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Department of Energy
Idaho Operations Office
West Valiey Project Office
P.O. Box 191
Waest Valley, NY 14171

January 20, 1994

Mr. Gary C. Comfort

Headquarters

LS. Nuclear Regulatory Commussion

Washington, DC 20555

SUBJECT  Air Permit Applications for Radionuclide Emissions for the Vitrification Facility
Dear Mr. Comfort

As R B Provencher promised you during your visit to the West Valley Demonstration
Project in December 1993, enclosed for your information is a copy of the air permit
applications for the emissions of radionuclides from the vitrification facility HVAC system
and slurry fed ceramic melter

If you have any questions, please contact R B Provencher of my staff at (716) 942-4101.

Sincerely,

Llrtlio. (6. Zrptarial’

T J Rowland, Director
West Valley Project Office

Enclosures. Air Permit Applications
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Department of Energy
Idaho Operations Office
West Valley Project Office
P O. Box 191
West Valley, NY 14171

September 29, 1993

Mr. Paul A. Giardina

Regional Radiation Representative

Region 11

MS-ZAWM-RAD

United States Environmental Protection Agency
26 Federal Plaza

New York, NY 10278

SUBJECT: Air Permit Applications for the Emission of Radionuclides from the
Vitrification Facility (VF) Heating, Ventilating, and Air
Conditioning (HVAC) System and Slurry Fed Ceramic Melter

Dear Mr. Giardina:

Pursuant to the National Emission Standards for Hazardous Air Pollutants,
two permit applications are enclosed for the emission of radionuclides from

1. The Vitrification Facility HVAC System, and
2. The Slurry Fed Ceramic Melter, located within the VF.

If you have any gquestions or comments, please contact Elizabeth Matthews of my
staff at (716) 942-4930.

Sincerely,

EE 7 O y
T. J. Rowland, Di#@ctor
West Valley Project Office

Enclosures: 1. VF HVAC Permit Application
2. Application

e . MacGruder, EPA-Region II, w/enc.

. Yarcasio, NYSDEC-Albany, w/enc.

. Bartz, NYSDEC-Buffalo, w/o enc.

. A. Mazurowski, WVPO, w/o enc.

Salvatori, WVNS, MS BlL, w/o enc.

EAM:180:93 - 1147:93:10
1149:93:10
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REQUEST FOR APPROVAL TO CONSTRUCT OR MODIFY
I i

g

I. NAME AND ADDRESS OF APPLICANT

U,8. Department of Energy
West Valley Demonstration Project
10282 Rock Springs Road

P.O.Box 191
West Valley, New York 14171-0191

Operating Contractor:

West Valley Nuclear Services Co., Inc.
10282 Rock Springs Road

P.O.Box 1581
Wwest Valley, New York 14171-01%1

II. NAME AND LOCATION OF SQURCE

Vitrification Facility HVAC System

Name :
Location: West Valley Demonstration Project
10282 Rock Springs Road
West Valley, New York 14171
Latitude: 42 Degrees 27 Minutes N
Longitude: 78 Degrees 3% Minutes W

Estimatad date of construction: September 1995
Estimated date of start up: September 1995

III. RELEASE POINT INFORMATION

Emission peint ID: 15F-2
Greind elevation (£t above MSL): 1418
st: k height (ft): 75
Height above structure 4 448 27.75
Inside diameter {(inches): 36
Exit temperature (degrees F): 90
Exir velocity (ft/sec): 55.86
23,600

Exit volume (ACFM):

B8C:93:0108
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SITE HISTORY

The West Vallesy Demonstration Project (WVDP) is located on 200 acres
within the 3,345 acre Western New York Nuclear Services Center (Map 1)
in the town of Ashford, Cattaraugus County, New York (Map 2). Nuclear
Fuel Services (NFS) operated this facility to reprocess spent nuclear
fuel from 1966 until 1972, after which NFS notified the New York State
Energy Research and Development Authority (NYSERDA) that it would not
continue in the fuel reprocessing business.

