

2. TOTAL Er.llSSION LIMITS · 

2.1 The activities cJcscribcd in lhe NOC application will be pcrmilted with the control 
technologies proposed. provided that the total emission.-. from au nctivitics will not 
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result in cxccedance of WAC 173-460 ASTu or the criteria pollutants estimate listed 
under the Emissions sec~ion of this order. · 

2.2 A new NOC will be required. if total emissions of toxic air pollutants exceed the values 
specified in the tables in Attachment l. These vatues shall be confirmed by emission · 
caJculation.s, for indicator constituents; derived from waste characterizntion data 
obtained through implementation of the Ecology approved R~gulatory Data Objectives 
Supponing Tank Waste Remediation System Privatization Projecr(PNNL-120-i0). 
The ma.~ feed rates for the in4icator constituents \Viii be verified.to be less th:m or 
equal to the mass feed rates used in the /111egmted·£niissio11s Baseline Report/or tlte 
Hanford Tank Waste Tr~atmenlond btm1obiliwtio11 Plant (24590-\VfP-RPT, PO-OJ-
008, Rev 0). Results of any such calculations will be main~ined on file nnd made 
nva~lable upon inspection/request. 

2.3 A new NOC nlso is required if total emissions of any criteria pollutant,;, derived from 
calculations/monitoring. would exceed !he estimates listed under the Emission.,; section 
of this order. · . 

3. GE~'ERAL TF..sTING REQUIREMENTS 

3.1 WitQin 180 days of achieving the optimized feed rate of simul:mt D.t which the LAW 
· nnd HLW vitrification facilities will be Oj>Crated. the pcrmittee shall demonstrate initial 
. compliance through a performance demonstration conducted per an Ecology approved 
•Performance D~monstration Plan. The permittce sh:lll utilize the Performance· 
Demonstration Plan requirements identified in· the Dangerous Wctst,: Portion of the 
Resource Consermtion and Recoi·ery Act Pennitfor rhe Treat11ie111. Storage; a11d • 

.Disposal of Dangerous mute 1/auford Waste Trecm11e111 and lmmqbi/iz.arion Plant 
(DWP). condition lII.10.H.5.f (LAW) and III. I0J.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 conducled in 
accordance with the frequency identified in lhe DWP. conditions lli.10.1.J.h (LAW) and 
IIUO.K.l.h (HL~V). . . 

3.3 The permittcc shall provide to Ecology wriuen reports of all compliance testing 
nssochued wi~h the 3.1. 3.2. und 3.5 within 90 days of the test dale. 

3.4 Sampling ports and platforms for testing must be provided by ahe pcrmiltee. The pons· 
must meet the requirements of Title 40 Code of Federal Regulillions Part 60 (40 CFR 
60). Appendix A. Method 1, 7/1/00. Adequate permanent mid s:tfe ;tcccss to the test 
ports must be provided. · · 
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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 :md 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 

.3.5.4 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~ 7/1/00. 

3.6 During the boiler source testing described in 3.5 above, a direct-re:iding measurement · 
device for carbon monoxide with a minimum measurement accuracy of five percent or 
less shall take readings according to methods proposed by the permittee and approv~d 
by Ecology in writing in advance of the testing. The direct-reading in!>trument shall be 
calibrated for future use, using the results of the source t~ting. 

4. Ei\IlSSION CO:\'TROL MONITORS 

Emissions from boilers nnd generators shall be monitored for CO. and Oxygen by means of a 
portable emissions analyz~r (direct-reading measurement device) at initial startup nn~ ·after 
routinely scheduled maintenance activities and burner/control ndjustmenls such a-; fuel/air 
metering ratio control and oxygen trim_ control. · 

5. MANUALS 

Within 90 days of startup USDOE shall identify operational par.1meters and practices that 
will constit\1te proper operation of the Pretreatment pl:int, LAW vitrification plant, the HLW · 
vitrification plant. the Lnboratory, 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 
Operations and Maintenance (O&M) m.muaJ for the facility. · The O&M manual shall-be 
nmintained :ind followed by the US DOE and shall be available for review by state, federal 
and loci! agencies~ The O&M manual,; shall be updated to reflect any modifictitions of the 
process or operating procedures. The Pretreatment plant, LAW vitrification plant. the HLW . 
vitrification plant. the Jabot.itory. and the. BOF shall be properly designed, opcr.ited and 
maintained. Failure to follow the requirements of the O&M Manual, and the adequacy of the 
O&M Manual will be lwe> of the factors considered by Ecology in· determining whether these 
sources nrc ·properly designed. opcr-Jtcd. and maintained. Emis.~ion.~ that result from a (ijilurc 
to follow the requirements.of the O&M rroliual may be considered credible evidence that 
emission violations have pc:currcd. 
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6. ll"tTTIALNOTIFICATIONS &SUBMITTALS . 

