DAHO L
- DEPARTMENT OF ENVIRONMENTAL QUALITY

-

'LEQURCE
at IIIe

ENVIRONMENTAL LAB.RATORY
Permlt Number 023- 00001 -

PUBLIC READING ROON

LT ISsuedJune72002 o

ooy [

MWTF PERMIT TO CONSTRUCT

AN AIR POLLUTION EMITTING

IIAH. NATIONAL ENGINEERING AND :

‘85, DEPARTHMENT OF EN}" -
ok OPERATIONS omm T




MANUAL TITLE: IDAHO DEPARTMENT OF ENVIRONMENTAL
QUALITY, AMWTF PERMIT TO CONSTRUCT AN AIR
POLLUTION EMITTING SOURCE, IDAHO NATIONAL
ENGINEERING AND ENVIRONMENTAL
LABORATORY, PERMIT NO. 023-00001
Issued: June 7, 2002

ASSIGNEDTO: DOE ﬁeacl;nJa Room CONTROL #:_ T




TRANSMITTAL
LETTER




i —FE T i "
f TRECENES o )
; s
{ !
STATE OF IDAHO f JIN 0L :
DEPARTMENT OF P
ENVIRONMENTAL QUALITY o =t i

ACTION DUE Dazs—

Dirk Kempthorne, Gove'rnor

1410 North Hilton * Boise, Idaho 83706-1255 « (208) 373-0502
C. Stephen Alired, Dir(ector
W

d

June 7, 2002
CERTIFIED MAIL #7000 1530 0005 5348 6322 ‘ .

Mr. Fred Hughes, General Manager

BNFL,.Inc. i .
1970 E. 17th St., Suite 207 ’
Idaho Falls, ID 83402 : ,

“RE:  AIRS Facility No. 023-00001, INEEL, Idaho Falls :
(Final Permit to Construct, AMWTF) , A A : i

~ Dear Mr. Hughes:

The ldaho Department of Enwronmental Quahty (Department) is issuing Permlt to Construct (PTC) '
~ No. 023-00001 for the Advanced Mixed Waste Treatment Facility (AMWTF) at the Idaho National {
g Engineering and Environmental Laboratory (INEEL) in accordance with IDAPA 58.01.01.200 - 223, ‘
O Rules for the Control of Air Pollution in Idaho. This PTC supersedes PTC No. 023-00001 issued for |
the AMWTF by DEQ on April 19, 2002. The enclosed PTC is effective immediately and is based on

the requested changes recelved May 9, 2002: o _ N

The followmg changes were made to the PTC

o Cover page, Sectlon 8-The followmg text was added “Th/s perm/t supersedes Perm/t to

Construct No, 023-00001 issued on April 19, 2002.” b

e Permit Condition 1.1 - The following portion of the permit condition was removed: “..Aor shall '
radionuclide emissions from the AMWTF by themselves cause any member of the publ/c atany !

" off-site point where there is a residence, school, business, or off ce to receive an effective dose |

equivalent to greater than 0.1 mrem/yr.” - i
lv

Subpart H of Title 40 of the Code of Federal Regulations (40 CFR), Part 61 establishes an i
emission standard for radionuclides for Department of Energy facilities. Therefore, the 10 :
millirem per year standard established in 40 CFR 61.92 applies to the entire INEEL facility. !

There are no other emission standards established in Subpart H. kK
|

s Permit Condition 1.3 - The fuel-burning equipment standard for particulate matter was changed ' "
from 0.050 grains per dry standard cubic foot (gr/dscf) for liquid fuel to 0.015 gr/dscf for gaseous:r
fuel because propane is combusted as a gas.

« Permit Condition 1,5 was removed. The New Saurce Performance Standard (NSPS) listed in 40”

- CFR Part 60, Subpart Dc does not apply to the- boilers at the facility. .

« Permit Condition 2.2.4 - The throughput of the special-case waste glovebox system was ‘
g ) changed form 0.025 drums.per day to 3.64 drums per day per facility's request. ]

e Permit Condition 2.3 was removed. The Department determined this.permit condition was a
redundant requirement. . . _ b
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¢ Permit Condition 2.4.3 was removed. The facility received data from propane suppliers
indicating the sulfur content in supplied propane is negligible. The Department recommends the
facility maintain documentation from the propane supplier regarding sulfur content.

e Permit Condition 2.8 was removed. The facility is required to determine radionuclide emissions
in accordance with 40 CFR 61.93(a); therefore, Permit Condltlon 2.8 was a redundant permit

condition.

o Permit Condition 3.3 - The requirement to monitor and record the sulfur content of the fuel
burned in the boilers and water heater at the facility was removed because Permit Condition

2.4.3 was removed.

e Permit Condition 3.4 was removed. The NSPS listed in 40 CFR Part 60, Subpart Dc does not
apply to the boilers at the facility.

» Permit Condition 3.6 was removed because it established monitoring and recordkeeping
' requirements for Permit Condition 2.8, which was also removed.

o Table A.2 was tevised to reflect the slight increase in volatile organic compound emissions
. associated with the increase in throughput of the special case waste glovebox.

_The technical memorandum was revised to reflect the changes to the PTC.

i This permit does not release BNFL Inc. from compllance with all other apphcable federal, state or
O local laws, regulations, permits, or ordinances.

Jorge Garcia of the Idaho Falls Regional Office will contact you regarding a meeting with the
Department to discuss the permit terms and requirements. In addition to your facility’s plant
:' manager, the Department recommends the following representatives attend the meeting: your
.. Tesponsible official, enwronmental contact, and any operatlons staff responsible for day-to-day
‘compliance wnth the permit conditions. : : _

You, as we.l as any-other entity, may hiave the right to appeal this permit pursuant to iDAPA 53.01.23,
Rules of Administrative Procédure Before the Board of Environmental Quality. A petition may be filed

with the Hearings Coordinator, Department of Environmental Quality, 1410 N. Hilton, Boise, ID 83706-

1255 within 35 days of the date of this decision. However, prior to filing a petition for a coritested
case, the Department encourages you to contact Dan Salgado at (208) 373-0502 to address any
guestions or concerns you may have with the enclosed permit.

Sincerely/

Kat’herm .
Admlmstrator
Air Quality Divi IOD/

KK/MJS  Project No. P-020504 ~ G:\AIR PERMITS\P T CINEEL AMWTR\P-020504 REV FINAL LETTER.DOC

Enclosures

Q cc: Jorge Garcia, Idaho Falls Regional Office
Sherry Davis, Technical Services

Laurie Kral, EPA - Region 10
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023-00001

PERMIT NO.:

Air Quality
PERMIT TO CONSTRUCT

AQCR: 061 CLASS: B

State of idaho

Department of Environmental Quality SIC: 9999 ‘ ZONE 12’

UTM COORDINATE (km): 335 3,4817.8

PERMITTEE

BNFL, Inc. /Department of Energy

PROJECT

Advanced Mixed Waste Treatment Facility

MAILING ADDRESS cITY . STATE zip
1970 E. 17" St., Suite 207 Idaho Falls . D 83402
FACILITY CONTACT =~ TITLE - | TELEPHONE P
Fred Hughes . ‘ General Manager (208) 524-8484
RESPONSIBLE OFFICIAL - ' TITLE - TELEPHONE

Fred Hughes General Manager (208) 524-8484

EXACT PLANT LOCATION ' COUNTY

INEEL / Advanced Mixed Waste Treatment Facility ‘ Butte

GENERAL NATURE OF BUSINESS & KINDS OF PRODUCTS
Mixed Waste Treatment

GENERAL CONDITIONS

This permit is issued according to IDAPA 58.01.01.200, Rules for the Control of Air Pollution in Idaho,
and pertains only to emissions of air contaminants regulated by the state of Idaho and to the sources
specifically allowed to be constructed by this permit. :

This permit (a) does not affect the title of the premises upon which the equrpment is to be located; (b) -

does not release the permittee from any habrhty for any loss due to damage to person or property
catican h\r rneulhnn from, or DI’IQ!hﬂ out of tha nnelnh lnei‘:nlahnn mainienance, or anrs\t.nn of the n

[SL=3S =i

proposed equnpment (©) does not release the permrttee from compllance with other applicable federal,
state, tribal, or local laws, regulations, or ordinances; (d) in no manner implies or suggests that the
Idaho Department of Environmental Quality or its officers, agents, or employees, assume any liability,
directly or indirectly, for any loss due to damage to person or property caused by, resulting from, or
arising out of design, installation, maintenance, or operation of the proposed equipment. '

This permit is not transferable to another person, place, or piece or set of equipment. This permit will
expire if construction has not begun within two years of its issue date or if construction is suspended for
one year.

This permit has been granted on the basis of design information presented with its application.

Changes of design or equipment may require Department approval pursuant to the Rules for the Control
of Air Pollution in Idaho, IDAPA 58.01.01.200, et seq.

This permit supersedes Permit to Construct No. 023-00001, |ssued April 19, 2002,

//ﬂ

. /7 7
Py e KATHERINE B.KEL\L\-’,.kD/M rs,y'RATOR, AIR QUALITY DIVISION Date Issued: June 7, 2002 -
DEPARTMENT OF ENVIRO kl\ﬂ/E,N:I’AL QUALITY :

KK:MJS : G:\Air Permits\P T CUNEEL AMWTF\P-020504 Permit.doc
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ACRONYMS, UNITS, AND CHEMICAL NOMENCLATURE LIST

Advanced Mixed Waste Treatment Facility
Air Quality Controi Region

American Society of Mechanical Engineers
BNFL, Inc.

. Code of Federal Regulations

carbon monoxide

Depértment of Environmental Quality

Drummed Waste Handling Enclosure

Drummed Waste Processing Glovebox

Environmental Protection Agency

grains per dry standard cubic feet
high-efficiency.particulate air

a numbering designation for all administrative rules in Idaho promulgated in
accordance with the idaho Administrative Procedures Act
Idaho National Engineering and Environmental Laboratory
pound per hour

cubic meter(s)

_million British thermal units per hour.
‘millirems per year
‘National Emission Standards for Hazardous Air Pollutants

nitrogen oxides

operations and maintenace

particulate matter

particulate matter with an aerodynamic diameter less than or equal to a nominal 10
micrometers

quality assurance

Standard Industrial Classification

sulfur dioxide

. tons per year

universal transverse mercator

volatile organic compounds
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1.1

1.2

1.3

1.4

| Permittee: BNFL, Inc. /Department of Energy -

Location:

AIR QUALITY PERMIT TO CONSTRUCT NUMBER: 023-00001

~

Date Issued:

INEEL IAMWITF, Idaho Falls - June 7, 2002

EMISSION LIMITS

Radionuclide Dose Impact Limit SR A S

The Advanced Mixed Waste Treatment Facility (AMWTF) shall operate in accordance with the requirements
of the EPA, NESHAPs, 40 CFR Part 61, Subparts A and H. Radionuclide emissions from the AMWTF shall
not by themselves, or in combination with radionuclide emissions from all other facilities located at the Idaho
National Engineering and Environmental Laboratory (INEEL) site, cause any member of the public at any off-
site point where there is a residence, school, business, or office to receive an effective dose equivalent to
greater than 10 mrem/yr.

[40 CFR 61.92]

Criteria Poliutant Emission Limits

Annual emissions of NO, from the three boilers at the AMWTF shall not exceed the limit listed in Appendix
A. | h » |
' " [IDAPA 58.01.01.211.01]

Fuel-burning Equipment Standard

gr/dscf corrected to 3% oxygen. .

1

The permittee shall not discharge to the atmosphere from any fuel-burning equipment PM in excess of 0. 015O
7]

[IDAPA 58.01.01.67

Opacity Limit - S - '

Emissions from any stack, vent, or functlonally equivalent opening associated Wlth the AMWTF, shall not -

exceed 20% opacity for a period or periods aggregating more than three minutes in any 60- minute period as

required by !DAPA 58.01 .01.625, Rules for the Contro! of Air Pollution in Idaho! Qpacity shall be determined

by the procedures contained in IDAPA 58.01.01.625.

!

!
|
|
[IDAPA 58.01.01.625]
|

O
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2.

2.1

22 .

24

Permittee: BNFL, Inc. /Department of Energy

AIR QUALITY PERMIT TO CONSTRUCT NUMBER: 023-00001

Date Issued:

INEEL /AMWTF, Idahc Falls ' - June 7, 2002

OPERATING REQUIREMENTS

‘Facility Waste Throughput Limit

The permittee shall not process more than 85,000 m?> of waste stored at INEEL without prior Department

approval,
: [IDAPA 58.01.01.211.01]

‘ Throughput Limits

e The maximum combined daily throughput of the Drummed-waste Handling Enclosure (DWHE) and the
' Drummed-waste Processmg Glovebox (DWPG) shall not exceed 43 drums per day.

e The maximum dally throughput of the facility box lines shall not exceed 10 boxes per day.
e The maximum daily throughput of the supercompactor gloveboxes shall not exceed 150 drums per day.
e The mexim'um daily throughput of the special case waste glovebdx system shall not exceed 3.64 drums

per day.
[IDAPA 58.01.01.211.01]

Fuel Consumption Limitations

e The permittee shall combust propane exclusively in the three 12.55 MMBtu/hr boilers and one 2.0 MMBtu/hr
potable water heater at the facility.

o The aggregate fuel consumption for the three boilers at the AMWTF shall not exceed 322,084 gatllons per

consecutive 1Z-monih period.
[IDAPA 58. 01 01.211.01]

Install Zone 3 Ventilation System Air Pollution Control Equipment

The permittee shall install, calibrate, maintain, and operate, in accordance with General Provision 2 and
manufacture specifications, three stages of HEPA filters to control emissions from the following process
areas that exhaust into the Zone 3 ventilation system: the box line and the DWHE. Each HEPA filter stage
shall contain a minimum of two HEPA filters constructed in parallel; one filter shall be used to control

emissions while the second filter is used as a backup.
[IDAPA 58.01.01.211.01]

™. L 4N




AIR QUALITY PERMIT, TO CONSTRUCT NUMBER: 023-00001

' Permittee: BNFL, Inc. /Department of Energy
INEEL /AMWTF, idaho Falls

Date Issued: -.

