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RADIOACTIVE AIR EMISSIONS NOTICE OF CONSTRUCTION FOR PLUTONIUM 
FINISHING PLANT PROJECT W-460, 

-- “PLUTONIUM STABILIZATION AND HANDLING” 
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1.0 INTRODUCTION 

The following description and any attachments and references are provided to the Washington State 
Department of Health (WDOH), Division of Radiation Protection, Air Emissions & Defense Waste 
Section as a notice of construction (NOC) in accordance with Washington Administrative Code 
(WAC) 246-247, Radiation Protection -Air Emissions. The WAC 246-247-060, “Applications, 
registration, and licensing”, states “This section describes the information requirements for approval to 
construct, modify, and operate an emission unit. Any NOC requires the submittal of information listed in 
Appendix A,” 

Additionally, the following description, attachments, and references are provided to the 
US. Environmentil Protection Agency (EPA) as an NOC, in accordance with Title 40 Code of Federal 
Regulations (CFR), Part 61, “National Emission Standards for Hazardous Air Pollutants”. The 
information required for submittal to the EPA is specified in 40 CFR 61.07. The potential emissions from 
this activity are estimated to provide greater than 0.1 millirem year total effective dose equivalent (TEDE) 
to the hypothetical offsite maximally exposed individual (MEI) and commencement is needed within a 
short time. Therefore, this application also is intended to provide notification of the anticipated date of 
initial startup in accordance with the requirement listed in 40 CFR 61.09(a)(l), and it is requested that 
approval of this application also constitutes EPA acceptance of this initial startup notification. Written 
notification of the actual date of initial startup, in accordance with the requirement listed in 
40 CFR 61.09(a)(2), will be provided later. 

This NOC covers the activities associated with the construction and operation activities involving 
stabilization and/or repackaging of plutonium in the 2736-ZB Building. A new exhaust stack will be built 
and operated at the 2736-ZB Building to handle the effluents associated with the operation of the 
stabilization and repackaging process. Figures provided are based on preliminary design. 

For the activities covered under this NOC, the unabated and abated TEDE to the hypothetical ME1 
is 1.67 E+O3 and 8.34 E-01 millirem per year, respectively. 

000530.1106 1 
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2.0 FACILITY LOCATION (REQUIREMENT 1) 

U. S.  Department of Energy, Richland Operations Office 
825 Jadwin Avenue 
P.O. Box 550 
Richland, Washington 99352-3562 

The coordinates for the proposed new stack (296-2-7) are as follows: 

2736-ZB Building, 200 West Area 
Latitude: 46' 33' 00" 
Longitude: 119' 37' 60" 

3.0 RESPONSIBLE MANAGER ( R E Q U I R E ~ N T  2) 

The responsible manager for the activities described under this NOC is as follows: 

Mr. L. D. Romine, Director 
Materials Disposition Division 
U S  Department of Energy, 
P.O. Box 550 
Richland, Washington 99352 
(509) 376-4747 

4.0 TYPE OF PROPOSED ACTION (REQUIREMENT 3) 

The proposed action results in the construction of a new major emission unit 

5.0 STATE ENVIRONMENTAL POLICY ACT (REQUIREMENT 4) 

The proposed action is categorically exempt from the requirements of the Sfafe Environmental Policy Acf  
under WAC 197-1 1-845. 

6.0 PROCESS DESCRIPTION (REQUIREMENT 5) 

Project W-460 will provide the equipment and modifications necessary for the Plutonium Finishing Plant 
(PFP) to stabilize and/or repackage plutonium and uranium, oxide and metals, for long-term storage. 
Within the 2736-2 Building, existing vault storage cubicles will be modified to accommodate larger, 
long-term storage canisters. 
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Project W-460 consists of distinct modules. A brief description of the Project W-460 modules and 
processes are provided as follows. 
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#I-Stabilization Module. The Stabilization Module consists of the material preparation area, furnace 
area and the product fill area. In the material preparation area, canned items containing plutonium- 
bearing materials are received, measured for accountability, and placed into a furnace tray (or boat) 
for insertion into a furnace in the furnace area. The module also provides a waste pathway to dispose 
of the waste cans and plastic. In the furnaces, the material in the boats will be heated to greater than 
950°C for at least 2 hours, as specified in DOE Standard 3013 (DOE-STD-3013, Criteria for Safe 
Storage ofPlutonium Metals and Oxides). The material will be cooled and placed in a convenience 
can, sampled to verify dryness and inserted into the Bagless Transfer System (BTS) Module. 

#2-BTS Module. In the BTS Module, the filled convenience cans will be received from the 
Stabilization Module and placed into an inner can. The inner can head space will be backfilled with 
helium. A plug will be welded to the inner wall of the container, and the middle of the weld would be 
cut (maintaining glovebox confinement at all times). 