The West Valley Demonstration Project Act of October 1, 1980 (Public law
96-168), authorized the Department of Energy (DOE) to perform a high-
level radicactive waste management demonstration project for the purpose
of demenstrating the solidification of high-level radicactive waste
(HLWs) for disposal. The WVDP site contains high-level radicactive
waste, which resulted from nuclear fuel reprocessing operations
performed at the site prior to 1573 by NFS. The mission of the Project
alsc includes: disposing of low-level wastes; developing containers for
the high and low-level wastes; transporting the waste to a Federal
repository; and decontaminating and decommissioning project facilities.

The HLW is contained in two underground tanks, identified as 8D-2 and
8D-4. The majority of the radioactivity is contained in Tank 8D-2,
where the waste has settled to form two layers: a precipitated sludge
ard an overlying supernatant. The supernatant is being processed to
remove water and salts prior to immobilizing the sludge into a
borosillicate glass matrix. The supernatant is decontaminated with a
low-level waste treatment system and solidified into a cement waste
form. After supernatant processing, the sludge layer will be washed to
remove salts. These salts will be decontaminated using zeclite ion-
exchange columns and then immobilized in cement. Once the salts have
been affectively washed from the sludge, the zeolite ion-exchange media
and the remaining sludge will be vransferred to Tank 8D-2 and
homogenized. The HLW will then be transferred to a vitrification
Facility (VF) and solidified in borosillicate glass with a Sluxrry-Fed
Ceramic Melter (EFCM). )

IDENTIFICATION OF RADIONUCLIDES

Approximately 660,000 gallons of HLW was stored in the underground tanks
when the Department of Energy (DOE) began the WVDP in 1982. The
radionuclide content of Tank 8D-2 is listed in Table 1. Only the
nuclides that constitute more than 0.1% of the total release are listed.
A dispersion model was developed with this data using the CAPBS8-PC
Ccomputer Code (Attachment A). Other emission points and the location of
these points are listed in Table 2 and Drawing 900E-5290, Rev. B.

OVERVIEW OF OPERATIONS

The basic vitrification equipment is contained in a shielded
vitrification cell; it consists of a Concentrator Feed Make-up Tank
(CFMT) , sample station, and a Slurry-Fed Ceramic Melter (SFCM) .
Additional equipment in the vitrification cell includes the In-Cell Off-
Gas System  Canister rurntable, Canister Capping Stationm, Canister
Decontamination Station, 4.5-ton and 25-ton Capacity Cranes, and High-
Efficiency Particulate Air (HEPA) filter units. HEPA filters remove
99.97% of airborme particulate 0.3 micrometers or greater iu size.
Equipment outside the vitrification Cell consists of the Ex-Call System.
The vitrification process also uses the Equipment Decontamination Room
(EDR) for transport and the CPC for storage of the vitrified product.

BC:93:0106 2
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ventilation for the VF will be provided by the Heating, Ventilation, and
Air Conditioning Systam {HVAC), the In-Cell and Ex-Cell Exhaust Systems,
the Main Plant/Head and Ventilation (HEV) System, and the 01-14 Building

Off-Gas System.

The vitrification Facility HVAC Supply Systea will clean and condition
ventilation air in the Vitrification Cell, Crane Maintenance Room (CMR),

VF/EDR Tunnel, Operating Aisles, and other support areas.

OVERVIEW OF YVITRIFICATION FACILITY HVAC SYSTEM

The Vitrification Facility HVAC System ia ghown in several of the VF
Genaral Arrangement Drawings (965-D-C30, 905-D-034, 905-D-036, 305-D~
037, 905-D-038, and 905-D-040) . The VF HVAC System consists of a

24, 006-CFM capacity, outside air supply system that cleans and
conditions the air entering the VF; an exhaust system composed of a
train of HEPA filters located in the vitrification Cell; and secondary
HEPA filtration, blowers, and a continuously monitored discharge stack.