Location:

- June 7, 2002

2.5 Install Glovebox Ventilation System Air Pollution Control Equipmept SRR

i

The permittee shall install, calibrate, maintain, and operate, in accordance with General Provision 2 and

manufacture specification, three stages of HEPA filters to control emissions.from the following areas that
- exhaust into the glovebox ventilation system the spemal case waste gloveboxes the supercompactor

gloveboxes, and the DWPG. «

Each HEPA filter stage shali contain a minimum of two HEPA filters constriucied in paraliel; one filter shall be

used to control emissions while the second filter is used as a backup.
[IDAPA 58.01.01.211.01]

26  Air Pollutlon Control Device Operating Reqwrements o

3

. All HEPA filters operated within this facility shall follow the requurements specnf jed in Appendix B
" [IDAPA 58.01.01 211 01]

L B RN
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AIR QUALITY PERMIT TO CONSTRUCT NUMBER: 023-00001

P'ermittee: BNFL, inc. /Department of Energy
INEEL /AMWTF, Idaho Falls

Date Issued:

“June 7, 2002

3. MONITORING AND RECORDKEEPING REQUIREMENTS

3.1 Radionuclide Monitoring

In accordance with 40 CFR 61. 93 the permittee shall determine radionuclide emissions and calculate

effective dose equivalent values to members of the pubhc usmg EPA-approved sampling procedures.
. [40 CFR 61.93]

3.2 Throughput Monitoring

The permittee shall monitor and record the following process throughput information. A compilation of the
most recent two years of records shall be kept onsite and shall be made available to Department
~ representatives upon request.

e The total monthly volume of waste processed at this facility. . ‘ v

e The daily throughputs of the DWHE, DWPG, box lines, suprecompactor gloveboxes, and special case
waste gloveboxes. '

O3 Fuel Burning Monitoring ' R

The permittee shail maintain documentation of the type of fuel bumed in each boiler and the potable water
heater at the AMWTF facility. The permittee shall also monitor the aggregate amount of fuel burned in the
three boilers per-any consecutive 12-month'period. A compilation of the most recent two years of records

shall be kept onsite and shall be made available to Department representatives upon request. - }
[IDAPA 58.01.01.211.01]

[IDAPA 58.01.01.211.01]

3.4  Operations and Maintenance Mariuai Requiremerits

“Prior to facility startup, the permittee shall have developed, and submitted for Department approval, an O&M
Manual, including all relevant manufacturer specification information for all air pollution control devices and
associated monitoring equipment. The O&M manual shall, at a minimum, describe the procedures followed
to comply with General Provision 2 of this permit and appiicable manufacturer operating and maintenance
specifications. A copy of this manual shall remain onsite at all times and shall be made available to B

Department representatives upon request. .
[IDAPA 58.01.01.211.01]

DAamna 7 A~AF 14D



4.4 - Certifca.tionof Documénts -

AIR QUALITY PERMIT TO CONSTRUCT NUMBER 023-00001

Permittee: BNFL, Inc. /Department of Energy
INEEL /AMWTF, idaho Falls -

Date Issued: June 7, 2002

‘ Location:

4.  REPORTING REQUIREMENTS - . . . .- . . L )

4.1 Initial Reportinq

- Prior to facility startup, the permrttee shall. submit a copy of the following to the Department for approval
* The O&M Manuel requrred by Permit Condrtron 3. 4 o 7 T o B '

e The O&M Manual required by Permit Condition 2.4 of Appendix B. L J
[IDAPA 58.01.01.211.01] |

' L b . . : - . . Vo
! . . i h [ e L VIR R T o)
Ses PR +

42 Reporting Permit Deviations

The permittee shall submit a report to the Department within 15 days of dlscovenng a deviation of'any term
or condition of this permit. The report shall contain the date(s), duration and descnptron of the devratnon(s)

and the procedures taken to remedy the cause of the devratlon(s) .
, . o s B [IDAPA58.01701.211.01]

4.3 =~ NESHAP Annual Report

The permittee shall submit a copy of the annual report required by 40 CFR 61. 94 to the EPA and the N
Department no fater than June 30 of each calendar year. O
. N L : L i [40 CFR 61.94, IDAPA 58.01.01.121.01]

R r . S . - [ - . . !

e Al documents rncludlng, but not limited to, applrcatron forms for perrnlts to construct, records monrtorlng
data, supporting information, requests for confidential treatment, testing reports, and complrance
certifications submitted to the Department shall contain a certificstion by a responsibie officiai in accordance
with IDAPA 58.01.01.123. The certification shall state that, based on information and belief formed after
reasonable inquiry, the statements and rnformatlon in the documents(s) are true accurate, and complete.

[lDAPA 58.01.01.123]

L

Al Deper_tmen‘t reporting required by this permif‘shall be sent to the following:

Air Quality Permit Compliance ' A -
e ., - Department of Environmental Quality '
' ldaho Falls Regional Office
900 N. Skyline, Suite B
Idaho Falls, ID 83402

Page 8.0f 12






1.1

1.2

2.1

2.2.

2.3.

2.4

2.5

3.1

Permittee: BNFL, Inc. /Department of Energy

Location:

AIR QUALITY PERMIT TO CONSTRUCT NUMBER: 023-00001

Date Issued:

INEEL /AMWTF, Idaho Falls - . June 7, 2002

APPENDIX B: HEPA FILTER GENERAL REQUIREMENTS

MONITORING REQUIREMENTS S

The permittee shall conduct periodic in-place efficiency tests on each certified HEPA filter or HEPA filter
bank, as appiicable. The first test shall be conducted within 90 days of startup, and subsequent tests shall
be conducted using guidelines of ASME N510, Section 10, “HEPA Filter Bank In-Place Test.” In addition,
after replacement or installation of a HEPA filter, an in-place efficiency test shall be conducted within 90 days
of the date that the HEPA filter is placed in operatlon

A pressure monitoring device shall be mamtarned to enable momtonng of the pressure drop across each
certified HEPA filter bank. The pressure drop monitoring equipment shall be maintained in 'good working
order. The pressure drop shall be recorded once on a daily basis when the HEPA filter bank is in use.

OPERATING REQUIREMENTS

Cértified HEPA filter efficiency shall be malntalned ator above 99 97% removal effi crency as determlned by
the gurdehne as ASME N51O Section 10. :

If the removal efficiency of a certified HEPA filter or HEPA filter bank, as applicable, falls below 99. 97% as
determined by ASME N510, Section 10, the permittee shall isolate the certrfled filters or replace thefilters
within 10 days. .

Each certified HEPA filter shall be operated at a pressure drop that is limited to less than 5. 0 inches: water
column, or the permittee shaII isolate it or replace it wrthm 10 days.

Prior to facility startup, the permittee shall have developed and submitted for Department approval an O&M

Manual which describes the procedures that will be followed to assure compliance: wrth condltlons 1 and 2 of

thig normlf annnnmy

Prior to facility startup, the permrttee shall have developed and submitted for Depar‘tment approval aQA
program based on ASME N510 guidelines. The program shall define' methods and procedures that will be
used to assure that quality and representative data are collected while performing in-place HEPA filter tests
and measuring pressure drops across HEPA filters banks.

REPORTING REQUIREMENTS

The results of the initial in-place HEPA filter bank test conducted using the guideline of ASME N510, Section
10 shall be reported to the Department within 30 days of performing the test.

Page 10 of 12

O

“l
!
b
4
!

i




AIR QUALITY PERMIT TO CONSTRUCT NUMBER: 023-00001

Permittee: BNFL, Inc. /Department of Energy _
>cation: lN_EE.L/AMWTF,‘ Idaho Falls - Date Issued: June7,2002

3.2 The permittee shall submit a quarterly report to the Department based on a quarter calendar year and due 30
days after the end of each quarter containing the following information for Department review. A copy of
these records shall also be kept onsite at all times and shall be made available to Department representatlves .
upon request.

o The dates and results of all in- place efﬂcrency tests using the gundelmes of ASME N51O HEPA ﬂter bank
in-place test method.

e The rep‘lacement dates of HEPA filter elements.

¢ The dates when the HEPA filter pressure drop exceeded the requ1rements of condition 2.3 of this permit
appendix. : .

Pama 14 AF12




AIR QUALITY PERMIT TO CONSTRUCT NUMBER: 023-00001

Permittee: BNFL, Inc. /Department of Energy

Loc;ation: INEEL /AMWTF, idaho Ealls o Date Issued: June 7, 2002 .

7. PERMIT TO CONSTRUCT GENERAL PROVISIONS
1. Al emissions authorized herein shall be consistent with-the terms and conditions of this permit and the Rules
for the Control of Air Pollution in Idaho. The emissions of any pollutant in excess of the limitations specified
herein, or noncompliance with any other condition or limitation contained in this permit, shall constitute.a
. violation of this permit and the Rules for the Control of Air Pollution in Idaho, and the Environmental Protection
and Health Act, Idaho Code §39-101, et seq. -

2. The permittee shall at all times (except as provided in the Rules for the Control of Alr Pollution in Idaho)
maintain in good working order and operate as efficiently as practicable, all treatment or control facilities or
systems instalied or used to achieve compliance with the terms and conditions of this permit and other
applicable Idaho laws for the control of air poliution.

3. The permittee shall allow the Director, and/or the authorized representative(s), upon the presentation of
credentials:

3.1 .To enter, at reasonable times, upon the premises where an emissions source is located, or in Wthh any
records are required to be kept under the terms and conditions of this permit. :

3.2 Atreasonable times, to have access to and copy any records required to be kept under the terms and .
conditions of this permit, to inspect any monitoring methods required in this permit, and requiré stack emissions
testing in conformance with IDAPA 58.01.01.157 when deemed appropriate by the Director.

4, Nothing in this permit is intended to relieve or exempt the permittee from compliance with any applicable O
. federal, state, or local law or regulation, except as specifically provided herein. _ - |

5. The permittee shall notify the Department, in writing, of the required information for the foIIownng events within :
five working days after occurrence:

o Initiation of Construction - Date

¢ Compietion/Cessation of Construction - Date

e Actual Production Startup - Date

e Initial Date of Achieving Maximum Production Rate - Production Rate and Date

6. If emissions testing is specified, the permittee must schedule such testing within 60 days after achieving the
maximum production rate, but not later than 180 days after initial startup. Such testing must strictly adhere to 3
the procedures outlined in IDAPA 58.01.01.157 and shall not be conducted on weekends or state holidays
without prior written approval from the Department. Testing procedures and specific time limitations may be
modified by the Department by prior negotiation if conditions warrant adjustment. The Department shall be
notified at least 15 days prior to the scheduled compliance test. Any records or data generated as a resuilt of
such compliance test shall be made available to the Department upon request.

The maximum allowable operating rate shall be limited to 120% of the average operating rate attained during
any performance test period, for which a test protocol has been granted prior approval by the Department,
uniess (1) the test demonstrates noncompliance; (2) a more restrictive operating iimit is specified elsewhere in
this permit; or (3) at such an operating rate, emissions would exceed any emissions limit(s) set forth in this

permit.

7. The provisions of this permit are severable, and if any provision of this permit to any circumstance is heid Of
invalid, the application of such provision to other cnrcumstances and the remainder of this permit, shall not be |
affected thereby. : . ’

|
Page 12 of 12 %




\‘ TECH MEMO /




~ AIR QUALITY PERMITTING
TECHNICAL MEMORANDUM

Permit to Construct No. 023-00001

BNFL, INC. / DEPARTMENT OF ENERGY
ADVANCED MIXED WASTE TREATMENT FACILITY

O | Prepared By:

" Michael Stambulis
Associate Engineer

Project No. P-020504

Date Prepared:

iay 21, 2002

Permit Status:

FINAL
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ACRONYMS, UNITS, AND CHEMICAL NOMENCLATURE LIST

Acceptable Ambient Concentration

Acceptable Ambient Concentration for Carcinogens
actual cubic feet per minute

Aerometric Information Retrieval System

AIRS Facility System

alpha low-level mixed waste

Americum 241

Advanced Mixed Waste Treatment Facility
Advanced Mixed Waste Treatment Project
Compilation of Air Pollutant Emission Factors, Vqume ‘l Statnonary Point and Area Sources
BNFL, Inc.

carbon 14

Clean Air Act Assessment Package - 1988

Code of Federal Regulations

. carbon monoxide

days per year

Idaho Department of Environmental Quallty
U.S. Department of Energy

drummed waste-handling enclosure
drummed waste-processing glovebox
effective dose equivalent

Environmental Protection Agency

grains per dry standard cubic feet

Tritium

high-efficiency particulate air

hours per day

heating, ventilation, and air condmomng S
a numbering designation for all administrative rules in idaho- promulgated in accordance with the Idaho
Administrative Procedures Act

idaho National Engineering and Environmental Laboratory

-pound per hour

cubic meter(s) ,

million British thermal units per hour

millirems per year

National Ambient Air Quality Standards

National Emission Standards For Hazardous Air Pollutants
nitrogen dioxide :

nitrogen oxides -

New Source Performance Standards

operating permit ‘

particulate matter

particulate matter with an aerodynamtc diameter less than or equal to a nominal 10 micrometers
Plutonium 238

Plutonium 241

Prevention of Signifi icant Deterioration

permit o construct

potential to emit .- o )

process weight ‘ o . ‘ . .

sulfur dioxide

- salfur oxides

toxic air pollutant
Transuranic

Transuranic Storage Area
tons per year

volatile organic compound

waste category
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[l

The purpose for this memorandum is to satisfy the requrrements of IDAPA 58 01 01 200 Rules for the
Control of Air Pollution in /daho, and to document the factual basis for issuing this. pem’nt to construct (PTC).

PROJECT DESCRIPTION

A modified PTC application was submitted by BNFL, inc.: (BNFL) for the Advanced Mixed Waste Treatment -

Facility (AMWTF).located at the Idaho National Engineering and Environmental Laboratory (INEEL). This
application represents the second revision to a PTC application for the AMWTF submitted by BNFL in April
1988. Within the second revision of the original PTC application, proposed modifications to the AMWTF

design include:

e The deletion of the incineration, evaporation, macro-encapsulation and micro-encapé’ulation processes;

e A shift from thermally processing a significant number of sludge-type (non- debns) waste contamers to-
non-thermally treating primarily debris-type wastes; and , :

e Anincrease in box line throughput. e ; o | ’?1

The original ventilation system proposed was modrf ed to include removal of carbon adsorption unus and
some particulate flltratlon units. Emissions estimates were revised to reflect the proposed modrf catlons

SUMMARY OF EVENTS

April 16, 1998:
May 22,1998: -

July 13, 1998:
October 13, 1998:
November 4, 1998:
November 16, 1998:

April 15, 1999
- June 28, 1999:

May 25, 1999:

September 10, 1900:

April 7, 2000:

July 19, 2000:

- The Idaho Department of Environmental Quality (DEQ) declared the PTC
apphcatlon complete. - .