#3-Inner Can Leak Test Module. The Inner Can Leak Test'Module will receive an inner welded 
container (BTC). Operations in this module will verify the BTC meets or exceeds the leak tightness 
requirements of DOE Standard 3013. 

#4-Outer Can Weld Module. The Outer Can Weld Module will receive a leak-checked BTC. The 
BTC will be placed in an outer container. The outer can head space would be backfilled with helium, 
and an outer container lid would be welded onto the container in accordance with the requirements of 
DOE Standard 3013. 

#5-Outer Can Leak Test Module. The Outer Can Leak Test Module will receive an outer welded 
container (3013 package) and operations in this module will verify the package meets or exceeds the 
leak tightness requirements of 3013. 

#6-NDA Laboratow Modification Module. The Non-Destructive Analysis (NDA) Laboratory will 
receive the 3013 package and analyze the 3013 package for isotopic distribution, heat load and 
container baseline, 

#7-Vault Modification Module. The secure vault storage locations in the 2736-2 Building \vi11 hc 
modified to accommodate the 30 I3  packages. These packages will he sealed. oflimng no additional 
potential-to-emit (PTE). No modifications to the existing 2736-2 Building ventilation svstem. 
exhausting through minor stack 2Y6-2-6, \ d l  be made 

nX-lnfrastructurc Modification Module. Project W-460 will modify misting infrastructure support 
systems Capacities of \,entilation systems will be venfied and cnhanced if necessan. Configuration 
of the systems \vi11 be modified, if ncccssary. to pro\.ide appropnatc separation of PFP and process 
enclosure ventilation. Ken systems will bc installed if no system currcntly exists Addition of a ne\\ 
major exhaust stack and associated compliant monitoring equipment IS planned Equipment p d s  for 
a nitrogcn system and a gas bottle storage area \ \ i l l  bc installed 

Additional details regarding Project W-460 can be found in HNF-SD-W460-CDR-001, Rev. 1, 
Conceptual Design Report - Plutonium Stabilization and Handling, Project W-460, and 
HNF-SD-W460-FDC-001, Rev. 1, Functional Design Criteria - Plutonium Stahilization and Handling 
(PUSH) Project W-460. 

000602 0849 3 
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Plutonium and uranium that will be processed in the stabilization and repackaging process under 
Project W-460 will be in the form of oxides and pure metal (Figure I).  Americium, plutonium, and 
uranium oxides will be stabilized by heating the material in an oven to a temperature of greater than 
950°C for a minimum of 2 hours. 

The gloveboxes have two exhaust systems, normal and emergency. The normal exhaust exit points have 
a roughing filter and fire screen inside the glovebox. .Immediately outside each normal exhaust 
connection is a testable high-efficiency particulate air (HEPA) filter. The design temperature inside the 
glovebox is approximately 4 0 T .  This is the normal glovebox exhaust temperature. The emergency 
exhaust exits do not have any filters or screens inside the glovebox or immediately outside the glovebox. 
The normal and emergency exhaust lines are combined and routed to the process exhaust HEPA filter 
system, where the temperature will be below the 40°C glovebox temperature. 

The offgas temperature from the furnaces will be a maximum 4 cubic foot per minute (cfm) at 1,000"C. 
Each fumace will have an exhaust outlet line inside the glovebox that will segregate the fumace offgas 
from the nitrogen atmosphere within the glovebox. The four exhaust lines (one per furnace) will combine 
inside the glovebox and pass through a ceramic HEPA-grade filter. The temperature of the offgas at that 
point shouId be about 150°C. The ceramic filter is designed for 980°C. Atter the filter, the offgas would 
leave the glovebox and enter the glovebox exhaust header. In the header, the offgas will mix with the 
approximately 300 cfm of glovebox exhaust (maximum temperature of 4 0 T )  before reaching the two 
testable stages of HEPA filters. The 4 cfm of furnace exhaust will not significantly raise the temperature 
of the exhaust stream entering the process exhaust HEPA filter system. 