Through the HVAC, the £iltered and heated or cooled air enters the VF at
a minimum temperature of S§5°F and maximum of 75°F and is distributed in
a once-through system to the operating aisles, .stairwells, and other
service areas. Air from the upper east and west operating aisles flows
into the CMR., In addition, air from the secondary HEPA Filtration Room
flows into the VF/EDR Transfer Tunnel. The air to the Vitrification
Cell consists of approximately 3,960 CFM from the CMR, approximately
2,000 CFM from the +rangfer tunnel; $00 CFM from the CMR shield door
enclosure; and 540 CFM from miscellaneous sources (Figure L B

The air from the vitrification Cell exhausts through the primary filter
units, which contain roughing filters and a bank of HEPA filters. The
air then flows into the secondary HEPA £iltration unit, which contains a
second bank of HEPA ¢ilters. From there, the air flows to the Plenum
Champer, where it 1s entrained to the VF stack (15-F2) by means of a
23,600-CFM blower. 23,600 is the planned flow for nominal operating
conditions. The design capacity is 26800 CFM. In case of blower
failure, the system will automatically switch to a pack-up blower. In
the event of a loss of electrical power, the blowers and all required
support instrumentation are supplied with auxiliary power from a diesel
generator. The system provides a rrain of filters with 50% spare

capacity and dual blowers for back-up, enabling continuous operation of

the system (Figure 2).

The remainder of the VF HVAC gystem air supply (approximately 16,000
cFM) is distributed to the other operating aisles and various service
areas outside the Vitrification cell. Some infiltration of outside air
is anticipated, since the aisles are maintained at a negative pressure.
Most of this noncontaminated air is processed for discharge through
roughing filters and a single bank of HEPA filters in the secondary
filter unit. In the plenum of the secondary filter unit, this air is
compined with the air from the Vitrification Cell and moved by the

exhaust blower.

control room ventilation is provided by a separate unit that
recirculates the air with approximately 10% additional make-up air from
the main air handler unit. A second unit is provided to maintain safe
oparating temperatures and ensure that the pressure in the control room
is always positive with respect to the adjacent operating aisles and
service areas. The fans are on auxiliary power tO provide 100% outside
air in the event of chilled water or site powex loss.

BC:93:0106 3
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The VF HVAC System maintains pressure differentials throughout the VF to
ensure air flow from areas of potentially less contamination to areas of
potentially greater contamination. Airlocks are provided between all
operating aisles adjacent to the Vitrification Cell and exterior doors
te minimize disruptions of maintained pressures. Furthermore, shield
doors provide an air lock between the EDR (served by the Main Plant/HEV
VF HVAC System) and the Vitrification Cell (served by the VF HVAC
System) . All transfer air sources to the cell are equipped with HEPA
filrers, automatic isclation valves, and tornado dampers to prevent the'
spread of contamination following an accidental system negative pressure
loes, In addition, all critical components of the ventilation system are
designed to remain functional after a seismic event, €O mitigate the
uncontrolled release of radicactive materials to the environment.

Airflow diagrams for the VF HVAC Systems are shown on Drawings
905-D-450 and 905-D-451. The instrumentation and controls for the
supply system, cell intakes, and exhaust system are presented in Drawing
905-D-45S2. Details of the VF HVAC System by floor plan and section view
are presented in Drawings 505-D-401 through -407, 409, and 905-D-466
through 472. Airborne effluents released to the atmosphere from the
vitrification Stack (15-F2) will be sampled isokinetically and
continuously menitored for gross alpha and beta activity. Samples will
be collected and analyzed for specific radicnuclides that are being
released to the atmosphere. Whenever alarm points are exceeded,
audiovisual alarms will be activated in the control room to inform
operators of abnormal operating conditions. Stack monitoring data will
be stored.