BNFL submitted a PTC application for the AMWTF

oo

BNFL withdrew the PTC app_lication based on removal of the vitriﬁer system.
BNFL submitted a revised PTC application for the AMWTFl(PTC Re\'/isioh 1). :
BNFL submitted addltlonal mformatuon in support of the rev:sed PTC apphcatlon
DEQ declared the reV|sed PTC appllcatron complete

DEQ held a public comment period for.the proposed PTC apphcatlon

(PTC Revision 1).

DEQ held a public hearihg for the proposed PTC applicatibn (PTC Revision 1).
DEQ issued PTC No. 023-00001 for the AMWTF to the U.S. Department of

Energy {DOE) and BNFL. DEQ performed the technical analysis based on the
revised PTC application. , .

DEQ received a written request from DOE to remove the incinerator and
evaporator units from the PTC. :

DEQ issued PTC No. 023-00001 for the AMWTF to the DOE and BNFL. The

incinerator, evaporator units, and micro-encapsulation system were not included ‘

in this PTC.

N
' :
s
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O August 30, 2000: - The BNFL submitted a Notice of Initiation of Construction in accordance with
PTC No. 023-00001 for the AMWTF. S
August 15, 2001: The BNFL submitted a second revision to-the PTC application for the AMWTF.
‘ (PTC Revision 2) L
March 1, 2002 DEQ held an opportunity to request a public comment period for the PTC
- April 1, 2002: application. (PTC Revision 2)
April 19, 2002 DEQ issued PTC No. 023-00001 for the AMWTF to DOE and BNFL.
May 9,2002 = BNFL submitted a request for changes to PTC No. 023-00001 issued for the

AMWTF on April 18, 2002.

DISCUSSION

1.

Process Déescription

This section prov;d'es a brief description of the processes that occur within the AMWTF, Fora
detailed descrlptlon please refer to the PTC apphcatlon

The ‘Advanced- Mlxed Waste Treatment Pro;ect (AMWTP) is desngned to-process approx1mate|y
65,000 cubic meters (m®) of alpha low-level mixed waste (aLLMW), transuranic (TRU) contact-
handled mixed waste, and radioactive-only waste from the TRU Storage Area (TSA); plus an
additional 20,000 m? of waste during the first 13 years of operation. The ultimate goal is to process
the waste stored at the INEEL Radioactive Waste Management TSA to produce final waste forms
certified for disposal at the Waste Isolation Pllot Plant in New MeX|co or other waste management
umts The AMWTF is’ part of the AMWTP :

Constructlon of the AMWTF began’in August 2000 wnth completlon scheduled for August 2002: The

AMWTF is expected to treat approximately 46,600 m* of the 65,000 m* of waste processed by the
AMWTP. The operational lifetime of the AMWTP may be extended if an option io treat an additional

100,000 m“ of DOE waste is exercrsed

The AMWTF is des:gned,--bunlt-, and operated by BNFL under a 'pri‘vatized. non-commercial contract
with the DOE. The AMWTF has the capability to treat specified INEEL waste streams, with the
flexibility to treat other apphcable INEEL and DOE waste streams generated at INEEL or at other

locations.

The process section of the AMWTF is divided into three ventilation confinement 'zones to minimize
the potential for waste constituents to be released to the environment via the air pathway. Air within
the AMWTF generally flows from the outside through the clean areas into Zone 1, then into Zone 2,
and finally into Zone 3. Exhaust from the Zone 3 ventilation confinement zone is drawn via extract
fans, through high-efficiency particulate air (HEPA) filters, then discharged via the main stack.

Under normal operating conditions, uncontained waste is located only in Zone 3 areas, while Zone 1
and 2 areas-remain.radiologically clean and accessible to workers. Subchange rooms. with airlock
doors allow personnel and supplies to pass from one ventilation zone to another without disrupting
Zone 3 airflow. (Airlock doors prevent more than one set of doors from being opened at any time. If
more than one set of airlock doors is open at one time, an alarm is activated.) .
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The material transfer system is used to remotely convey waste containers, clean containers, and

transfer containers filled with waste around the AMWTF in a:safe and ef‘r" crent manner. This overali -

system consists of the:

» - Waste box receiving and processing system, v‘ o ';
o Low-level waste box import/export, A
o  Waste drum receiving and staging system,”
o Central conveyor system, \
e Waste drdm assay system,

o 'Waste drum fill system,

o Empty drum receiving and staging system, and _

e Puck drum import and export system. . , . .

Pretreatment within the AMWTF occurs primarily in box lines. The AMWTF currently contains two
box lines located on the central south side of the second floor. A series of first floor waste-transfer
conveyors and elevators feeds containers up to the second fioor box line-sorting areas. The
containers are filled with waste, lowered to the box line/drum conveyor areas, lidded, and transferred
to downstream treatment areas. Boxes pass from Zone 1, to Zone 2, and Zone 3 box line areas
through a series. of variable.geometry doors.. Containers are lidded until they enter.the box open
and sort cells, within Zone 3. Al boxes that enter the AMWTF are opened and processed in one of
thetwoboxllnes L L R A : r
Waste contalners And waste in the box lmes are handled remotely within concrete cells Waste
samples are collected in the box lines for Iaboratory analysis when additional waste characterization
is required prior to downstream treatment. Following sorting in one of the box llnes the waste (in
" containers) is typically transferred to the central conveyor system, pending assay, or to an assay
cell; where itis radio-assayed. After radio-assay,.containers are typically transferred to the central

, conveyor system or d|rectly to'a downstream treatment area. S :

The specral case waste area mcludes a glovebox system consnstmg of a transfer glovebox
treatment glovebox, sampling glovebox, container-in-container glovebox, and bag-out transfer ports.
The special case waste glovebox system mterfaces wnth the matenal transfer system on the first
floor via an alrlock door and elevator ‘ , o o
The drum repack system consists of a drum waste-handling enclosure (DWHE) and the drummed
waste packaging glovebox (DWPG). Containers are received into the DWHE through an airlock
.door and elevator that interfaces with the material transfer system on the first floor. The DWHE
consists of a drum-opening station with a ventilation hood, sorting cart(s), drum lift/tipping
equnpment various tools/equipment, an'empty drum-crushing machine, and an area for staging -
‘waste drums. The DWPG portion of the drum repack system is used for repackaging waste into
‘containers. Typlcally, special case waste items are bagged out of the DWPG and hand carried to
the spec1a| case waste glovebox system : ' ‘

The supercompactlon ‘treatment area consists of the lnfeed glovebox the supercompactor
glovebox, and the postcompaction glovebox. Containers that are destined for supercompaction are
conveyed to the infeed glovebox, where they are prepped (i.e., punctured) for supercompaction.
From the infeed glovebox, containers entér the supercompactor, where they are compacted with a
hydraulic press. Once supercompacted, the pucks are transferred to the postcompaction glovebox.

O

O
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"‘Emission Estimates

N s . b .
- N . . '

Air pollutant emissions have been estimated based on normal year-round operations of the
AMWTEF. For purposes of air quality permitting, emissions have been calculatéd on a potential to
emit (PTE) basis for criteria air pollutants, radionuclides, and other toxic air pollutants (TAPs). The
PTE.for all of these pollutants is based on bounding limitations. imposed by the PTC, which include
throughput limits, control device requirements, and facmty operations of 24 hours per day and 8,760
hours per consecutive 12-month period. This section is a summary of alI caIcuIatlons assumptlons
and control device efficiencies used in determining the PTE. - .

General Assumptions - Tl g,

Pamcu/ate matter - In general processes that dlsturb the waste such as dnlling, dumplng, sortmg,
sizing, grinding, shredding, and handling, were assumed to generate particulate matter (PM)
emissions. Combustion processes (i.e., operation of the boilers and heater) also tontribute to PM
emissions. All PM emissions were assumed to be pamculate matter wuth an aerodynamlc diameter
less than or equal to a nominal 10 mlcrometers (PMm)

Volatile organic compounds - Volatile organic compounds (VOCs) were accounted for in areas
where waste containers are not lidded, or where waste containing organic constituents is dlsturbed
by sizing, drilling, or other disruptive activities. Operation of the boilers and the heater also '
contributes to VOC emissions. Semivolatile pollutants mcluded in the waste inventory-are treated as-

VOCs. . ) . | o

{
i

Source EmlSSIOFIS Summary

Process EmISSIOI'lS Emrssrons calculatlons for facility processes were based on emission factors
from applicable sections of the Environmental Protection Agency (EPA) publication AP-42, ‘

“Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources

(hereafter referred to as AP-42). If a good process match was not identified in AP-42, a
conservative emission factor:was denved from process knowledge and best englneenng judgment.
Process ermissions are generated at the faciiity during the DWHE and OWPG processes, anid by
operating the box lines, the supercompactor gIoveboxes and the specral case waste glovebox

system

Exhausts from the DWHE and box Ilnes are treated by three stages of HEPA fllters pnor to being
emitted into the atmosphere through the Zone 3 flue of the main stack. Exhaust from the DWPG,
supercompactor gloveboxes, and special case waste glovebox processes are treated by three
stages of HEPA filters prior to being emitted into the atmosphere through the glovebox extract fiue

of the main stack. The first stage of filter banks contain a minimum of two parallel HEPA filters and

serve local ducts The second and third stages contain three parallel HEDA filters.

Removal efﬁmencres for emission control equrpment were applied to each source to determine the
abated emission rates. The HEPA filters in the AMWTF are rated at a minimum removal efficiency
of 99.97% for 0.15 to 0.3 micron particles with an increasing efficiency for larger and smalier _

particles. A removal efficiency for HEPA filters of 99.9% was used in nonradioactive PM emissions

calculations. 2t

Particulate matter emissions are generated during facility process operations. There were no
comparable AP-42 emission factors for these processes; therefore, the permittee estimated

- emissions by applying a safety factor to the PM emission factor for concrete batching operations

listed in AP-42 Table 11.12-2. The PM emission factor used for process emissions was 20 pounds
per ton of material processed.



O

Technical Analysis / BNFL, Inc./ INEEL / AMWTF
May 21, 2002
Page 9

-Emissions estimates of PM from the DWHE/DWPG, box line, supercompactor gloveboxes, and

special case waste glovebox processes were presented by the permittee in Table E-2 of the PTC

- application. These calculations were reviewed by DEQ staff and found consistent with DEQ

methods. Table E-2 of the PTC application is presented in Appendix A of this technical
memorandum. A summary of PM emissions is presented in Ta{ble 2 below. -

For process VOC emissions, the AP-42 emission factor for sélvent operations was applied.
However, the “solvents” were contained in a liquid (e.g., lathe cutting oil) that was then stabilized
with an absorbent, such as calcium silicate. The emission factors were applied to the liquid fraction.
of the waste. According to the permittee, process experience has shown that debris waste, which
often consists of pieces of material with high surface areas exposed to surrounding air, retains a
negligible amount of the original concentration of organic constituent.

Emissions estimates of VOCs from the DWHE/DWPG, box line, supercompactor gloveboxes, and
special case waste glovebox processes were presented by the permittee in Table E-3 of the PTC
application, and additional information was submitted on May 9, 2002. These calculations were
reviewed by DEQ staff and found to be consistent with DEQ methods. Table E-3 from the additional
information is presented in Appendix A of this technical memorandum. * A summary of process
VOC emissions is presented in Table 2 below.

From total VOC and PM emissions from process sources, mdedual TAP emrssuons were
determined by multiplying the worst-case concentration percentage of each constituent in the
applicable waste type (non-debris or debris) by the total VOCs or PM emitted for that process/area.
The TAPs were separated into those that are likely to be emitted as VOCs and those likely to be

emitted as PM.

Individual waste streams to be treated in the AMWTF have been grouped into seven debris waste’
categories (WC) and three non-debris WCs. The debris WCs have been grouped according to their
primary matrix constituents into metal debris, inorganic debris, graphite, ceramic/brick debns,
organic debris, paper/rags/plastic/rubber, and heterogeneous debris. The non-debris WCs include
inorganic homogeneous solids, organic homogeneous solids, and soil. The estimated .
concentrations of pollutants in each waste stream are based on previous analysis performed at
INEEL. A summary of concentrations is presented in Appendix B. For each WC, the highest value
for the estimated concentration of a particular pollutant in any of the waste streams in that WC is
assigned to that pollutant for the WC. Where no estimated concentration is available, the maximum
expected concentration is used. When no estimated or maximum expected concentrahon is

available, a concentration of 1% is assigned.

-

Emissions estimates of TAPs from the DWHE/DWPG, box line, supercompactor gloveboxes, and
special case waste glovebox processes were presented by the permittee in Tabie. 4-3 of the PTC
application. These calculations were reviewed by DEQ staff and found consistent with DEQ
methods. Table 4-3 of the PTC application is presented in Appendix A of this technical
memorandum. Emissions of TAPs are further discussed in Sections 3 and 6 of this memorandum.