In-line monitoring equipment will be provided for determining the moisture/volatile content of the 
material processed. An alternative method exists to use thermogravimetric mass spectrometer analysis. 
The material will be considered thermally stabilized when there is less than 0.5 percent loss on ignition 
(LOI). Representative samples of 100 percent ofthe packages will be subjected to LO1 testing (glovebox 
GB-642D). The LO1 process will verify dryness and suitability for packaging. The LO1 process will heat 
a sample taken from each material batch. The sample will be weighed and placed into a muffle furnace 
where the sample will undergo a heating cycle similar to the stabilization process. After the heating cycle 
is completed, the sample will be weighed again and the beginning and ending weights compared. If the 
beginning and ending weights differ by less than 0.5 percent, the material will go to final packaging in the 
BTS Module. If the difference in weights is greater than 0.5 percent, the material will be sent back 
through the stabilization process until the LO1 result is less than 0.5 percent. The furnaces will be heated 
electrically. The purge gas in the LO1 furnace will be 1 cfm of air. The temperature of the offgas will be 
approximately 1,150"C to 1,200"C. The offgas will be discharged directly to the glovebox where the 
offgas will mix with the approximately 13°C nitrogen atmosphere in the LO1 glovebox. 

Another alternative method (to LOI) for determining the moisture content of the processed material has 
been approved by DOE and may be implemented in the future. The method: supercritical fluid extraction 
(SFE), involves placing representative samples of stabilized material from a batch into porous sample 
cells in a glovebox. Snpercritical carbon dioxide (C02, approximately 100°C and 3,000 psi) is passed 
through the sample, solubilizing water in the sample. The solubilized water is carried in the fluid stream 
to a spectrometer for water detection and quantification. The measured fluid stream, composed of COZ 
and water, is released into the glovebox atmosphere. In normal operation, it is expected the SFE effluent 
would be only COz. 

All stabilized plutonium-bearing materials will be containerized in an inner-welded and outer-welded 
container (i.e,, the aforementioned 3013 package) and placed in secure vault storage (2736-2 Building) 
pending final disposition. No modification to the existing 2736-2 Building ventilation system, which 
exhausts through the 296-2-6 stack, will be made. 
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7.0 ANNUAL POSSESSION QUANTITY AND PHYSICAL FORM 
(REQUIREMENTS 8.10, AND 11) _ _  

The following discusses two annual possession quantities. One quantity is for those activities associated 
with modifications during construction affecting the existing 2736-ZB Building ventilation system, and 
subsequent continued emissions through the existing 296-2-5 exhaust stack. The other quantity is for 
those activities that will result in emissions through the proposed new stack (296-2-7). 

The annual possession quantity for modifications during construction activities affecting the existing 
2736-ZB Building ventilation system (exhausting through the existing 296-2-5 exhaust stack) was 
estimated based on emissions from calendar year 1998. It was conservatively estimated that during 
modifications, residual contamination on the ductwork might be knocked loose and be re-introduced to 
the existing ventilation system. The total measured release from the 296-2-5 exhaust stack for calendar 
year 1998, as documented in DOERL-99-41 (Radionuclide Air Emissions Report for the HanfordSite, 
Calendar Year 1998), was used as a basis for estimating the annual possession quantity. These data 
indicate that total alpha was not detected and total beta was 1.2 x l o ’  curies. Therefore, for conservatism, 
100 times the 1998 emissions from the 296-2-5 stack (Le., 1.2 x IO-’ curies) is the maximum annual 
possession quantity anticipated during construction activities associated with Project W-460. The 
existing ventilation and monitoring systems for the 2736-ZB Building will remain operational during 
modification/construction activities. Alarms will be activated in the event of off-normal emissions. Work 
would cease until the source/extent of the contamination could be assessed. Work control procedures will 
be modified and implemented to ensure personnel and public safety before continuation of activities. 

The annual possession quantity for operations (Le., stabilization and packaging activities) resulting in 
emissions through the new stack (296-2-7) is based on a conservative estimate for the maximum amount 
of material that could be stabilized and repackaged in a year. The annual possession quantity for 
Project W-460 assumed an annual throughput of 1.6 metric tonnes plutonium (100 percent 
plutonium-239), 1 . I  metric tonnes uranium (100 percent uranium-233), and 0.01 metric tonnes americium 
(100 percent americium-241). 

The physical form of all radionuclides encountered during construction, stabilization, and packaging 
activities would be expected to be dry particulates. The physical form of all radionuclides emitted is 
expected to be particulate. 

Potential radionuclides expected to be encountered during construction, stabilization, and packaging 
activities include: uranium-235, uranium-238, plutonium-238, plutonium-239, plutonium-240, 
plutonium-241, plutonium-242, americium-241, and americium-243. 
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8.0 ABATEMENT TECHNOLOGY AND CONCEPTUAL DRAWING@) 
(REQUIREMENTS 6 AND 7) 