The Stack Sampling and Menitoring System will consist of two sets of
radiation monitors (two alpha monitors and two beta monitors), one in
coperation and one for back-up. Upon failure of the unit in operation,
the system will automatically switch to the back-up unit. In addition,
the system will be equipped with back-up vacuum pumps that will
automatically begin operating upon loss of sample line flow. The stack
sampling equipment and piping details are shown on Drawings 200D-2734,
Sheets 1 and 2. The sample probe fabrication and installation details
are shown on Drawings 900D-2732 and 900D-2733. Other stack sampling
details are shown on Drawings 300D-2375,-2376, and -2377, Sheets 1

and 2.

VITRIFICATION SCHEDULE

vitrification of HLW is scheduled to begin in January 1396. Following
is the tentative schedule for wvitrificaticen activities:

e Completion of Construction January 199§

® Checkout c¢f Process March 9% - August 55

e Cold Operation Start/Finish September 95 - December 395
e Hot Operation Start/Finish January 96 - December 39

During cold operaticas, glass will Dbe produced without HLW to determine
any unforeseen prcblems.

BC:93:01086 -
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SOURCE TERM DEVELOPMENT

The major potential source of airborne radiocactivity to be discharged
from the VF KVAC System will be process operaticns in the vitrification
cell. All process vessels, piping, and associated equipment are
potential sources of airborne radicactivity. The most significant
sources of airborne contamination will be minor maintenance activities,
feed sampling activities, and canister handling. Since the SFCM and
other vessels off-gas will be processed in a totally
discharged in a separate stack; it is not
System exhaust. A separats permit application i3 being
the VF In-Cell Off-Gas Ventilation System.

submitted for

To estimate the source term for normal operation of the
i+t was assumed that 0.001% of the radicactive materials
hecome airborne within the vitrification Cell. The contaminated air
will be entrained through two HEPA filters in series before being
digcharged through the VF Stack (15F-2) to the atmosphere. The overall
decontamination factor (DF) of the VF HVAC System is assumed to be
100,000; the DF for the first HEPA filter is assumed
DF for the second HErA filter assumed to be 100. It is assumed that
0.001 percent of the radiocactivity processed in the VF HVAC System will
be released into the cell atmosphere. Approximately 0.81 mCi of
activity (principally Cs-137, Sr-30. and their short lived decay
products Ba-137m and ¥-90) will be released to the environment from the
new VF HVAC Stack (15F-2).

VF HVAC System,
to be vitrified

DOSE ASSESSMENT

The esffective dose equivalent (EDE) to the maximally exposed off-site
individual (MEOSI) from emissions from the VF HVAC stack (15F-2} was
calculated using the CAPeg-PC Computer Code.
using the five year average, 10 meter meteorological data collected at
the on-site primary tower.
1), in close proximity to 15F-2, to the nearest receptor in each of the
sixteen compass point sectors was alsoc used as input to the code to
determine the MEOSI. The results of model run indicated that MECSI is
located approximately 1800 meters north-northwest from the main plant
stack and will receive an es=imated EDE of 9.5E-04 mrem/year.

The actual (measured) EDE from main facility was 2.92-04 mrem/year for

1992 (Reference 2).

REFERENCES

1) Letter EF:89:0232, R. L. Crocker to pistribution, "Vitrification
Mass Balance Spreadsheet Revision Number 7," Dated October 10,
1989.

a) West Valley Demonstration Project Site Environmental Report -

1992
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305-D-034 General Arrangement, Vit. Fac., plan E1 124 Ft and above.
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ventilation System Plan El 110 Ft
Ventilation System Plan E1 110.3 Ft
ventilation System Plan ELl 125 Ft 4-1/4
Ventilation System HVAC Equipment Room

Plan El 125 Ft 4-1/4.
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ventilation System Sections Sh 2
vencilation System Sections Sh 3
yr Stack Sampling System P&ID
VF Stack Sampling System Assy & Details
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v Stack Sampling System Arrangemant
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VvF Stack-Rad Monitor Control Panel-General arrangement.
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the radicactivity of materials that are vitrified
i rborne within the vitrification Call.