All notifications and submitt.tls required under these Approva~ Conditions sh:111 be sent to: 

Washington State Department of Ecology 
Nuclear Waste Program 
1315 West Fciunh Avenue 
Kennewick. Washington 99336-6018 

7. MONITORING and RECORDKEEPJNG 

Specific records shall be kept on-site by·the Pcrmittee and made available for inspection by 
E~ology upon request. The records shall be organized in a readily accessible manner and 
cover a minimum of-the inost recent 60 mQl'lth period. The records to be kept shall include. 
but not be limited to. the following: · 

7. I Calculations of TAPs emissions derived from wa.,;te feed characterization 

. 7 .2 Calculations of ammonia emissions from LA ,v nnd HL W 

7.3 R_~ords of monthly fuel purchases at)d an annual certification. from the fuel 
distributor •. stating the sulfur content .of the fuel that was supplied. 

7.4 Log.-. of boiler tune-ups nnd significant boiler maintenance acti\'ities wiH be 
maintained 

8. GENERAL CONDITIONS 

8. l Fugitive Dust Control: A Con.~truction Phase Fugitive Dust Control Plan. 
prepared using EPA and ~otogy guidelines. sh.ill be developed and implemented. A 
copy of this plan shrui be rmiintru_ned on-site nt rut 1imi;s in a place known to facility 
emplo)'CCS thnt are responsible for complying with the requirements contruned therein nnd 
shall be retrievable by those employees at all times when activities regul.ited by the 
documents arc oc-c::urring. Th~ document,; shall be made avaifoble to .Ecology upon 
request. 

8.2 Comm4?ncing/Discontinuing Construction and/or Operations: This npprovnl shall 
become void if the proposed activities are not commenced within 18 months afier 
receipt of this_ Order approving the NOC application. or if activities are discontinued for 
n period of eighteen 18 month.-. . 

. 8.3 CompJiance Assurnnce Acces.": Access to the source by the United St.ttes 
·Environmental Prot~tion Agency. or Ecology. shall be allowed for the purposes of 
compliani::c as."urancc inspections. Frulure to allow access is grounds for revocation of 
the Ord~r approving the NOC. 

USDOF. Nol~ ol CDMlt\A.-tiocl Arr-:il Onkc t,:u. OF.O:!N.,.,,P-00 
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8.4 l\ fodification to Fadlity or Operating Procedures: Any modification to any 
equipment ~r openiting procedures, contrary to information provided in the NOC 
applicntio~ shall be reported to Ecology at least 60 days before such modification. 
Such modification may require a new, or a,mended, l'lOC npproval Order. 

8.5 . ActMties Jncomistent ,vith this .Order: · Any activity unden:tken by the Pennittee or 
others; in n manner that is inconsistent \\1th the NOC application. and this . 
determination, shall be subject to Ecology enforcement under applicable regulations. · 

.. 8.6 Obligations under Other Laws or Regulation.~: Nothing in this Order shall be 
construed to relieve the Pcrmittee of its obligations under any !ocal. state. or federal 
law~ or regulations. · 

8.7 Nothing in this approval shall be construed as obviating compli:mce with. any 
requirement of Jaw other than.those imposed .pun-uant to the Wac;hington Clean Air 
Act, arid rules nnd regulations there under . . 

8.8 A two month testing and break-in period is nllowed, after any part or portion or this 
project becomes opcration:il, to make nny ch:mges or adjustments required to comply 
with applicable rul~s .ind regulations pertn.ining to nir quality nnd conditions of 
opcmtion imposed herein. Thereafter. any violation of such rules and regulations. or of 
the terms of this approval. shall be subject to the sanctions pro..,.idtd in Chapter 70.9..J 
RCW. 

' Authoriz.ition may be modified. suspended or revoked in whole. or pa11, for cause including. but 
not l1mitcd to. the following: 

l. Violation of any terms or conditions or this aulhori~tion 

2. Obtaining this authorization by misrepresentation. or failure to disclose fully all relevant" factc; 

The provisions of this nuthoriz.ation are severable nnd, if any provision of this authoriz:ation. or 
application of any provisions of this authorization lo 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 chcreof by application. within 
30 days of receipt of this ORDER, to: 

Pollution Control Hearings Boord 
P.O. Box 40903 
Olympia. Washington 98504-0903 
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Concurrently. copi(:S of the application mtLc;t be sent to: 

Washington Stare Department of Ecology 
P.O. Box 47600 
Olympia. Washington 98504-7600 

Washington State Department of Ecology 
1315 West Fourth A venue 
Kennewick Wac;hinl!ton 99336-6018 . . 