Excavation activities, as necessary to support Project W-460 (e.g., installation of the nitrogen system and 
gas bottle storage pads and new stack) will be conducted in a similar fashion as those activities performed 
for the 200 West Area Regional Drainfield (Project L-281, September 1998). For example (as discussed 
in the “Notice of Construction for Guzzler Excavation and Backfilling Activities in Support of the L-281: 
200 West Area Regional Drainfield,” approved by WDOH, September 8, 1998), during excavation in 
potentially contaminated areas, the soils will be surveyed over every linear and vertical foot before 
excavation. Any hot specks detected will be removed and containerized before the excavation is allowed 
to continue, unless located at the bottom of the excavation (these specks will be covered with clean fill). 
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For the purpose of this NOC the term hot speck and speck are used interchangeably. A hot specWspeck is 
defined as a very small amount (i.e., a pebble, metal turning, etc.) of contamination reading up to 
500,000 countsper minute (cpm) beta-gamma andor >50 cpm alpha. The contaminated soil will be (in 
piles) from the “clean” soil during excavation. Contaminated soil will be controlled using water, fixatives 
or covers. 

Ifthe radiological contamination is determined to be more extensive, the spread of contamination will be 
controlled both during the excavation and during the backfilling ofthe soil. A minimal amount of water 
could be applied using a hand-held sprayer to control the generation of dust (and contamination). 

After the backfilling of the excavation where radiologically contaminated soil in the excavation has been 
removed and used as backfill, the area will be surveyed to verify no radiological contamination is present 
on the soil surface. If contamination is present on the surface, the soil either will be removed and 
containerized or covered with clean f i l l  material or fixatives to prevent the spread of the contamination. 
The area will be radiologically posted, both during and after completion of the project. 

Figure 2 shows the overall ventilation schematic emission sources, identifying safety systems, structures 
and components. This figure depicts the general flow patterns for the various offgas systems. 
Figures 3 through 7 contain general schematics of the proposed ventilation system modifications for the 
2736-ZB Building. 

For clarity, additional preliminary engineering drawings are provided in Attachment A. These drawings 
detail the following: 

0 

Emissions resulting from work performed within the 2736-ZB Building will be exhausted out the existing 
296-2-5 stack, which contains two stages of HEPA filtration with a minimum efficiency of 99.95 percent 
for particles with a median diameter of 0.3 micron. The average flow rate in 1998 was reported to be 
4.9 cubic meters per second (10,000 cubic feet per minute) (DOERL-99-41). 

Project W-460 stabilization and packaging activities will be conducted predominantly in Rooms 642 and 
641 (Figures 8 and 9). The resulting emissions will be exhausted through the new stack (296-2-7) that 
will contain two stages of HEPA filtration (credit taken for only one stage) with a minimum efficiency of 
99.95 percent for particles with a median diameter of 0.3 micron. The maximum flowrate from the new 
stack is projected to be 0.8 cubic meter per second (1,800 cubic feet per minute). 

Location of filters on exhaust systems of gloveboxes and furnaces: Drawing # H-2-829445 
Location of high-temperature equipment: Drawings # H-2-829969 and H-2-829971; two furnace 
sketches supporting Drawing H-2-829969 
Direction and path of airflow: Drawing # H-2-829442 
Location of sampling lines on new stack (296-2-7): Drawing # H-2-829485 
Location of additional controls on ventilation system: Drawing # H-2-829443. 
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9.0 MONITORING SYSTEM (REQUIREMENT 9) 

_ _  
The existing 296-2-5 stack exhausts filtered air from the 2736-ZB Building. Emission sampling consists 
of a record sampler for particulate radionuclides. This stack is registered with WDOH, with emissions 
estimated or verified using methods approved by the EPA and WDOH. Most recent data are reported in 
DOERL-99-4 1. 

The existing 296-2-6 stack exhausts filtered air from the 2736-2 Building. Emission sampling consists of 
a record sampler for particulate radionuclides. This stack is registered with WDOH, with emissions 
estimated or verified using methods approved by the EPA and WDOH. Most recent data are reported in 
DOERL-99-4 1. 

The new stack (296-2-7) will exhaust filtered air from stabilization and packaging activities conducted in 
the 2736-ZB Building. The stack/emission sampling will consist of a continuous air monitor record 
sampler for particulate radionuclides and flow monitor (Attachment A, Drawing # H-2-829485 ). 

As discussed in Section 7.0, the annual possession quantity for construction activities modifying the 
2736-ZB Building resulting in continued emissions from the existing ventilation system was estimated. 
Activities associated with modifications to the existing 2736-ZB Building ventilation system will not 
introduce new material. It was conservatively estimated that during modifications, residual contamination 
on the ductwork might be knocked loose and re-introduced to the existing ventilation system. The total 
measured release from the 296-2-5 exhaust stack for calendar year 1998 was provided as a basis for a 
conservative estimate of this annual possession quantity. For conservatism, it is assumed that the annual 
possession quantity for this activity will not exceed 100 times the annual emissions from the existing 
2736-ZB 296-2-5 exhaust stack, as documented in DOERL-99-41. That is, total alpha was not detected, 
and total beta was 1.2 x 10' curies; therefore, the annual possession quantity is estimated to be 1.2 x 10" 
curies. The 296-2-5 stack exhaust will be operated in a continuous mode. 