Boilers and Heater - Emissions from the three HVAC het water boilers and the potable hot water
heater were calculated using emission factors obtained from AP-42, Table 1.5-1. Each HVAC boiler
has a rated capacity of 12.55 million British thermal units per hour (MMBtu/hr) and the potable hot

- water-heater has-a rated capacity of 2.0 MMBtu/hr

Emissions estimates from the boilers and hot water heater were presented by the permittee in Table
4-4 of the PTC application. These calculations were reviewed by DEQ staff and found consistent
with DEQ methods. Table 4-4 of the PTC application is presented in Appendix A of this technical
memorandum: A summary of emissions from the boilers and heaters is presented in Table 2 below.
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‘Appendix B of the PTC application contains the mass and volume balance precess flow sheets that

show the TSA waste quantities to be treated by the individual technologies at the AMWTF.
Throughputs based-on 85,000 m* of waste for the areas that could contribute to the radioactive
emissions at the AMWTF are presented in Appendix C of this memorandum. A combination of
process knowledge, regulatory direction, and experience with the technologies used at the AMWTF

+ was used to identify the areas that may contribute to airborne radionuclide emissions. Waste in

intact, unopened containers does not contribute to- radionuclide emissions in accordance with
40 CFR 61, Appendix D 2(a). Therefore, waste handling actlvrtles in Zone 1 and Zone 2 were not
included in the NESHAP analysns

An inventory of the radionuclides in TSA-stored waste based on previous analysis was used as the
basis for inventory calculations. The radiological makeup of each box or drum of TSA waste is
uncertain. Therefore, the analysis of radionuclide emissions assumes the radionuclides are evenly
distributed throughout the'waste. An inventory of radlonuchdes in the 65,000 m?® of TSA waste
including a correction to account for the additional 20,000 m? to be treated at the AMWTF is

" presented in Appendix C of this memorandum. The flues serving the Zone 3 areas and gloveboxes
- that exhaust through the main stack contribute to radioactive air emissions.

.. During processing, some fraction (release fraction) of the radionuclides in the waste is released to
.~ the ventilation system. A release fraction of 0.001 for liquids and particulate solids was used in
" accordance with 40 CFR 61, Appendix D 2(a)(ii). A release fraction of 1.0 was used for tritium

(H-3) and carbon-14 (C-14) due to the gaseous physical state of these radionuclides. This is a
conservatlve assumption, as most of the waste is solid and could be assigned a release fraction of
10 in accordance with 40 CFR 61, Appendix D. '

The radionuclides released-into the ventilation system are treated by HEPA filters. Values
established in 40 CFR 61, Appendix D, Table 1 are used to determine a filtration factor for the

HEPA filters for each of the two flues that contribute to radionuclide emissions. The filtration factors
used for the analysis do not take credit for equipment not listed in 40 CFR 61, or for the actual
efficiency of those that are listed. In practice, the filtration factor is significantly higher when the
actual equipment and efficiencies are taken into account. Zone 3 flue and glovebox flue exhausts
pass through three HEPA filters each, prior to being released into the atmosphere. A filtration factor
of 0.01 is used for each HEPA filter in accordance wnth 40 CFR 61, Appendix D, Tabie 1. Tnerefore,
the overall ftltratlon factor is 1 .OE-06.

‘The combined effect of the release fraction and filtration. factor yield an overall fraction of 1.0E-09 of

radionuclides processed at the AMWTF being released into the atmosphere, with the excéeption of
H-3 and C-14. The overall fractions for these two radlonuchdes are 1.0E-06.

Modehng was performed using the Clean Air Act Assessment Package (CAP 88) computer code,
an EPA-approved program designed for assessment of dose and risk from radionuclide emissions
to air. The radionuclide emissions used for the CAP88-PC analysis are presented in Appendix C of
this memorandum, as are the radionuclide inventory and annual throughputs. To arrive at the

-estimates in the table, the throughput for an area was multiplied by the activity concentration for a

radionuclide, applying the appropriate factor(s) to account for filtration and release into the
ventilation system. This was done for both flues to arrive at an unabated and abated value for the
primary-radioritclides-identified as-presentin-TSA-waste: -

The average yearly throughput - plus conservative radionuclide concentrations, release fractions,
and filtration efficiencies - represent a worst-case, bounding scenario. It is conservatively assumed

. that radionuclides are conserved between subsequent processes. For example, the-analysis

assumed that a large portion of the radionuclides entering the box lines was present at the original
concentrations in the subsequent supercompaction process.






Technical Analysis / BNFL, Inc./ INEEL / AMWTF
May 21, 2002
Page 13

Facmtv Classification

The AMWTEF is constdered a support facility to the INEEL INEEL is an existing major facility as
defined in IDAPA 58.01.01.006.55 and 16.01.01.008.14. There is not a significant net emissions
increase of any regulated air pollutant from the AMWTF as defined in 58.01.01 006 g2.

Area Classmcanon

The AMWTEF is located in Air Quallty Control Region 61 and Zone 12. The AMWTF is located within

the boundaries of the INEEL and Butte County in the southwest portion of the idaho Falls reglonal
district. Butte County is desnonated as unclassifiable for all criteria air pollufants

Regulatory Review .

IDAPA 58.01".01.006.553 . Maijor Facility

-A major facility is defined as any facility that emits, or has the potential to emit (PTE), 100 tons per
_year (T/yr) or more of any regulated air pollutant. The INEEL has the PTE more than 100 T/yr of

regulated air pollutants. Therefore, the INEEL is a major facility.

IDAPA 58.01.01.006.56 . Maior Modification

IDAPA 58.01.01.006.56 defines a major modification as a change to a major facility that would

“either result in significant net emission increases (as specified in IDAPA 58.01.01.006.92) of any

regulated air pollutant. The results of the emissions caiculations indicate that the AMWTF is not
defined as a major modification. The results of the significant threshold analysis are shown in

Table 6. Compounds from the significant emissions list specified in IDAPA 58.01.01.006.92 that are
expected to be present in the wastes procéssed at the AMWTF or generated by AMWTF operations
include asbestos, beryllium, CO, lead, mercury, NOx, VOCs, PM, PM,,, radionuclides, and SO.,.

Two PTC applications were submitted by BNFL for facilities at the Radioactive Waste'Management
Complex (AMWTF and Transuranic Storage Area). It was determined appropriate by DEQ to
consider annuai emissions from both faciiities when comparing emissions estimates to the
significant emission thresholds. Emissions from both of these facilities are shown on Tabie 6. As
shown in Table 6, the potential emissions from both facthtles are below the s:gmfrcant thresholds.
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IDAPA 58.01.01.210 Demonstration of Preconstruction Compliance with Toxic Standards

Toxic air pollutant emissions estimates were included within the PTC application, and are presented
in Appendix D of this memorandum. The PTE emission rates were compared against the screening
level emission rates for each specific TAP as listed in 58.01.01.585 and .586. When the estimated
emission rate of a. TAP exceeded the screemng level the ambient nmpact was derlved usnng the

refined model ISCST3

The pollutants’ max1mum amblent impact vaiue was used to determine compliance W|th the
acceptable ambient concentrations listed in IDAPA 58.01.01.585 or the acceptable ambient
concentrations for carcinogens listed in IDAPA 58.01.01.586. The permittee demonstrated

compiiance for TAPs emltteo from the AMWTF.

The potential emissions of 1,1,2,2-tetrachloroethane exceeded the screening level listed in IDAPA
58.01.01.586 of 1.1E-05 pounds per hour (Ib/hr). The modeled ambient impact was 4.44E-04
micrograms per cubic meter, which is below the AACC listed in IDAPA 58.01.01.586. -A summary of

- TAP emissions is presented in Appendix D.

IDAPA 58.01.01.212 Obiligation To Comply

" The permittee is responsible to comply with all applicable local, state, and federal statutes, rules,

and regulations.

IDAPA 58.01.01.301 - Requirement to Obtain a Tier | Operating Permit

No owner or operator may operate any Tier | source without an effective Tier | operating permit

. (OP). The AMWTEF is located within. INEEL, a major facility. The INEEL has submitted an
application to obtain a Tier | OP. Therefore the permittee must modify either the Tier | oP

application, or the Tier I OP if it is issued prior to the issuance of this PTC. s

|DAPA 58.01 .01.577 . Ambient Arr Qualrty Standards for Specific Alr Pollutants

Emissions of criteria puhula"lta hbtcd in |D/—\PA 58.61. Ol 571 were showin to comply with the
respective Ambient Air Quality Standards. See Section 3 and Table 3 of this memorandum.

IDAPA 58.01.01.585/586 Toxic Air Pollutants

Emissions of TAPs listed in IDAPA 58. 01 .01.585 and 586 were shown.to comply with applicable
AACs and AACCs. ‘

IDAPA 58.01.01.590 : New Source Performance Standards

IDAPA 58.01.01.590 states that the owner or operator of any statronary source shall comply with

40 CFR 60 as applicable to the stationary source. Each of the three propane-fired boilers maximum
rated heat capacity is 12.555 MMBtu/hr; therefore, the boilers are subject to 40 CFR 60 Subpart Dc,
Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units.

‘The maximum rated heat input capacity of the potable water heater is 2.0 MMBtthr therefore it is
-——not-subject-to-New Source Performance Standard requrrementS’“ o :

IDAPA 58.01.01.625 Visible Emissions

The facility will not discharge any pollutant to the atmosphere from any stack or vent for a period or
periods aggregating more than three minutes in any 60-minute period that is greater than 20%
opacity as determined by the EPA Test Method 9.
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. IDAPA 58.01.01.650 - - Rules For Control of Fugitive Dust

- .The facnllty is requnred to take all reasonable precautlons to prevent the generatlon of fugitive dust

IDAPA 58. 01 01 676 and 677 Fuel burmangunpment Pamculate Matter

A person shall not dlscharge into the atmosphere from any fuel-bummg equrpment with a maximum
rated input of iess than 10 MMBtu/hr, or from fuel-burning equipment with a maximum rated input
capacity of 10 MMBtu/hr or more and. commencing operation on or after October 1, 1979, PM from
liquid-fuel combustion in excess of 0.050 grains. per dry standard cubic foot (gr/dscf) corrected to 3%
oxygen. The emission standards.in IDAPA 58.01.01.676 and .677 apply to the propane-fired boilers
and potabie hot water heater at the facmty A combustion evaluation is presented in Appendix & of
this memorandum. The estimated emissions from the boilers and potable water heater are 0.0045
gr/dscf corrected to 3%.0xygen; therefore, these equipment pieces comply with the standard.

IDAPA58.01.01.701 ' - - Particulate Mafter - New Eouiprnent Process Weight Limitations

The permittee shall not emit to the atmosphere from any process ponnt of emissions PM in éxcess
of: . : -

° O.'Q45(PW)°-°° Ib/hr, if process weight (PW) is less than 9,250 Ib/hr, or
o 1.1O(PW)°25 ib/hr, if PW is greater than or equal to 9,250 Ib/hr.

The facility is subject to the PW ' limit of IDPA-58.01.01.701 for its DWHE, DWPG, box lines,
supercompactor glovebox, and special case waste glovebox processes. The evaluatlon of the PW
fimit for these processes is presented in Appendix F of this memorandum. The evaluation is based
on the maximum throughputs limits presented in the PTC. -Based-on these throughput limits and the
operation of the HEPA filters, the facrhty comphes wrth the PW limits established by the equatlons in
IDAPA 58.01.01.701.

40 CFR 60:40c S‘UDpa‘rt'Dc"' - Standards of Performanie for Small Industrial-Commercial- -
Instltutlonal Steam Generatlnq Units :

The three borlers at the AMWTF are subject to NSPS 40 CFR 60. 40c The ermissions requrrements
of Subpart Dc are summarized below. Momtonng, recordkeepxng, and reportlng requ1rements are
" presented in the Tier 1l OP. . - L ) .

e 60.40c(a): Subpart Dc app'lyto steam generating units that have a heat input capacity of greater
than or equal to 10 MMBtu/hr but less than 100 MMBtu/hr. The maximum steam generating
capacity of each boiler is approxrmately 12 555 MMBtu/hr therefore Subpart Dc is applrcable

¢ 60.42c(d): To comply with the SO, standard, BNFL will not burn oil with a sulfur content greater
~ than 0.5% by welght ‘Cornpliance with the fuel orl sulfur Ilmlt is based on a 30 -day rolling
‘average as provnded in 60. 42c(g) ‘

. 60. 43c(c) The opacuty standard in this sectlon applles to units that combust oil and have a heat
" input capacity of 30 MMBtu/hr-or- greater. -The-boilers*at-the: AMWTF have:a heat input-capacity
of 12.555 MMBtu/hr; therefore, the opacity'standard does not apply to these boilers.
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40 CFR 61 . ‘ National Emission Standards for Hazardous Air Pollutants

(NESHAP) and Maximum Achievable Control TechnoloqL(MACT)

' The NESHAP section-40 CFR 61, Subpart H is applicable to AMWTF. Below is a general summary

of the provisions of 40 CFR 61, Subpart H as they apply to the AMWTF.

The permittee shall not emit radionuclides into the ambient air in excess of concentrations that
would cause any member of. the publlc to receive in any year an EDE of 10 mrem/yr in accordance
with 40-CFR 61.92.

The NESHAP analysis determined that monitoring of both the Zone 3 and glovebox flues that
contribute to the AMWTF's radioactive air emissions is required in accordance with

40 CFR 61:93(b)(4) since the calculated unabated doses (2.9E+02 mrem/yr for the glovebox fiue
and 2.7E+02 mrem/yr for the Zone 3 fiue) at the INEEL boundary each exceed 0.1 mrem/yr.

Appendix C of this memorandum presents summaries of potential (i.e., unabated) doses for the
glovebox and Zone 3 flues, respectively. For each flue, the radionuclides contributing to greater
than 10% of the total are americium-241 (Am-241) at 49%, plutonium-238 (Pu-238) at 28%, and
plutonium-239 (Pu-239) at 18%; therefore, these three radionuclides must be measured in
accordance with 40 CFR 61.93(b). Sampling port locations for the ventilation ducts are accessed

-from the penthouse The ducts are deS|gned to accommodate isokinetic radionuclide sampllng in

accordance with. 40 CFR 61.93.

Measurements.arid data co‘rrespondenc’e relating to sampling or monitoring systems, performance
testing measurements, equipment calibration checks; and maintenance performed on the systems
or equipment are kept in accordance with the AMWTF quality assurance program. Radionuclide
emissions are reported annually in the INEEL NESHAP radionuclide reports in accordance with
40 CFR 61.94. Records documenting radionuclide emission input parameters, calculations,

.analytical methods, and the procedure used to determine the EDE are malntalned at the facility for
- -five years-in accordance-with 40 CFR 61 95.. : » -

Permit Requiren .enfs

The purpose of the PTC is to ensure that regular facility operation does not resultin pollutant

' emissions that exceed appllcable regulatory llmlts

. Emission lelts

The facility is subject to 40 CFR 61, Subpart H , which states that radionuclides shail be monitored
continuously from the sampling site. The monitoring methodology must follow the guidance
presented in ANSI/HPS N13.1, 1999, Sampling and Monitoring Re/easeo of Airborne Radioactive

Substances from the Stacks and Ducts of Nuclear Facilities.