.
- -

NUCLIDES | TOT. CURIES/YR DF PER NRC | DISCHARGE
CURIES Ci/Year
Sr-50 5.81E+06 1.94E+01 1.00E+05 1.94E-04
¥-30 5 B1E+06 1.94E+01 1.00E+08 1.94E-04
Ca-137 6.20E+086 2 .09E+01 1.00E+05 2.09E-04
 Ag-227 9 .43E+00 3.14E-05 1.,00E+0S 3.14E-10
pu-238 7.92E4+03 2.648-02 1.00E+08 2.64E-07
Pu~-239 1.63E+03 S.42E-03 1.00E+05 5.42E-08
Pu-240 1.19E+03 3.98E-03 1.00E+0S 3. 98E-08
Pu-241 6.04E+04 2.01E-01 1.0QE+05 2.01E-06
Am-241 5, 16E+04 1.79E-01 1.00E+05 1.79E-086
Am-242m 2,89E+02 9.62E-D4 1,00E+05 9,62E-09
Am-243 3.4'7E+02 1.16E-03 1.00E+08 1.16E-08
Cm-244 _ 1.00E+05 2.02E-07
BC:93:0106 7
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TABLE 2 (Continued) N

E.P DESCRIPTION PERMIT # EDE/Yr & MONITOR. STACK STACK o
HT/DIA EXT.VEL/TEMP ‘
(£t/in) (F/S/°F)

New Pormit (mod) ©0.20 mrem. 208/54 \ 60/100

15% slurry Fed Ceramic
applied

Melter Off-Gas Sys.

Emission Poiht 15 is same as Emission point 01. This New permit will be modification to the

Existing permit WVDP-687-01,

BC:93:0106
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e L.

e ——

cCAPBB8B~-PC

Version 1,00

Clean Air Act Assessment Package - 1988

f bOSE AND RISK EQUIVALENT SUMMARIES .

Hon-Radon Individual Assessment
Apr 14, 1993 8:10 am

pddress: P. O. Box 191
Rock Srpings Road
City: West Valley
State: NY Zip: 14171-0191

source Category: Vitrification Facility In-Cell HVAC

Source Type: Stack
Emission Year: 1996

Comments: Emission Point: vitr.fication Faclility Stack

1 pataset Name: VFInCell Per App
Dataset Date: Apr 14, 1993 8:08 am

h

|

:

r

l

i

1

i

Facility: West Valley pemonstration Project 1
]

Wind File: WNDFILES\SYRAV1OM.WND 1
i

Bc:43:0106
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Apr 14,

1893 8:10

RADIONUCLIDE EMISSIONS DURING THE YEAR 1996
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SYNOPSIS
Page 2

Source J
#1 TOTAL :
Nuclide Class Size Ci/y cily 1
- : I
£R~-30 o} 1.00 1.9E-04 1.9E-04 .
¥-90 Y 1.00 1.9eE-04 1.92-04 \
c3-137 D 1.00 2.18-04 2.1E-04 o
BA~137M D 1.00 2.1E-04 2.1E-04 ]
AM-241 W 1.00 1.8E~06 1.88~06 |
AC=-227 Y 1.00 3.1E-10 3.1BE-10 i
PU-238 Y 1.00 2.86E-07 2.6E-07 X,
pPU~239 b 4 1.00 5.4E-08 5.4E-08 :
PU~240 Y 1.00 4.0E=-08 4.0E-08 ]
PU~241 Y 1.00 2.0E-06 2.0E-06 .
BlA=242M W 1,00 9.62~09 9.6E~09 :
AM~-243 W 1.00 1.2E-08 1.2E-08 '
CM=-244 W 1.00 2.0E-07 2.0E-07
SITE INFORMATION ]
1
Temperatuare: 10 degrees C .
Precipitation: 100 em/y
Mixing Height: 1000 m ‘
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