The annual possession quantity for stabilization and packaging activities (with potential emissions 
through the new 296-2-7 stack) was multiplied by the conservative release factor of 1 .O E-03 for 
particulates and solutions (40 CFR 61, Appendix D). Although the furnace(s) will operate at 
temperatures near 1 ,OOO"C, the boiling point temperature of plutonium, americium, and uranium oxides 
and metals is well above 1,OOO"C. At high temperatures, the oxides will undergo transformation to a 
pure metal state. For americium, plutonium, and uranium oxides, the transformation begins to occur at a 
temperature of approximately 1,150°C, 1,5OO"C, and 2,800"C. respectively. The boiling point of metallic. 
americium, plutonium and uranium occurs at 2,607OC, 3,232'C, and 3,818"C, respectively. The release 
rate conservatively assumes that all material is stabilized and repackaged. Pure metals only will be 
repackaged. The new stack will be operated in a continuous mode. 

11.0 OFFSITE IMPACT (REQUIREMENTS 14 AND IS) 

Summary and synopsis outputs from CAP88-PC are provided in Attachment B. 
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12.0 COST FACTORS AND FACILITY LIFETIME (REQUIREMENTS 16 AND 17) 

_ _  
Requirement 16 is not applicable because a best available radionuclide control technology (BARCT) 
demonstration is provided (Attachment C). 

The maximum design life ofthe project is approximately 1 1  years (completion on or before 
October 1,2010). 

13.0 TECHNOLOGY STANDARDS (REQUIREMENT 18) 

The 296-2-5 and 296-2-6 stacks are registered emissions units with WDOH. The design and operation of 
these stacks will not be modified to support Project W-460. 

The new stack (296-2-7) will be a registered emissions unit with WDOH. The new stack will meet 
control technology-standards listed in WAC 246-247-1 lO(18). Drawing H-2-829485 (Attachment A) 
pertains to the installation design of the new stack monitoring system. The stack monitoring system will 
use two shrouded probes located in the exhaust stream within the stack at an elevation of approximately 
25 feet abovegrade. The location of the probes was selected to ensure good mixing before sampling, to 
provide accessibility for maintenance, and to stay away from the top of the stack to minimize wind 
effects. Each probe will have a separate sample line to deliver a sample stream to stack monitoring 
equipment located at the base of the stack. One sample line will be dedicated to continuous alpha 
monitoring and the other sample line will be dedicated to a record filter. The sample flow will be 
maintained proportional to the stack flow. A stack mass flow sensor will be located near the location of 
the shrouded probes. Inspection and test ports will be provided. 

Fail and radiation high alarms will be provided on the alpha monitor. Alarm signals will be tied into an 
existing annunciator panel and will be used to notify operators of any off-normal conditions requiring 
immediate corrective action. Sample pumps located downstream of the alpha monitor and record sampler 
in the pump skid will draw representative samples from the stack stream. Exhaust from the pumps will be 
returned to the stack above the sample location. 

Qualification of the stack monitoring system will follow the standard ANSI/HPS N13.1. Acceptance 
criteria are summarized in Table 4 of that standard. Testing will be conducted on a scale model of the 
stack to characterize the mixing and flow patterns ofthe stack configuration. Additional testing on the 
completed stack will be conducted to validate the system to ensure representative sampling at the location 
of the shrouded probes, Depositional losses in the sample lines will be evaluated using the Deposition 4.0 
computer code as described in Paragraph 6.4.1 of ANSVHPS N13.1. Results of qualification testing and 
analysis will be documented and issued in a final report. 

000530.1106 8 
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Figure 1. Process Flow Diagram. 
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Figure 2. Ventilation Schematic for Project W-460. 
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Figure 3 .  Site Plan. 
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Figure 4. 2736-ZB Floor Plan 
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Figure 5 .  2736-ZB Building Existing Ventilation System Modifications. 
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Figure 6. 2736-28 Building New Process Ventilation System. 
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Figure 7.  2736-ZB Building New Process Exhaust System Stack. 
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Figure 8. 2736-ZB Building, Rooms 641/642 Layout. 
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Figure 9. 273623 Building, Room 642 Glovebox Layout. 



DOEIRL-2000-42, Rev. 0 
05/2000 

This page intentionally left blank. 