An emission limit for NOx emissions per consecutive 12-month period from the three boilers is
established in the PTC. The limit was requested by BNFL to ensure combined NOx emissions from
the AMWTF and the Transuranic Storage Area do not exceed the significant threshold limit stated in
IDAPA 58.01.01.006.92.a.
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The permit does not establish any other criteria pollutant emission limits from the waste processing,
the three boilers, or the one hot water heater at the AMWTF. This equipment could potentially
operate 8, 760 hours per year (hr/yr) at maximum capacity and not cause a violation of NAAQS, nor
would the emissions exceed the significant emissions rates listed in IDAPA 58.01.01.006.92.a. In
‘addition, when in operation, emissions from propane.combustion in the boilers and heater should be
relatively constant with little fluctuation. - - ST T .

Operatinc’LRequirements .

The emissions estimates for the facility were based ona waste throughput of 85 000 m® therefore
the permlt limits the waste throughput of the AMWTF to 85,000 m®.

The permlt estabhshes throughput limits for. the DWHE DWPG box lines; supercompactor
gloveboxes, and special case waste glovebox systems. As discussed in Section 7.1 of this
technical memorandum, these processes have associated does impact limits for radionuclides.
The radionuclide emissions estimates were based on process throughputs. Therefore, operating
requirements for these five processes were establrshed to ensure compllance with the emrssnons
limits. - : : .

In addttton limiting the process throughputs ensures comphance with the AACs and AACCs

for TAP emissions from waste processing. Emissions of TAP were evaluated based on the’

PTE based on the throughput limits for the five processes at the AMWTF and the waste
characterization presented in the permit application. Based on this information, TAP emissions .
were in-compliance with the AACs'and AACCs. Therefore, it is assumed that compliance with
the process:waste throughput limits demonstrates compliance with the TAP ambient standards
establlshed in IDAPA 58.01.01. 585 and 586

As drscussed in Section 7.1 of thlS memorandum an emission lrmlt for NO emissions per any
consecutive 12-month period from the three boilers and water heater at the AMWTF was

. established. Emissions of NO, directly: correlate to the amount of fuel burned in the boilers based

on EPA emission factors. Therefore, fuel consumption limits were established for the boilers. Boiler
emissions are assumed to be non-fluctuating when operated at maximum capacity; therefore,
compliance with the fuel throughput limits is assumed to demensirate compiiance with the NO,

emission limits per any consecutive 12-month period.

Emissions estimates of radionuclides were based on operatihg HEPA filters in conjunctioh with the
Zone 3 and glovebox ventilation systems. Therefore, the PTC requires HEPA filter installation,
calibration, maintenance, and operation. In addition, the facility is réquired to follow a mamtenance

. program to ensure that all ventilation equipment is functioning as required. The maintenance

program is detailed in Appendlx B of the PTC. Coe e 4 ' o
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FEES

The AMWTF is located within INEEL, a major facility 'as defined in IDAPA 58.01.01 008 55; therefore, the
facility is subject to reglstratnon fees. . .

RECOMMENDATION

Based on review of the apphcatlon materials and apphcable state and federal rules and regulatlons

DEQ staff recommends that DOE, INEEL, BNFL inc. AMWTF be issued a PTC to allow the facility to
process 85,000 m® of radicattive waste. An opportunuy to request pubiic comment period was heid
between March 1, 2002 and April 1, 2002. Requestsfor a comment period and a public heanng have

not been recenved by DEQ ThlS prOJect does not lnvoive PSD requ1rements .

MJS.sm . GMir Pen'nlts\PvT CANEEL AMWTF\P-.020504 Tech ‘Memo.doc

0
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'APPENDIX A

ADVANCED MIXED WASTE TREATMENT FACILITY
IDAHO NATIONAL ENGINEERING AND ENV.RONMENTAL LABORATORY

 EMISSIONS CALCULATIONS
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Table E-2. Total PM from Process Sources

Process | Waste | Wasle Waste Emission | HEPA HEPA HEPA | Total PM
. Rate Type | Density | Throughput| Factor Filter #1 | Flter #2 | Filter #3 | Emitted .
Process Area Notes a b c c c d

| . e dm/dy 1b/dm tovhr  |PM emitted| PMRE | PMRE | PM RE 1b/hr
} DWHE/DWPG f.g 43 | D 294 0.26 1% 99.9% 99.9% 99.9%| 5.3E-09
3ox Lines f.g,h 152 D 294 0.93 1% 99.9% 99.9%| - 99.9%] 1.9E-08
supercompactor Gloveboxes f.g 150 - D 294 0.92 1% 99.9%f{ 99.9%| 99.9%] 1.8E-08
i{CW Glovebox System gi | 0025 ND 471 0.00025 1% 92.20% 99.9% 99.5%) 4.9E-12
“otal PM - C 4.2E-08

Waste types: ND=Non-debris (OHS, IHS, S); D=Debris (CBD, G, HD, ID, MD, OD, PRPR).

. For processes with process rates given in drums per day, Waste Throughput (lon/hr) = Process Ratc (devdy) x Waste Dcnsuy (Ib/dm) / (2000 Ib/ton x 24
r/day).

. The HEPA filters in the AMWTF are rated at a minimum RE of 99:97% for 0.15.10 0.3 micron paruclcs with increasing efficiency for larger and smaller
articles. This calculation assumes a conservative overall RE of 99.9% per HEPA filter,

. Total PM Emitied (Ib/hr) = Waste Throughpul (ton/hr) x Emission Factor (lbllon) x[1- (PM REl (%) / 100)] x[I- (PM RE2 (%)l 100)] X [1 -(PM RE3 (%)
100)]. . .

Unit appreviations: dm=drum; dy—day. —pound hr=hour; RE=removal cﬁ'xcx..ncy

The waste density is the maximum average debris density (from CBD) .

Worst-case PM emissions are assumed to be generated by this process at a very conscrvanvc assumpuon of 1%. The PM cmission factor of 1% (20 lblton) is
)0 times greater than the emission factor for concrete batching (0.1 1b emitted/ton processed), which is a much dustier operation than waste sorting/sizing,
ipercompaction, or open container handling. Emission factors for concrete batching can be found in AP-42, Table 11.12-2,

The process rate of 10 boxes/day is cquivalent to 152 55-gal drums/day (4x4x7 ft). .

The worst-case PM emissions in the SCW Glovebox system is assumed from one (5 htcrs maximum) container per day of orgamc sludge The waste dcnsny is

\
! maximurn average non-debris density (from OHS).
|




O

Table E-3. Total VOCs from Process Sources (new table
{ with 3.64 drums per day for SCW Glovebox).

Process | Waste | Waste Waste " Liquid Emission | "VOC"
Process Area Rate Type | Density {Throughput{Throughput| - Factor Emissions
Notes a b c - d e
L : f dm/dy . |'Ib/dm | ton/hr ton/hr lb/ton Io/hr
-+ DWHE/DWPG g 43 D 294 026] 0.00068 0.72| 4.92E-0
! [Box Lines gh 152 D | 294 0.93 0.0024 072} 1.74E-03
* Supercompactor Gloveboxes g 150 D 294 092 . 0.0024 0.72] 1.72E-03
: ISCW Glovebox System i 0.025 ND 471 0.00025] 0.00025| 0.72| 1.76E-04
' |SCW Glovebox System j 3.64 D 294 ~0.02] 0.0001] 0.72| - 4.17E-05
' {Total VOCs "4.17E-03

a. Waste types: ND=Non-debris (OHS, IHS S); D=Debris (CBD, G, HD, ID, MD, OD PRPR)

b. For processes with process rates given in drums per day, Waste Throughput (ton/hr) Process Rate (dm/dy) x Waste Dcnsxty
(1b/dm) / (2000 Ib/ton x 24 hr/day).

c. The quantity of liquid in the waste stream (except for SCW - see footnote i) is assumed to be up-to l% in up to 26% of the
containers; thcrcforc Liquid Throughput 0.01 x 0.26 x Waste Throughput

| Att_achment 1 FPH-079-2002

O

. d:Emission factors are from AP-42 . Table 4.7-1, Emission Factors for Solvent Reclaiming. Processes handling (disturbing) waste -
use 0.72 Ib VOCs emitted per ton of solvent (liquid). Areas where waste is not disturbed use 0.02 lb/ton (factor for a solvent
stomgc tank vent). Also, liquid is notall VOCs (mostly aqueous or oil).

e "VOC" Emissions (lb/hr) quuxd Throughput (ton/hr) x Emission Factor (Ib/ton). "VOCs" = Industnal lubncant (oxl)
) contammatcd with VOCs or agueous solutions.
. Unit appreviations: dm=drum; dy=day; ib=pound; hr=hour.
. .g “The waste density is thé maximum average debris density (from CBD).
h The process rate of 10 boxcs/day is equivalent to 152 55-gal drums/day (4x4x7 f). S
- The worst-case VOC emissions in the SCW Glovebox system is assumed from one (5-liters, maximum) container per day of
orgamc sludge that is assumed to be in liquid form. The waste density is the maximum average non-debris density (from OHS).
- _{ "The th{oughput for the SCW glovcbox is 200 gallons per day or 3.64 drums per day. All assuptions as madc for the other debris
' mcs ﬁ-PP y




Permit to Construct Application

Rev.2

August 2001

3

o

Table 4-3. Summary of Process Emissions Exiting the Main Stack

. Worst- Worst- DWHE/ Box Super-- Scw
* Pollutant Case Non- | . Case DWPG Lines |compactor | Glovebox Total Emissions
‘ : X Debris Debris ‘ Glovebox | System
-Notes ) a a a b .
wt% wt% W/hr. . | IbAr 1b/hr 1b/hr 1b/hr ton/yr
"VOCs" ¢ ) 4.9E-04| 1.7E-03 1.7E-03] 1.8E-04 4.1E-03 1.8E-02
Volatiles : ]
Acetone 1 ] 4.9E-06| - 1.7E-05 1.7E-05} -1.8E-06 4.1E-05 1.8E-04
Benzene - ] ] 4.9E-06] 1.7E-D5 J.7E-05!  1.8E-06] ~4.1E-05 1.8E-04
Butanol, n~ (n-buryl alcohol) 0.001 ] 4.9E-06| 1.7E-05 1.7E-05\ 1.8E-09| . 3.9E-05 1.7E-04
Butanone, 2- (methyl.ethyl ketone) ] ] 4.9E-06] 1.7E-05 1.7E-05| 1.8E-06 4.1E-05 1.8E-04
Carbon tetrachloride S5 ] 4.9E-06| 1.7E-05 1.7E-05 8.8E-06 4.8E-05| 2.1E-04
Chlorobenzene ] 0 _0.0E+00| 0.0E+00| 0.0E+00 1.8E-06 1.8E-06} 7.7E-06]
Chloroform ] 1 4.9E-06 1.7E-05 1.7E-05| 1.8E-06] . 4.1E-05 1.8E-04{
Dichloroethane, 1,2- ] 1 4.9£-06| 1.7E-05 1.7E-05 1.8E-06} . 4.1E-05 1.8E-04
Dichloroethylene d 0 1 4.9E-06| 1.7E-05 1.7E-05} 0.0E+00 3.9E-05 1.7E-04
Dichloroethylene, cis-1,2- d 0 ] 4.9E-06| 1.7E-05 1.7E-05} 0.0E+00 3.9E-05 1.7E-04
- |1,1-Dichloroethylene - 1. 7 4.9E-06] 1.7E-05 1.7E-05| 1.8E-06 4.1E-05 1.8E-04
Ethoxyethanol, 2- 1 0 0.0E+00) 0.0E+00| O0.0E+00}{ 1.8E-06 1.8E-061 7.7E-06
Ethyl benzene ] ] 4.9E-06] 1.7E-05 1.7E-05| 1.8E-06 4.1E-05 ].8E-04
Ethyl ether d 0 ] 4.9E-06] 1.7E-05 1.7E-05| 0.0E+00 3.9E-05 1.7E-04
Isopropanol (isopr: OP)‘I alcohol) 0 1 4.9E-06) 1.7E-05 1.7E-05| 0.0E+00 3.9E-05| . 1.7E-04
Methane d 0 1 4.9E-06{ 1.7E-05 1.7E-05} 0.0E+00 3.9E-05| = 1.7E-04
Methanol 0.003 J] 4.9E-06] 1.7E-05 1.7E-05] 5.3E-09 4.0E-05 1.7E-04
Methylene chloride 0.07 1 4.9E-06} 1.7E-05 1.7E-05|  1.2E-07 4.0E-05] I.7E-04
Tetrachloroethane, 1,1,2,2- 0 Ji 4.9E-06) 1.7E-05 1.7E-05| 0.0E+00 3.9E-05| 1.7E-04
) Tetrachloroethylene i ] 4.9E-06) 1.7E-05 1.7E-05 1.8E-06 4.1E-05 1.8E-04
Toluene 1 1 4.9E-06| 1.7E-05 1.7E-05|  1.8E-06 4.]E-05) 1.8E-04
Trichloroethane, 1,1,1- d 15 ] 4.9E-06] 1.7E-05 1.7E-05 2.6E-05 6.6E-05 2.9E-04
Trichloroethane, 1,1,2- ] 0 0.0E+00| 0.0E+00| 0.0E+00 1.8E-06 1.8E-06} - 7.7E-06
Trichloroethylene 1 1 4.9E-06f 1.7E-05 1.7E-05]  1.8E-06 4.1 E-05 1.8E-04
Trichloro-1,2,2-trifluoroethane, 1,1,2- d 5 1 4.9E-06} 1.7E-05 1.7E-05 8.8E-06 4.8E-05 2.1E-04
Xylene | 0.005 ] 4.9E-06f 1.7E-05 '1.7E-05 8.8E-09 4.0E-05 1.7E-04
Semivolatiles : ] i . o R
Cytlohexane 1 - '4.9E-06| 1.7E-05 1.7E-05| 1.8E-06 4.1E-05] . 1.8E-04
Mercury 2.5 ] 4.9E-06f 1.7E-05 1.7E-05{ 4.4E-06 4.4E-05 1.9E-04} .
Nitrobenzene 1 ] 4.9£-06| 1.7E-05 1.7E-05{ 1.8E-06 4.1E-05 1.8E-04
1,24-Trimethylbenzene 4 1 4.9E-06} 1.7E-05 1.7E-05} 0.0E+-00 3.9E-05 1.7E-04
1,3,5-Trimethylbenzene 0 1 4.9E-06| 1.7E-05 1.7E-05| 0.0E+00|. 3.9E-05 1.7E-04
Toil PM e NA NA S.3E-09] 1.9E-08] 1.8E-08f 4.9E-12 4.2E-08) - 1.8E-07
Metals . o L ) EE o - ] .
Arsenic 1 -1 5.3E-11] 1.9E-10 1.8E-10|  4.9E-14|. . 4.2E-10 1.8E-09]
Barium 1 1 5.3E-11] 1.9E-10 1.8E-10) 4.9E-14 4.2E-10 1.8E-09]"
Be ryllium: 1 1 5.3E-111 1.9E-10 1.8E-10] 4.9E-14 4.2E-10 1.8E-09
Cadmium 1 1 S3E-11{ 1.9E-10 1.8E-10|  4.9E-14 4.2E-10 1.8E-09,
Chromium 1 Ji . 5.3E-111 1.9E-10 1.8E-10} 4.9E-14 4.2E-10 1.8E-09
Lead f ] 25 1.3E-09| 4.6E-09 4.6E-09) 4.9E-14 1.1E-08 4.6E-08
Nickel ] 0 . 0.0E+00| 0.0E+00{ O0.0E+00{ 4.9E-14 4.9E-14 2.JE-13
Selenium ] ] . 5.3E-11] 1.9E-10 1.8E-]10] 4.9E-14 4.2E-10 1.8E-09
Silver 1 ] S.3E-11] 1.9E-10 1.8E-10]. 4.9E-14 4.2E-10 1.8E-09
Other Pollutants . . K
Asbestos 0 45 2.4E-09| 8.4E-09 8.3E-09] 0.0E+00 1.9E-08 8.3E-08
Cyanide ] 0 0.0E+00} 0.0E+00{ 0.0E+00{ 4.9E-14 4.9E-14 2.1E-13
PCBs 15 ] 5.3E-11y 1.9E-10 1.8E-10 7.4E-13 4.2E-10 1.9E-09