These procedures are consfstent with the provisions of Chapter 43.21 B.RC\V. and the rules and 
regulations ;idoptcd there .under; 

DA TED at Kennewick. Washington. this the 24th day or November 2003. 

PREPARED AND REVIEWED BY: 

APPROVED UY: 

-Jr.PlLL Mihael A. Wilson 

USOOF. Nolie~ ot c-.-"i"" Arrl'OVl>l Ord..T No. DI ~--\W.to 
NO\~llbcr 1-1.2003 u......:....,.,_,..,.., 



Attachment 3: 

Proposed minor modification to the Hanford Air Operating Permit (AOP) for the WTP operation 
(Table 1.6 insertions in the Attachment 1 of the Hanford AOP). 



Discharge Point Number: P-WTP-001 
200E Area, Vitrification 
Requirement Citation (WAC or Order Citation): DE02NWP-002, Amendment I 

Condition Approval Date: 11/24/2003 
Condition: Emissions Control: 

Periodic Monitoring: 

Test Method: 
Test Frequency: 

Required Records : 
State-Only Enforceable: 
Calculation Model ID: 

1.1 Opacity from each exhaust stack from process facilities (Pretreatment, HL W and LAW) 
shall not exceed 5%, other facility stacks shall not exceed I 0%, 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. 

For Pretreatment, HL W and LAW 
See Section 2.1 , Tier 3. 

EPA Reference Method 9. 
At least once per calendar quarter. 

Test Records . 
No: 
Not applicable. 

Condition Approval Date: 11/24/2003 
Condition: Emissions Control: 

1.1 Opacity from each exhaust stack from process facilities (Pretreatment, HL W and LAW) 
shall not exceed 5%, other facility stacks shall not exceed I 0%, 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. 

Periodic Monitoring:· For Boilers, generators and fire pumps: 
See Section 2.1, Tier 1. 

Test Method: EPA Reference Method 9 . 
Test Frequency: At least once per calendar quarter. 

Required Records : Test Records. 
State-Only Enforceable: No. 
Calculation Model JD: Not applicable. 

Condition Approval Date: 11/24/2003 
Condition: Emissions Control: 

I . 1 Opacity from each exhaust stack from process facilities (Pretreatment, HL W and LAW) 
shall not exceed 5%, other facility stacks shall not exceed 10%, 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. 

Periodic Monitoring: For other facility stacks: 
See Section 2. 1, Tier 2. 

Test Method: EPA Reference Method 9 . 
Test Frequency: At least once per calendar quarter. 

Required Records: Test Records. 
State-Only Enforceable: No. 
Calculation Model ID: Not applicable . 



- ---------- - ------------- ~ 

Discharge Point Number: P-WTP-001 
200E Area, Vitrification 

Requirement Citation (WAC or Order C itation): DE02NWP-002, Amendment I 

Condition Approval Date: 11/24/2003 
Condition: Emissions Control: 

Periodic Monitoring: 
Test Method : 
Test Frequency: 

Required Records: 

1.2 All boilers, generators and the diesel fire pump shall be fired on Ultra-Low Sulfur Fuel 
(ULSF), ULSF means natural gas, propane, or fuel oil with a sulfur content of 0 .0030 % or less . 
Compliance shall be monitored by maintaining and submitting records of fuel purchases. 

Recordkeeping. 
Not specified. 
Not applicable. 

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

State-Only Enforceable: No. 
Calculation Model ID: Not applicable. 

· Condition Approval Date: 11/24/2003 
Condition: Emiss ions Control : 

Periodic Monitoring: 
Test Method : 
Test Frequency: 

1.3 Three of the steam generating boilers shall not exceed 8,760 hours per year, and three sha ll 
not exceed 3,679 hours per year on a 12 month rolling summation calculated once per month. 

Compliance shall be monitored by insta lling and operating non-resetable totalizers on each 
boiler. 

Record keeping. 
Not specified. 
Monthly. 

Required Records: Records showing all hours of operation . 
State-Only Enforceable: Yes. 
Calculation Model ID: Not applicable . 