000530.1033 F-10 . .  



DOE/RL-2000-42, Rev. 0 
05/2000 

1 
.. 2 

3 
4 
5 
6 
7 .  
8 
9 .  
IO 
I 1  
12 
13 
14 
I S  

000530.1057 

ATTACHMENT A 

_ _  
PRELIMINARY ENGINEERING DRAWINGS 

Location of filters on exhaust systems of gloveboxes and furnaces: Drawing # 1  H-2-829445 (sheet of 
5). 
Location of high-temperature equipment: Drawings # 1 1 )  H-2-829969 (sheet of and H-2-829971 
(sheet 1 of I) ;  2 furnace sketches supporting Drawing H-2-829969. 
Direction and path of airflow: Drawing # H-2-829442 (sheet 1 of I) .  
Location of sampling lines on new stack (296-2-7): Drawing # H-2-82948s (sheets 1 and 2 of 2). 
Location of additional controls on ventilation system: Drawing # H-2-829443 (sheets 1 - 9 of 9). 

ATT A-i 

.- ~ 



DOE/RL-2000-42, Rev. 0 
05/2000 

1 
2 
3 _ _  
4 
5 This page intentionally left blank. 

000530.1057 ATT A-ii 



T-- -  e 
h 



, L _ - - J  

L _ _ - - _ -  

r - - - - - - 

r------ 

r------ 

-MI- 

. 0 t Y 

- 





1 I 

I 

I I 

ll 

I 
I 

I 

FURNACE '1 

1 
I 
I 
I 
I 
I 
I 
I 
I 

-I-- - - -- - - 
I 
I 
I 
I 
I 
I 
I 

J - _ _ _ _ _ _ _  J 

FURNACE 2 

1 
I 
I 
I 
I 
I 
I 
I 
I 

7- - --- -- - 
I 
I 
I 
I 
I 
I 
I 

J-L_--__- J 

7 ( l ' - €  

I 

I 

I 

I 

FURNACE 3 

1 
I 
I 
I 
I 
I 
I 
I 
I 

7- - - - - - - - 
I 
I 
I 
I 
I 
I 
I 

J - _ _ _ _ _ - _  J 

FURNACE 4 

I 
I 
I 

: I  
I 
I 
I 
I 
I 
I 

7- - - --- -- 
I 

I 
I 
I 
I 
I 

I I 
' I  

( 1 - 6") 

_ - _ _ _ _ _ _  J 
Ii 

I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
! 

I 

I 

I 



! 

- 
z 
I? 

0 a a a 
v) W 

i- \ 

W 

v) 
G 
z 
z z 

a 0 
3 w 
v w 

L L  
[L 

I 
I 

i 
1 
I 
I 

I 
I 

I 

!a cc a 
r?, 

I 



7 

? 
$ 

4 
I 

I 

N 

i 



00 
0 

> O  

m- O 
P 

2 %  
O 
0 
0 

2 w 

r 0 a t 

- 
I . 

I 

I 

I .  

! !  . .  





4 

i 

A 
& 

u . 

a" 

I- @- 



i 

__ -/i 





t 

I A A - 5  I I  I 1  I 

I I t  I I  I 

I I 1  I I  I 

I I I 1  1 1  I 
I I I  I I  I 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I I  
I I  

/ I  
/ I  
I I  
I /  
I I  
I I  
I I  
I I  

I 1  
I I  

I I  
I I  

I I  
I I  

I I  
I I  

I 1  
I I  

I I  
I I  

I I  
I I  

I I  
I I  

I I  I 
I I  I 

I I  
I I  I 
I I  I 

I 1  
I I  I 

I I  I 

I /  
I I  I 
I I  I 

.- 

I I  I 
I I  I 

I /  
I I  I 
I I  I 

l l  
I I  I 
I I  I 

I /  
I I  I 
I I  I 

I 
I 
I 

I 

I 
I 

I I ! 



I I I  I I  ' I  
I I I  I I  I 

I 1 / 1 1  I I 

. 

I I I  I 
I I I  I 

I D Y t . . 

I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I l l /  I I 
I l l /  I I  I I 
1 / 1 1  I I 
I l l 1  I I  I I 

I I  I lgm-l. 
I I  I I  

I I  
I I  I I  I 

I I  I I  
I I  I 1  I 

I I  
I I  I /  I 

I I I I  I 
I I  
I I  

I I 1  I I  I 
I I I  I I  I 

I ] I  I I  Ji 

.Y 
tt 

1 
. 



! 

'P 4 - I I 
A 

I t 
I I 
I I 

I 
I 

--. I 

A t--43bt- "131 I 



0 0  .o 
> o  2s 
c-4- O 
d 
0 
0 
0 

i 

i i  , I  i 
I D  

I ,  



I 
I 

J d  

z 



DOERL-2000-42, Rev. 0 
05/2000 

ATTACHMENT B 

.. 