handling.

a. Emission Rate (Ib/hr) = Worsi-Case Debris Concentration {wi%/100) x *YOC® Emissions (Ib/hr) 6 Total PM (Ib/hr).
b. Emission Rate (1b/hr) = Worst-Case Non-Debris Concentration (wt%/100) x "YOC" Emissions ( lb/hr) or Total PM (1b/hr).
¢. See Table E-3 in Appendix E for calculations of total VOCs.
d. Pollutant not regulated by IDAPA 58.01.01, “Rules for the Control of Air Pollution in ldaho.”
e. See Table E-2 in Appendix E for calculations of fotal PM.
If. The worst-case debris concentration for lead is adjusted from the maximum expected concentration of 56% to a very conservative 25%. The
lead in the debris waste is primarily in the form of ledd shielding bricks, which are not size-réduced; therefore, little PM is generated durmg
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P OTable 4-1..'Worslt Case Poliutant Concentrations in AMWTF WCs

Worst- . . Worst-
Pollutant ' IHS |[OHS|{ S {CaseNon-}CBD| G | HD | ID { MD | OD |PRPR| Case
Debris ; ' Debris
. wt% | wt% | wt% wt% wt% |wt% | wt% | wi% [ wt% | wt% | wt% | wt%
Volatiles - |
Acetone 0.01 1 - 1 - - 1 1 1 - 1 1
Benzene 1 | - - 1 - 1 ] 1 - 1 1
Butanol; n- (n-butyl alcohol) 10.001 {0.001 {0.001] 0.001 - - 1 - B - - 1 |
Butanone, 2- (methyl ethyl ketone) 1 - - 1 - - 1 - - 1 1 1 I
Carbon tetrachloride 10.075) 5 0.07 5 - 1 1 1 0.001 1 1 1
Chlorobenzene 1 - - 1 - - - - - - - 0
Chloroformn ' 1 1 - 1. - 1 1 - 1 1
Dichloroethane, /,2- 1 - - 1 - - - - = - 1 1
Dichlorocthylene” - - - 0 - - - - 1 - - 1
Dichloroethylene, cis-1,2- |- - ~ 0 - - - .- - 1 1
Dichloroethylene, 1,1- 1 1 - 1 - - ] 1 1. 1 1 1
Ethoxyethanol, 2- 1 - - 1 - - - - - - 0
Ethyl benzene 1 - - 1 - - 1 - - 1
Ethyl ether” - o 0 - - 1 - - - - 1
1sopropanol (isopropyl alcohol) - - - 0 - - - - - 1 - 1
Methane® . - - - 0 - - - - 1 - 1 1
Methanol i 1 0.003 | 0.001 | 0.001 0.003 - 1 1 - 1 - 1 1
Methylene chloride ' 0.07 | 0.005|0.005 0.07 1 1 1 1 0.02 0.1 1 1
Tetrachlorocthane, 1,1,2,2- - - - 0 - - - - - - 1 1
C Tetrachloroethylene 1 1 1 1 - 1 1 1 - - 1 1
Toluene 1 1 i 1.1 1 1 1 1 1 1 1
) Trichloroethane, /,1,1-° 02 | 15 | 0.02 15 1 1 1 1 Jo.008] 1 1 1
Trchloroethane, 1,1,2- . 1 - - 1 - - - - _ N - 0
Trichloroethylene - 0.01 1 1 | 1 0.1 1 1 1. 1 1
Trichloro-1,2 2-trifluoroethane, /,1,2-° | 0.01 5 0.01 5 - - 1 1 1 1 0.15 1 1
Xylene - 10.005{0.001]10.001} 0.005 1 - 1 1 1 1 1. 1-.
Semivolatiles )
Cyclohexane I 4 - - i - ~ ] 7 1
‘Mercury 2.5 1 | 0.03 2.5 1 1 1 1 1 1 1
Nitrobenzene 1 1 ] 1 - - ] - - - 1
Trimethylbenzene, 1,2,4- - - - . 0 - - - - - - 1 1
Trimethylbenzene, 1,3,5- - - - 0 - - - - - R 1 1
Metals .
Arsenic 1 1 - 1 1 - 1 1 1 1 1
Barium 1 1 - 1. 1 - 1 1 1 1 1 1
Beryllium 1 1 - 1 - - - R 1 - - 1
Cadmium 0.001{0.001 1 1 1 - 1 1 1 - 1 1
Chromium 1 1 1 1 1 - 1 1 1 - 1 1
Lead 0.001]0.001 1 1 1 - 10 5 5 25 56 56
Nickel 1 1 - 1 - - - - - - 0
Selenium 1 1 1. 1 1 - 1 1 1 - 1 1
Silver 1 1 1 1 1 - 1 1 1 - 1 1
_ |Other Pollutants . . ' |
Asbestos _ - - - 0 1 - - - 451 = | = = a5 1
Cyanide ‘ 1 - - 1 - - - - - - - 0
Polychlorinated biphenyls (PCBs) - 15 - 15 - - 1 - N N N 1

ar) Pélluxanx not regulated by IDAPA 58.01 .01, *'Rules for the Control of Air Pollution in Idaho.” S I
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Area

kilorgrams (total)

kilograms per

year
1. ZONE 3 EXTRACT: - .
Drummed waste handlmg 2D 2,050,860 157,758
enclosure®
Box lines 2B 11,463,054 881,773
‘Total: - 13,513,914 1,039,532
2. GLOVEBOX EXTRACT:
SCW gloveboxes - 13B, 13D, 15D 142,902 10,992
Supercompactor gloveboxes 7,10, 14D, 16D. .14,753,982 1,134,922
Drummed waste packaglng NA® 170,905 13,147
gloveboxb -
Total:. 15,067,789 1,159,061

application.

* The flow sheet node refers to the mass and volume balances presented in Appendix B of the permiit to construct

® The throughput of the drummed waste packagmg glovebox is two drums per day from the drummed waste handiing
enclosure (which has a normal throughput of 1 drunvhr); therefore, the throughput of the drummed waste packaglng
glovebox is 2/24 of the drummed waste handiing enclosure throughput
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. APPENDIX D

ADVANCED MIXED WASTE TREATMENT FACILITY
IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY

TOXIC AIR POLLUTANTEMISSIONS AND MODELING MEM-ORANDUM




SUMMARY QF TOXIC AIR POLLUTANT EMISSIONS

TABLE 1. NON-CARCINOGENS

Pollutant Max. Hourly Emissions Screening Level Modeling? Emissions
(1b/hr) (1b/hr) (YIN) (tonslyr)
cetone 4.10E-05 1.2E+02 N 1.8E-04
Barium 4.20E:10 3.3E-02 N 1.8E-09
n-Butyl alcohol 3.90E-05 1.0E+01 N 1.7E-04
Chlorobenzene 1.80E-06 2.3E+07% N 7.9E-06
iIChromium 4,20E-10 3.3E-02 N 1.8E-08
Cyanide 4.90E-14 3.33E-01 N 2.1E-13
Cyclohexane 4.10E-05 7.0E+01 N 1.8E-04
1,2-dichioroethylene 3.90E-05 5.27E+01 N 1.7E-04
2-Ethoxyethanol 1.80E-06 1.3E+00 N 7.9E-06
||Ethyibenzene 4.10E-05 ~ 2.9E+01 N 1.8E-04
Hlisopropy! alcohol 3.90E-05 " B.5E+01 N A1.7E-04
[Methanol 4.00E-05 1.73E+01 N 1.8E-04
[Mercury 4.40E-05 3.E-03 N 1.9E-04 *
{Methy! ethyl ketone 4.10E-05 - 3.93E-01 N 1.8E-04
[INitrobenzene 4,10E-05 3.33E-01 N 1.8E-04
Selenium 4.20E-10 . 1.3E-02 N 1.8E-08
Silver 4.20E-10 7.E-03 N 1.8E-09
Toluene 4.10E-05 2.5E401 N 1.8E-04
Trichioroethylene 4.10E-05 1.8E+01 N 1.8E-04
1,2,4-trimethylbenzene 3.90E-05 8.2E+00 N 1.7E-04
1,3,5-trimethylbenzene, 3.90E-05 8.2E+00 N 1.7E-04
Xylene ' 4.00E-05 2.9E+01 N 1.8E-04
TABLE 2. CARCINOGENS
Poiiutant Max, Hourly Emleclone | Screening Level Modeiing? Emissions
(tb/hr) (Ib/hr) (Y/N) (tonslyr)
Harsenic’ 4.20E-10 1.5E-06 N 1.8E-09
IAsbestos 1.90E-08 NA - N- 8.3E-08
Benzene 4.10E-05 8.0E-04 N 1.8E-04
||Beryllium 4.20E-10 2.8E-05 N 1.8E-09
{lcadmium 4.20E-10 3.7E-06 N 1.8E-09 _
Carbon tetrachloride 4.80E-05 4 4E-04 N 2.1E-04
Chioroform 4.10E-C5 2.88-04 N 1.8E-04
{Chromium VI 4,20E-10 5.6E-07 N 1.8E-09
11, 1-dichioroethane 4.10E-05 2.5E-04 N 1.8E-04
[[1, 1dichioroethylene 4.10E-05 1.3E-04 N 1.8E-04
Methylene chloride 4.00E-05 1.6E-03 N 1.8E-04
Nickel--- 4.90E-14 27E05._ . | ... N__ 2.1E-13
PCBs 4.20E-10 6.6E-05 N 1.8E-09
1,1,2,2-tetrachloroethane 3.90E-05 1.1E-08 Y 1.7E-04
ITetrachioroethylene 4.10E-05 1.3E-02 N 1.8E-04
1,1,2-trichloroethane 1.80E-05 4.2E-04 N 7.9E-06.
Trichloroethylene 4.10E-05 5.1E-04 N 1.8E-04




QI!EMORANDUM

. TO: Michael Stambulis, State Office of TechniCél Serv_iceé

FROM: Mary Andersoﬁ l\g/deling Coordinator; Air Quality Division

SUBJECT: Modeling Rewew for the Permit to Construct Application for the Advanced Mixed Waste '
Treatment Facility (AMWTF)

DATE: April 4, 2002

1. SUMMAKRY?

A modified permit to construct (PTC) application was submitted by BNFL, Inc. (BNFL) for the Advanced
Mixed Waste Treatment Facility (AMWTF) located at the Idaho National Engineering and Environmental
Laboratory (INEEL). This application represents the second revision to a PTC application for the AMWTF
submitted by BNFL in April 1998. Within the second revision of the original PTC application, proposed
modifications to the AMWTF design include the deletion of the incineration, evaporation,
macroencapsulation, and microencapsulation processes, a shift from thermally processing a significant
number of sludge-type (non-debris) waste containers to nonthermally treating primarily debris-type wastes,
-and an'increase in box line throughput. The ventilation system originally proposed was subsequently
modified including removal of carbon adsorption units and some particulate filtration units. However, the:
emission estimates of some pollutants have increased slightly as a result of the current AMWTF design.
To account for this, Science Applications international Corporation (SAIC), modeled the total criteria
poliutants emitted from the AMWTF and the total toxic air pollutants (TAPs) emitted from the main stack.
lthough there were inconsistencies between the modeling analysis presented by SAIC and state and
lderal guidance, the results demonstrated compliance with all applicable standards. Because the
ambient impacts are so small, the inconsistencies in modeling methodology would not impact the results
enough as to cause or significantly contribute to a violation of any ambient air quality standard. Also, the
ambient impacts from this project, in conjunction with the Transuranic Storage Area — Retrieval Enclosure
(TSA RE) project, demonstrate compliance with the regulatory limits. Therefore, the modeling analysis
presented in the application, and revised by DEQ, demonstrated compliance with all applicable standards.