Condition Approval Date: 11/24/2003 
Condition: Emissions Control: 

Periodic Monitoring: 
Test Method: 
Test Frequency: 

Required Records: 
State-Only Enforceab le: 
Calculation Model ID: 

I .4 Each of the three emergency generators sh al I not operate for more than 164 hours per year 
on a 12 month ro lling summation calculated once per month . Comp li ance sha ll be monitored 
by insta lling and operating non-resetable totalizers on each generator. 

Recordkeep ing. 
Not specified. 
Monthly. 

Records showing a ll hours of operation. 
No . 
Not app li cab le. 

Condition Approval Date: 11 /24/2003 
Condition: Emiss ions Contro l: 

Period ic Monitor ing: 
Test Method : 
Test Frequency: 

1.5 Each of the two diese l fi re pumps shall not operate for more th an 110 hours per year on a 
12 month rolling summation ca lcul ated once per month . Compliance sha ll be monitored by 
installing and operating a non-resetable totalizer on the fire pump. 

Record keeping. 
Not spec ified. 
Monthly . 

Required Records: Records sho wing all hours of operation. 
State-Only Enforceab le: No. 
Calcu lation Model ID : Not app li cab le. 



1 Discharge Point Number: P-WTP-001 
200E Area, Vitrification 
Requirement Citation (WAC or Order Citation): DE02NWP-002, Amendment I 

Condition Approval Date: 11/24/2003 
Condition: Total Emission Limits: 

Periodic Monitoring: 
Test Method: 
Test Frequency: 

Required Records: 

2.2 A new NOC will be required, if total emissions of toxic air pollutants exceed the values 
specified in the tables in Attachment I . These values shall be confirmed by emission 
ca lculations, 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 wi ll 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. 

Recordkeeping. 
Not specified. 
At least once per calendar year. 

I. Calculations ofTAPs emissions derived from waste feed characterization . 
2. Calculations of ammonia emissions from LAW and HLW. 

State-Only Enforceable: Yes. 
Calculation Model ID: Not applicable . 

Condition Approval Date: 11/24/2003 
Condition: General Testing Requirements: 

Periodic Monitoring: 
Test Method: 
Test Frequency: 

Required Records : 

3. 1 Within 180 days of achieving the optimized feed rate ofsimulant at which the LAW and 
HLW vitrification facilities will be operated, the permittee shall demonstrate initia l compliance 
through a performance demonstration conducted per an Eco logy 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 II I. I 0.H.5 .f (LAW) and III. I 0.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. 

Recordkeeping. 
Not speci fled . 
Not app licab le. 

I . Performance Demonstration Plan. 
2. Notification Documentation . 

State-Only Enforceab le: Yes . 
Calculation Model ID: Not applicable . 



f Discharge Point Number: P-WTP-001 
200E Area, Vitrification 
Requirement Citation (WAC or Order Citation): DE02NWP-002, Amendment 1 

Condition Approval Date: 11/24/2003 
Condition: General Testing Requirements: 

Periodic Monitoring: 
Test Method: 
Test Frequency: 

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. I 0.1.1.h (LAW) and III. 1 0.K.1.h 

(HLW). 

Recordkeeping, measurements, and emission ca lculations. 
As stated in condition. 
At startup and at least once every 5 years thereafter. 

Required Records: Test Records. 
State-Only Enforceable: Yes. 
Calculation Model ID: Not app licable. 

Condition Approval Date: 11/24/2003 
Condition: General Testing Requirements : 

Periodic Monitoring: 
Test Method: 
Test Frequency: 

3 .5 General Testing Requirements: 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 

3.5.4 Volatile Organic Compounds (VOC) - EPA Reference Method: 

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

Recordkeeping, measurements, and emission calculations. 
As stated in condition . 
Initial startup. 

Required Records : Test Records. 
State-Only Enforceable: No. 
Calculat ion Model ID: Not app licab le. 

Condition Approval Date: J 1/24/2003 
Condition: Emission Control Monitors: 

Periodic Monitoring: 
Test Method: 
Test Frequency: 

Required Records : 

State-On ly Enforceable: 
Calcu lation Model lD: 

4 . Emissions from boilers and generators sha ll be monitored for CO, and Oxygen by mean s of 
a portable emiss ions analyzer (direct-reading measurement dev ice) at initial startup and after 
routinely scheduled maintenance activities and burner/control adjustments such as fuel /air 
metering ratio control and oxygen trim control. 

Recordkeeping, measurements , and emission calculations. 
Portable emissions analyzer calibrated during most recent source test. 
Initial startup and after routinely schedu led maintenance activities. 

I . Portable emissions analyzer records . 
2 . Logs of boiler tune-ups and significant boiler maintenance activities. 

Yes . 
Not app li cable. 