SUMMARY AND SYNOPSIS OF CAP88-PC MODELING 

ATT B-i 

~ ~. .. 



000530. IO1 I 

This page intentionally lef t  blank. 

ATT B-ii 

DOE/RL-2000-42, Rev. 0 
05/2000 



F 

DOE/RL-2000-42, Rev. 0 
0512000 

C A P 8  8 - P C  

Version 2.00 

Clean Air Act Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon Individual Assessment 
Apr 26, 2000 0 2 : 5 8  pm 

ility: Z-Plant 
jress: Hanford Site 

State: WA Zip: 99336 
Eity: Richland 

Source Category: 
Source Type: Stack 

Emission Year: 2000 

Comments: Project W-460 

Effective Dose Equivalent 
(mredyear) 

1.67E+03 

At T h i s  Location: 19230 Meters East Southeast 
Dataset Name: Project W-460 
Dataset Date: Apr 26, 2000 0 2 : 5 8  pm 

Wind File: C:\CAP88PC2\WNDFILES\HSZOOWlO,WND 



DOEIRL-2000-42, Rev. 0 
05/2000 

SYNOPSIS Apr 26, 2000 02:58 pm 
_- Page 1 

MMIMALLY EXPOSED INDIVIDUAL 

Location Of The Individual: 19230 Meters East Southeast 
Lifetime Fatal Cancer R i s k :  1.172-02 

ORGAN DOSE EQUIVALENT SUMMARY 

000530 1104 

Organ 
. .  __ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

Dose 
Equivalent 

(rnrem/y) 

2.79E+02 
2.83E+01 
1.77E+03 
3.68Et03 
2.78E+01 
2.18Et04 
9.71E+02 

EFFEC 1.67Et03 

ATT €3-2 
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Apr 26,  2000 0 2 : 5 8  pm 
._ 

RADIONUCLIDE EMISSIONS DURING THE YEAR 2000 

Source 
#1 TOTAL 

Nuclide Class Size Ci/Y Ci/Y 

PU-239 Y 1.00 9.9E+01 9.9E+01 
U-233 Y 1.00 l.lE+Ol l.lE+Ol 
AM-241 W 1.00 4.5E+01 4.52+01 

SITE INFORMATION 
. .  

Temperature: 12 degrees C 
Precipitation: 16 cm/y 
Mixing Height: 1000 m 

000530.1104 

SYNOPSIS 
Page 2 
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SYNOPSIS 
Page 3 

SOURCE INFORMATION 

Source Number: 1 

Stack Height (m): 1 5 .  
Diameter (m) : 0. 

Plume Rise 
Momentum (m/s) : 7. 
(Exit Velocity1 

AGRICULTURAL DATA 

Vegetable Milk Meat 

Fraction Home Produced: 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
Fraction From Assessment Area: 1,000 1.000 1.000 

Fraction Imported: 0.000 0.000 0.000 

Food Arrays were not generated for this run. 
Default Values used. 

DISTANCES (MI USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

1 9 2 5 0  2 4 3 8 0  

0003~U.I 104 ATT B-4 
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C A P 8  8 - P C  

Version 2.00 

Clean Air Act Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon Individual Assessment 
Apr 26, 2000 02:58 p m  

Facility: 2-Plant 
Address: Hanford Site 

.City: Richland 
State: WA Zip: 99336 

Source Category: 
Source Type: Stack 

Emission Year: 2000 

Comments: Project W-460 

Dataset Name: Project W-460 
Dataset Date: A p r  26, 2000 02 :58  p m  

Wind File: C:\CAP88PC2\WNDF1LES\HS200W10,WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Selected 
I n d i v i d u a l  

Organ (mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 1.67E+03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Selected 
Individual 

Pathway ( m r e m / y )  

INGESTION 3.86E+01 
INHALATION 1.63E+03 
AIR IMMERSION 1 . 4  1E-05 
GROUND SURFACE 5.65E-01 
INTERNAL 1 . 6 7 E + 0 3  
EXTERNAL 5.65E-01 

TOTAL 1.67E+03 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuclide 

Selected 
Individual 
(mrem/ y ) 

PU-239 
U-233 
AM-241  

9.58Ei-02 
3.97Et-01 
6.77E102 

TOTAL 1.67E+03 

ATT E - I  

.~ 

SUMMARY 
Page 2 
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.. 