SAIC also re-evaluated the radionuclide emissions. The National Emission Sfandards for Hazardous Air
Pollutants (NESHAPs) analysis was revised to reflect the current AMWTF design. The revision does not
result in an increase in the rate of radionuclide emissions. Therefore, DEQ modellng staff did not review

the NESHAPs analysis.
2. DISCUSSION:

2.1 Applicable Air Quality Impact Limits

The facility is located in Butte County, which is designated as unclassifiable for all criteria pollutants.
Therefore, total ambient impacts, including background, for the criteria pollutants must be below the
National Ambient Air Quality Standards (NAAQS) listed in Table 1. .

Q | | | x _ |
. Ly




Table 1. Applicable regulatory fimits.

“ Significant .
Averaging Period *~ Contribution Levef®  Regulatory Limit® (ug/m®)
Pollutant {ug/m)® .
Criteria Poliutants TvE T
Nitrogen dioxide: Annual 1 100
Sulfur dioxide Annual - AT 80
24-hour g 365
3-hour 25 1300
PMyo? Annual 1 ' 50
. - - N 24-hour 5 150
Carbon monoxide 8-hour 500 - - 10,000 -
1-hour 2000 40,000
Lead . Quarterly 15
Toxic Air Pollutants
Non-Carcinogens’ ) . - s
Acetone Ll S ‘24-hour,; . " 8.90E+04
Barium o 24-hour '2.50E+01
Butanol, n- (n-butyt alcohol) 24-hour. . 7.50E+03
Butanone, 2- (methyl ethyt ketone) 24-hour - o 2.95E+04 -
Chlorabenzene 24-hour - - i . 1.75E+04
Chromium HHOT "24-hour«: . ' 2.50E+01
Cyanide . L - . 24-hour . .2.50E+02
Cyclohexane SRS 24-hour " ' i 5.25E+04
Ethoxyethanol, 2- ) ', "24-hour ELIE 9.50E+02
Ethyl benzene .o 24-hour .. . 2.18E+04
isoproponal (isopropyt alcohof) © . 24hour; . . - , 4.90E+04
Mercury : .3 ... 24-hour . A - 2.50E+00
Methanol . Soev e ... 24hour [ Yok '1.30E+04
Nitrobenzene S © 24-hour * - T 2.50E+02 .
Selenium 24-hour . . " 1.00E+01
Silver ) 24-hour- .’ 5.00E+0C
Toluene el - 24-hour 1.88E+04
Tnchloroethylene , - 24-hour 1.35E+04
Trimethylbenzene, 124- " 24-hour ¢ T O 6.15E+03
Tnmethylbenzene 1,35 24-hour - o - , 6.15E+03
Xylene Y. o . 7 24-hour. .- : 2.18E+04 .
Lo Carcinogens* S oL ) ! :
Arsenic Annual : T 2.3E-04
Asbestos “ Annual. 4.0E-06
Benzene ’ Annua! Coe At ; 1.2E-01
Beryllium L Annual - . 4.2E-03
Cadmium - Lo Annual,, - 5.6E-04
Carbon Te!rachlonde Annual = . ! 6.7E-02
Chioroform i Annual 4 .3E-02
Chromium Annual . 8.3E-05
Dichioroethane, 1,2- Annual 3.8E-02
Dichloroethylene, 1,1- Annual 2.0E-02
Methylene chlonide Annual 2.4E-01
Nickel Annual 4.2E-03 .
PCBs (Aroclor) » Annual 1.0E-02 ?
Tetrchioroethane, 1,1,2,2-" """ Annyal o 1.7E-02
Tetrachioroethylene - Annuai R 2,1E+00
Trichloroethane, 1,1,2- Annual ' Bt 6.2E=02 .
Trichioroethylene Annual e . 7.7E-01

a. |IDAPA58.01.01.006.83
b. Micrograms per cubic meters

¢. For the criteria pollutants IDAPA 58. 01.01.577; 58.01.01.585 for non-carcmogens and 58.01.01.586 for

carcinogens.

d. Particulate matter with an aerodynamic diameter less than or equal to 10 micrometers.

2.2 Currenf Air Quality

No ambient air quality data is available for the INEEL area. The statewide background concentrations
have been determined to be reasonable for the INEEL area. Table 2 presents the data for the current air

~ quality in the area of the AMWTF.



O Table 2.. Current air quality in the INEEL area.

Averaging Concentration

Pollutant Period (pg/m®)?
Nitrogen dioxide A Annual 40
Sulfur dioxide 3-hour 374

24-hour 120
Annual 18.3
PM;o° 24-hour 86
Annual 32.7
Carbon monoxide 1-hour 11,450
8-hour 5,130
Lead Quarterly 0.15

. Micrograms per cubic meters.
b Particulate matter with an aerodynamic dnameter less
than or equal to 10 micrometers.

2.3 Modeling Impact Assessment

SAIC performed the air dispersion modeling analysis by calculating dispersion coefficients. Dispersion

coefficients have units of pg/ms per Ib/hr. Each source is modeled separately with a unit emission rate (1
-Ib/hr). The resulting concentration obtained from the ISCST3 model is then muitiplied by the appropriate

emission rate to obtain the actual ambient concentration. The resulting ambient concentrations for each

of the sources are then added.

The normal guidance for a PTC application would require the facility to mode! the proposed increase in
emissions and compare the resulting ambient impact to the significant contribution levels (SCLs) If the
estimated ambient concentrations exceed.the SCLs, then a full impact analysis would be required.
However, SAIC modeled the total criteria poliutant and TAP émissions from the AMWTEF for this analysis
instead of only those emissions that are increasing with the proposed modification. TAPs are only vented
through the stacks at the main buiiding. In essence, SAIC performed a full impact analysns without

necessarily being required to.
' 231 Emission and Source Data’

According to the application, two stacks were actually effective stacks (i.e., multiple stacks modeied as
one stack). The effective main stack represents the combined three flues of the main building. SAIC
estimated the effective stack parameters incorrectly. According to Screening Procedures for Estimating
the Air Quality Impact of Stationary Sources, Revised (EPA 1992), the correct method is to cal¢ulate a -
merged stack parameter which accounts for the relative influence of stack height, plume rise, and -~
emissions rate on concentrations. This merged stack parameter is calc'ulated according to Equation 1.
The stack that has the lowest value of M is used as the “representative “ stack. The stack modeled has
the source parameters of the representative stack and the sum of all the emissions. Table 3 presents that
individual stack parameter used in Equation 1 as well as the results of the merged stack analysis.
Following this- methodology, the Glovebox Extract stack is the representative stack. Therefore, the model

.was rerun using these stack parameters.

The application indicates that the boiler stack is also an effective stack representing the combined water
boiler exhaust flues. However, in Appendix C of the application, only one boiler stack is identified. Based
on this, it is inferred that all boiler stacks have the same source parameters. Therefore, all boiler
emissions were modeled Uising the boiler stack parameters. Table 4 presents the stack parameters used
in the model.. Tables 5 and 6 present the criteria pollutant and TAPs emission data.




Equationl1 e
WYT, .
M== s o
0 .
where
' M = merged stack parameter
and *.(

hs = stack height (meter)

V = stack gas volumetric flow rate (cub:c meter per second)
T, = stack gas exit temperature (K)

Q = pollutant emission rate (grams/second)

Table 3. Calculation of merged stack perameters. '

Parameter Zone 1/Zone 2 Zone 3 Glovebox
_ Extract Extract Extract
Height (m) . 26.82 26.82 27.43
volumetric flow rate (m>/s) 31.64 1416 0.3
Temperature (K) ~ -  295.37 29537  295.37
Emission Rate (g/s) - =~ 0.126 © 0126 ., . 0.126
Merged Stack Parameter =~ 1989436 = - 890341. 7 . 19291.88 y
Minimum value 19291.88 .
Representative stack . Glovebox
: : ' Extract -
Table 4.. Stack parameters - : R : o
Parameter . . Effective Main Stack - Effective Boiler Stack Heater Stack
Height(feety - ..~ . . 90 - - -~ . 507 ‘ © 34 .
Diameter (inches) : 55 S 22 - 14 -
Exit velocity (ftlmln) 4,000 . 1,848 - 959
Temperature (°F)° 72 350 - 425

a. Feet per minute
b. Degrees Fahrenhelt

Table 5.. Criteria: Pollutant messnons (pounds per hour)

Source a - Sulfur Nitrogen Carbon o
Description PM",a Dioxide ' Dioxide Monoxide Lead
Boilers 1.70E-01  4.20E-01 5.3E+00 8.90E-01 CN/A® T
Hot Water Heater ~ '8.80E-03  3.30E-02..  3.1E-01 4.20E-02 N/A
Main Stack - 4.20E-08 N/A. N/A | N/A 1.10E-08

a. Particulate matter with an aerodynamlc dlameter less than or equal to 10 mlcrometers

b. Not applicable



Table 6. Tox1c air pollutants emission rates from the main stack.

Averaging Maximum Emlsswn
Pollutant _ 5 Period _Rate® (b/hr)®
: Non-Carcinogens s '
Acetone . . _— 24-hourt . 4.3E-05
Barium ' o 24-hour ' 4.22E-10
Butanol, n- (n-butyl alcohol) 24-hour : 3.95E-05
Butanone, 2- {methyl ethyl 24-hour . 4.13E-05
ketone)
Chlorobenzene - - 24-hour 1.76E-06
Chromium ' o 24-hour . 4.22E-10
Cyanide ' © . 24-hour | 4.90E-14
Cyclohexane . ' g 24-hour - 4.13E-05
Ethoxyethanol, 2- - 24-hour -~ 1.76E-06
Ethyl benzene . " 24-hour’ . 4.13E-05
Isoproponal (isopropyl ) 24-hour 3.95E-05
alcohol) . S B _
Mercury . 24-hour - - 4.39E-05
Methano! = - - 24-hour’ 3.95E-05.
Nitrobenzene ' " 24-hour” - 4.13E-05
Selenium 24-hour 4.22E-10
Silver , 24-hour 4.22E-10
Toluene ~ 24-hour - 4.13E-05
Trichioroethylene ’ 24-hour 4.13E-05
Trimethylbenzene, 1,2,4- 24-hour ~ 3.95E-05
" Trimethylbenzene, 1,3,5- 24-hour 3.95E-05
Xylene 24-hour 3.95E-05
: Carcinogens : - B
Arsenic Annual 4.22E-10
Asbestos . o Annual 1.90E-08
Benzene : C Annual ' 4. 13E-05
Beryllium Annual 4.22E-10
Cadmium Annual 4.22E-10
Carbon Tetrachloride Annual 4.83E-05
Chloroform Annual 4.13E-05
Chromium Annual 4.22E-10
Dichloroethane, 1,2- Annual ' 4.13E-05
Dichloroethylene, 1,1- Annual 4 13E-05
Methylene chloride Annual 3.96E-05
Nickel Annual 4 .90E-14
PCBs (Aroclor) Annual ~ 4.23E-10
Tetrchloroethane, 1,1,2,2- ~ Annual 3.95E-05
Tetrachloroethylene Annual 4.13E-05 .
Trichloroethane, 1,1,2- Annual 1.76E-06
Trichloroethylene ‘ Annual 4.13E-05

a. Emission rates taken from Table 4-7 of the application. These
emission rates represent the total TAP emissions exhausted from the

~ main stack.

b. Pounds per hour




2.3.2 Model Description and Justification

SAIC chose ISCST3 as the appropriate model for this apphcatnon SAlC based their decision on prewous
permitting actions for the INEEL. DEQ staff agree that ISCST3 is the appropriate model for this
application. SAIC applied ISCST3 using the recommended defaults for rural conditions, as 'specified in
the Guideline on Air Quality Models (40 CFR 51, Appendix W). SAIC also chose the option of wet plume
depletion. DEQ staff agree that these assumptions are appropriate.

2.3.3 Receptor Network

Five different recepior grids were used. Each receptor grid was included in separate ISCST3 input file.
Table 7 presents the receptor grids used by SAIC. ‘However, DEQ determined that the pollutant and
averaging times addressed by the various receptor grids are not consistent with current guidance.
According to the application, it has been interpreted in past permitting actions that ambient air includes -ll
locations beyond the INNEL boundary. This is based on the fact that facility access is controlied by

security guards. However, in the application, on-site receptors were used to estimate concentrations for ~ '

pollutants with short averaging periods (i.e., 24 hours or less). Based on this inconsistency, DEQ
determined that all receptors presented would be used in this analysis. .In future permits, the facility will be
required to address the issue of ambient air and the location of receptors in more detail. Based on this
information, the appropriate receptor grids to be used for certain poliutants and averaging periods are as
foliows: » : .

Boundary — all poliutants, all averaglng perlods '
Highways — all criteria poliutants for all averaglng periods; non-carcmogens with 24- hour
averaging period
e Of-site — all pollutants, all averaging perlods
On-site — all pollutants, all averaging periods
Special — all pollutants all averaging periods

O



Table 7. Descnptlon of receptor grids presented in application.
Pollutant/
ISCST3 Number of -Averaging .
file name  receptors Period - ' _ Description
Boundary 286 All poflutants/all 100 m spaclng along high |mpact areas of the INEEL site
' averaging boundary .
periods
Highway 583 Non- ~ 100 -m spacing along U.s. nghway 20 and 26
carcinogens
Offsite 370 Ali poliutants/all  Polar grid with 10° intervais — offsite only
' averaging 50-m spacing, 50 ~ 500 m from source
periods 100-m spacing, 400-1,000 m from source
200-m spacing, 1,200-3,000 m from source
500-m spacing, 3,500-10,000 m from source
1,000-m spacing, 11,000-15,000 m from source
5,000-m spacing, 20,000-50,000 m from source
Onsite T 1467 Criteria Polar grid with 10° mtervals -onsite only’
: ~ poliutants, 24- .50-m spacing, 50 - 500'm from source
' hour and.less ~ . 100-m spacing, 400-1,000 m from source
" averaging ~ 200-m spacing, 1,200-3, 000 m from source
period -+ - - 500-m spacing, 3,500-10,000 m from source
1,000-m spacing, 11,000-15,000 m from source
O 5,000-m spacing, 20,000-50,000 m from source
Special 22 " TAPs 24-hour  Receptors at all other INEEL facility areas, all locations of

~ (only EBR-I) popuiation groups with the 50-km radius of the source,
tourist sites (e.g., EBR-I, Craters of the Moon National
Monument Ranger Station), and locations (i.e., points of
higher elevation) beyond the site boundary to detérmine
off-site concentrations decreased.