CANCER RISK SUMMARY 

Cancer 
__ 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 

BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

TOTAL 

. .  STOMACH 

PATHWAY RISK SUMMARY 

Pathway 

INGESTION 
INHALATION 
AIR IMMERSION 
GROUND SURFACE 
INTERNAL 
EXTERNAL 

T0TP.L 

DOEIRL-2000-42, Rev. 0 
05/2000 

SUMMARY 
Page 3 

Selected Individual 
Total Lifetime 

Fatal Cancer R i s k  

1.4 6E-03 
9.32E-04 
3.15E-06 
2.34E-05 
6.01E-03 

9.13E-06 
3.18E-03 
1.24E-05 
9.01E-06 
1.52E-05 

1.17E-02 

1. ~ E - O S  

Selected Individual 
Total Lifetime 

Fatal Cancer Risk 

1.84E-04 
1.15E-02 
2.93E-10 
1.18E-05 
1.17E-02 
1.18E-05 

I. 17E-02 

ATT 8-8 
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NUCLIDE RISK SUMMARY 

Nuclide 

DOEIRL-2000-42, Rev. 0 
05/2000 

SUMMARY 
Page 4 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

PU-239 
U-233 
AM-241 

TOTAL 

7.68E-03 
5 .23E-04  
3 . 4 6 E - 0 3  

1 . 1 7 E - 0 2  

000530.1104 ATT B-9 
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_ _  

DOE/RL-2000-42, Rev. 0 
05/2000 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE ( m r e d y )  
(All Radionuclides and  Pa thways)  

SUMMARY 
Page 5 

Distance (m) 

Direction 19230 24380 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

3.5Et02 
3.9Et02 
4.3Et02 
3.1Et02 
2. 4Ct.02 
2.1E+02 
2.4Et02 
3.1Et02 
4.3Et02 
6.2E+02 
1.2Et03 
1.7Et03 
1.2E+03 
7.OEt02 
4.9Et02 
3.6EtO2 

2.4Et02 
2.6Et02 
2.9Et02 
2.1E+02 
1.7E+02 
1.5Et02 
1.7Et02 
2.1Et02 
3.OEt02 
4.2E+02 
8.1E+02 
1.1Et03 
7.7Et02 
4.7E+02 
3.3E+02 
2.5Et02 

ATTB-IO 
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INDIVIDUAL LIFETIME R I S K  (deaths) 
(All Radionuclides and Pathways) 

DOEIRL-2000-42, Rev. 0 
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SUMMARY 
Page 6 

Distance (mi 

Direction 19230 24380 

N 
NNW 
NW 
WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 
NNE 

2.4E-03 
2.6E-03 
2.9E-03 
2.1E-03 
1.6E703 
1.4E-03 
1.6E-03 
2.1E-03 
3.OE-03 
4.3E-03 
8.4E-03 
1.2E-02 
8.OE-03 
4.8E-03 
3.4E-03 
2.5E-03 

1.6E-03 
1.7E-03 
2,OE-03 
1.4E-03 
1.1E-03 
9.5E-04 
1.1E-03 
1.4E-03 
2.OE-03 

5.6E-03 
1.lE-03 
5.3E-03 
3.2E-03 
2.2E-03 
1.6E-03 

2 ,  a ~ - o 3  
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DISCUSSION OF BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY 
(REQUIREMENT 16) 

’- I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Pursuant to WAC 246-247-1 1 O( 16), providing cost factors for construction, operation, and maintenance 
of the proposed control technology components is not required because the following best available 
radionuclide control technology (BARCT) discussion is provided. The BARCT is defined by WAC 
246-247-030 as follows: 

“Technology that will result in  a radionuclide emission limitation based on the maximum degree 
of reduction for radionuclides from any proposed newly constructed or significantly modified 
emission units that the licensing authority determines is achievable on a case-by-case basis. A 
BARCT compliance demonstration must consider energy, environmental, and economic impacts, 
and other costs through examination of production processes, and available methods, systems and 
techniques for control of radionuclide emissions. A BARCT compliance demonstration is the 
conclusion of an evaluative process that results in the selection of the most effective control 
technology from all know feasible alternatives. In no event shall application of BARCT result in 
emissions of radionuclides that could exceed the applicable standards of WAC 246-247-040. 
Control technology that meets BARCT requirements also meets ALARCT requirements.” 

As stated iii WAC 246-247-120, only those radionuclides comprising more than IO percent ofthe 
unabated dose need to be evaluated. All of the dose is due to particulate radionuclides. The Washington 
State Department of Health has provided guidance that HEPA filters generally are considered BARCT for 
particulate emissions (AIR 92-107). 

It is proposed, pursuant to the quoted citation and the cited WDOH guidance that the ventilation system 
described in Section 8.0 and the controls (engineering and administrative) described in Section 9.0 be 
approved as BARCT for the proposed activities. 
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