2.3.4 Elevation Data

SAIC obtained terrain elevations from the INEEL Graphncal lnformatlon System database. This data is
appropriate for use in the apphcatlon .

2.3.5 Meteorological Data

SAIC used five years of site specific surface méteorological data obtained between 1994 - 1998. The
National Oceanic and Atmospheric Administration Air Resources Laboratory has a network of 31 ‘
meteorological stations located in and around the INEEL. SAIC chose the station located at the Central
Facilities Area because it is the closest to the AMWTF that has a complete set of hourly data for 1994 —
" 1998. SAIC used the Meteorological Processor for Regulatory Models to process the site-specific data.

SAIC used two methods for the upper air data. The first method involved using mixing heights that were

calculated from the Salt Lake City National Weather Service data for the years 1994 and 1995. The
second method was used for the years 1996 through 1998. SAIC states that for these years the mxxmg

height was fixed at 150 meters.

After review of the meteorological file, DEQ determined that the urban mixing height was fixed at 150

O meters and the rural mixing height had a maximum value of 150 meters (i.e., lower values were present).

Since the rural dispersion coefficients were used, it seems that 2 maximum mixing height of 150 meters
was used instead of a fixed mixing height.



This review of the metearological file found other inconsistencies with the report. According to the
application, wet plume depletion was accounted for. ISCST3 uses a scavenglng ratio approach to model
deposition of gases and particles through wet removal. The scavenging ratio is computed froma -
scavenging coefficient and a precipitation rate. A scavenging coefficient of 0.00017 hr/s-mm was used in
the model. However, the precipitation rate in the meteorological file is zero for all hours. Therefore, wet
depletion is not really accounted.for. In addition, all five years of meteorological data is in one file. This is
acceptable for computing concentrations with averaging périods shorter than annual. However, for the
annual averaging periods, the standard is not to be exceeded in any calendar year. If five years of

. meteorological data is run as one file, the annual average concentration is based on five years worth of
data. This method does not demonstrate compliance with the standard. :

After the review of the applicatiqn, meteorological file, and modeling resulte, DEQ modeling staff
determined that these inconsistencies would not substantially change the results. However, in future
modeling analyses for the INEEL these i issues must be addressed prior to the appllcatron being

submrtted
2.4 Modeling Results .

SAIC presented results for ozone using the 1-hour dispersion coefficient and the total VOC emission rate.
This is not the correct method. ISCST3 does not handle the formation of ozone. Therefore, ambient
concentrations for ozone are not presented in the results. Dispersion coefficients are presented in Table
8. Ambient impacts for TAPs and criteria pollutants are presented in Tables 9 and 11, respectively.
Because this project is connected with the AMWTF -project, the ambient impacts from the two are
combined and the total impacts are compared to the appropriate regulatory limit. This comparison is

. presented in Tables 10 and 12 for TAPs and criteria. pollutants, respectively

Table 8. Dispersion Cosfficients for the AMWTE.  + +

Averaging Period =~ Dispersion, Receptor Grid UTM" (meters)
: Coefflcnent o Easting " Northing
. - (LL/"" per Ib/hr)® e ‘ - ?
Main Stack . o o
Annual - TAPs®and : -, - 1.04 . On-site. ~ 335247.41 4817648
criteria pollutants o L o '
24-Hour - TAPs and 11.24 " On-site - 335271.09 4817637 -
criteria pollutants '
Boiler Stack :
Annual - : - 297 ~_ On-site '335322.41 4817678
24-hour 24.94 ‘On-site 33532241 © 4817678
8-hour 46.7 On-site 335339.81 4817680
3-hour 82.5 On-site 335372.41 4817691
1-hour . 209.9 On-site 335372.41 4817691 ‘
Heater Stack B v . - - .
Annual B 8.95 On-site 335369.41 .. 4817795
24-hour ' - 138 On-site ~~ 335371.59 4817787
8-hour 1207 On-site 335371.59° 4817787 . . _
3-hour .- . . .1748 ° On-wsite - 335371.59 4817787 R
1-hour . - 368.9 " On-site = 335409 . 4817728 :

a. Micrograms per cubic meter.per pound. per hour.

b. Universal transverse mercator.
¢. Toxic air pollutants




Table 9. Toxic air pollutants modeling results

Ambient
Averaging Concentratnon Regulatory Demonstrates
Pollutant - Period . (pa/m®® Limit®  Compliance
Non-Carcinogens - . - '
Acetone - , . 24-hour - 4.83E-04 8.90E+04 YES
Barium 24-hour 4.74E-09 2.50E+01 ~ YES
‘Butanol, n- {(n-butyl alcohol) 24-hour 444E-04 - - 7.50E+03 YES
Butanone, 2- (methyl ethyl 24-hour 464E-04  2.95E+04 YES
ketone) o C : '
-Chiorobenzene ..., 24-hour 1.98E-05 1.75E+04 YES
Chromium - 24-hour 4.74E-09 2.50E+01 YES
Cyanide 7 - 24-hour 5.51E-13 2.50E+02 YES
Cyclohexane . . . 24-hour °  4.64E-04 °  5.25E+04 YES
Ethoxyethanol, 2- - o ~24-hour . 1.98E-05 9.50E+02 YES
Ethyl benzene : ~ 24-hour - 4.64E-04 2.18E+04 YES
lsoproponal (isopropyl alcohol) 24-hour 4,.44E-04 4.90E+04 - YES
Mercury 24-hour 493E-04  2.50E+00 YES”
Methanol IR _ 24-hour 4 44E-04 1.30E+04 YES
Nitrobenzene - , 24-hour 4.64E-04 2.50E+02 YES
Selenium o 24-hour = 4.74E:09  1.00E+01 YES
Silver - R 24-hour - . 4.74E-09 5.00E+00 YES
Toluene . 24-hour . 4.64E-04 1.88E+04 YES'
O Trichloroethylene . 24-hour © 4.64E-04 1.35E+04 - YES
Trimethylbenzene, 1,2,4- - 24-hour 4.44E-04 6.15E+03 YES
Tnmethylbenzene 1 3,5- . 24-hogr 4.44E-04 6.15E+03 YES
Xylene " 24-hour  4.44E-04 2.18E+04 YES
_ Carcmogens o ‘
~ Arsenic. . . Annual 4.39E-10 2.30E-04 YES
Asbestos - . Annual . 1.98E-08 4.00E-06 YES
Benzene- o Annuai 4.30e-05 1.20E-01 YES
Beryllium _ R Annual . . -4.39E-10 4.20E-03 YES
Cadmium ' Annual 4.39E-10 5.60E-04 YES
Carbon Tetrachlonde _Annual 5.02E-05 6.70E-02. YES
Chloroform T - Annual 4.30E-05 4.30E-02 YES
Chromium o Annual " 4.39E-10 ~ 8.30E-05 YES
Dichioroethane, 1,2- . . Annual 4.30E-05 3.80E-02 YES
Dichloroethyiene, 1,1- - . "Annual = . 4.30E-05 ° 2.00E-02 YES
Methylene chloride - Annual 4.12E-05 2.40E-01 YES
Nickel - : .. Annual 5.10E-14 4.20E-03 YES
PCBs (Aroclor) Annual  4.40E-10 1.00E-02 YES
Tetrchloroethane 1,1 2 2- Annual - 4.11E-05 1.70E-02 -~ YES
Tetrachloroethylene ~ Annual 4.30E-05 2.10E+00 © YES
Trichloroethane, 1,1,2- Annual . 1.83E-06 6.20E-02 YES : :
Trichloroethylene .. . ... Annual 430E-05- _770E-01 __ YES . = . ...

a. Micrograms per CUblC meters
b. -58.01.01.585 for non-carcinogens; and 58.01.01.586 for carcinogens.
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Table 9. Combined total toxic air pollutants modeling resuilts for TSA-RE and AMWTF

Pollutant ~ Averaging Ambient Concentration (ug/m®)* Regulatory Demonstrates
‘ Period AMWTF® TSA-REY Total® Limit® Compliance
Non-Carcinogens o ‘ o e
Acetone ] 24-hour- 4.83E-04 1.55E-07 4.83E-04 8.90E+04 " YES
Barium B 24-hour 4.74E-09 5.82E-10 5.33E-09 2.50E+01 YES
Butanol, n- (n-butyl alcohol) 24-hour 4.44E-04 ~149E-07 4.44E-04 7.50E+03 YES
Butanone, 2- (methyl ethyl ketone)  24-hour ~ 4.64E:04. 1.55E-07 4.64E-04 2.95E+04 YES
Chlorobenzene 24-hour  1.98E-05 1.53E-07 " 1.99E-05 1.75E+04 "+  YES
Chromium 24-hour ~ 4.74E-09 5.82E-10 5.33E-09 2.50E+01 YES
Cyanide S 24-hour 5.51E-13 5.78E-10 5.79E-10 2.50E+02 YES.
Cyclohexane oo 24-hour 4.64E-04. 1.55E-07 4.64E-04 5.25E+04 YES
Dichloroethylene, 1,2 oy 24-hour . 0.00E+00 1.50E-07 1,50E-07 3.95E+04 YES
Ethoxyethanol, 2- ' 24-hour  1.98E-05 - 1.53E-07. 1.99E-05 9.50E+02 YES
Ethyl benzene 24-hour 4.64E-04 1.03E-03 1.49E-03 2.18E+04 YES
Hexane o 24-hour 0.00E+00 1.88E-04 1.88E-04 9.00E+03 “YES .
Isoproponal (isopropy! alcohol) 24-hour 4.44E-04 1.49E-07 - 4.44E-04 4.90E+04 " YES
Mercury - 24-hour . 4.93E-04 3.86E-07 4.94E-04 2.50E+00 . - YES..
Methanol 24-hour . 4.44E-04 149E-07 4.44E-04 1.30E+04 YES
Naphthalene 24-hour 0.00E+00 - 4.11E-03 4.11E-03  2.50E+03 YES
Nitrobenzene 24-hour 4.64E-04 ~1.55E-07 4.64E-04 2.50E+02 " YES
Selenium "24-hour  4.74E-09 5.82E-10 5.33E-09 1.00E+01 YES
Silver ‘24-hour 4.74E-09 5.82E-10 5.33E-09 5.00E+00 ° YES .
Toluene 24-hour 4.64E-04 1.:42E-02 - 147E-02  1.88E+04 YES .
Trichloroethylene 24-hour , 4.64E-04 1.55E-07 A4.64E-O4 1.35E+04 -~ ~ YES
Trimethylbenzene, 1,2,4- 24-hour 4.44E-04 1.49E-07 4.44E-04 6.15E+03 " YES. -
Trimethylbenzene, 1,3,5- - 24-hour  4.44E-04 1.49E-07 4.44E-04 6.15E+03 * -~ YES
- Xylene 24-hour 4.44E-04 264E-03 3.09E-03 2.18E+04 YES . ..
Carcinogens | e o e S h
Arsenic Annual  4.39E-10 6.03E-11 4.99E-10  2.30E-04 YES
Ashestos Annual 1.98E-08 266E-03 2.24E-08 4.00E-06 YES
Benzene Annual ' 4.30E-05 4.37E-03 4.41E-03 1.20E-01 YES
Beryllium - Annual - 4.39E-10 6.03E-11 4.99E-10  4.20E-03 YES,
Cadmium Annual 4.39E-10 6,03E-11 '4.99E-10 5.60E-04 YES
Carbon Tetrachioride Annual  5.02E-05 7.96E-08 5.03E-05 6.70E-02: : YES
Chloroform - Annual 4.30E-05 1.60E-08 4.30E-05 4.30E-02 "YES
Chromium , -Annual  4.39E-10 6.03E-11 4.99E-10  8.30E-05 YES -
Dichloroethane, 1,2- Annual  4.30E-05 1.60E-08 4.30E-05 3.80E-02° - 'YES
Dichloroethylene, 1,1- Annual = 4.30E-05 1.60E-08 - 4.30E-05 2.00E-02 * - YES
Methylene chloride Annual  4.12E-05 1.55E-08 4.12E-05  2.40E-01 ° YES -
Nickel Annual  5.10E-14 5.99E-11 6.00E-11  4.20E-03 YES
PAHs Annual 0.00E+00 260E-05 2.60E-0S  3.00E-04 YES
PCBs (Aroclor) : Annual 4.40E-10 . 8.99E-10 1.34E-09  1.00E-02 YES
Tetrchloroethane, 1,1,2,2-- Annual  4.11E-05. 1.55E-08 4.11E-05 1.70E-02" YES
Tetrachloroethylene. _Annual  4.30E-05 ' 1.60E-08 4.30E-05 2.10E+00 = . YES'
Trichloroethane, 1,1,2- Annual 1.83E-06 1.58E-08 .1.85E-06 6.20E-02°~  YES
Trichloroethylene Annual 4.30E-05 7.70E-01

oo oo

Micrograms per cubic meters
58.01.01.585 for non-carcinogens; and 58.01.01.586 for carcinogens.
Total ambient impacts for the AMWTF PTC
Total ambient impacts for the TSA-RE PTC
Combined total ambient impacts for AMWTF and TSA-RE

10

. 1.60E-08

4.30E-05

YES



O 3. CONCLUSIONS AND RECOMMENDATIONS:

After reviewing the modeling analysis, DEQ determined that there were inconsistencies between the
modeling analysis presented by SAIC and state and federal guidance. However, based on the facts that
SAIC modeled the facility-wide criteria pollutant and TAP emissions and that the ambient impacts were
very low, DEQ determined that the inconsistencies in modeling. methodology would not impact the results
enough as to cause or significantly contribute to a violation of any ambient air quality standard. - Also, the

ambient impacts from this project, in conjunction with the AMWTF project, demonstrate compliance with

the regulatory limits. Therefore, the modeling analysis presented in the application, and revised by DEQ,
demonstrated compliance with all applicable standards. DEQ modeling staff recommends that DOE,
INEEL, BNFL Inc. AMWTF be issued this PTC.

. Electronic copies of the modeling ahalysis are saved on disk. Michael Stambulis reviewed this modeling
memo to ensure consistency with the permit and Technical Memorandum.

MA: CACURRENT\VAMWTP\MODELING TECH MEMO AMWTF.DOC.
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APPENDIX E

| ADVANCED MIXED WASTE TREATMENT FACILITY
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