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TERMS 

as low as reasonably achievable control technology 
American National Standards Institute 
American Society of Mechanical Engineers 
annual possession quantity 

best available radionuclide control technology 

curie 

U.S. Department of Energy, Richland Operations Office 

U.S. Environmental Protection Agency 

high-efficiency particulate air 

maximally exposed individual 
millirem 

notice of construction 

potential-to-emit 

State Environmental Policy Act of 1971 

total effective dose equivalent 

Washington Administrative Code 
Washington State Department of Health 
Waste Sampling and Characterization Facility 
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millimeters 
centimeters 
meters 

METRIC CONVERSION CHART 

0.0393 I inches 
0.393 I inches 
3.2808 I feet 

Into metric units 

11 Ifvou know I Multiolv bv 1 To get 

centimeters 

Length 
inches 25.40 millimeters 
inches centimeters 

0.3048 meters 
yards 0.914 meters 
miles 1.609 kilometer< 

I inches 

Area 
square inches I 6.4516 I square 

square yards 

II I I centimeters 

0.836 square meters 
II square feet I 0.092 I souare meters 

square miles 2.59 square square 
kilometers 

II Volume 

0.39 square miles 

fluid ounces I 29.57 I milliliters 
oilart< I n 9 5  I Iitpw 

acres 0.404 

ounces 28.35 
pounds 0.453 
short ton 0.907 

Mass (weight) 

kilometers 
hectares 

grams 
kilograms 
metric ton 

II cubic feet I 0.03 I cubic meters 

grams I 0.0352 ounces 

II Fahrenheit I subtract 32 I Celsius 

liters 0.26 
cubic meters 35.3147 
cubic meters 1.308 

II 

gallons 
cubic feet 
cubic vards 

I then I 

cubic yards 

Out of metric units 

0.76456 I cubic meters 

If you know I Multiply hj I To get 

unit 

Lenpth -11 

I hour 
British thermal 1 1.055 I kilowatt 

meters I 1.09 I yards 
kilometers I 0.62 I miles 

Area 

I 

square I 0.155 I square I1 

kilopascals 0.14504 pounds per 
square inch 

I acres II hectares I 2.471 

kilograms I 2.2046 I nounds II - 
metric ton I 1.10 i shortton 11 

.. . Volume 
milliliters I 0.03 I fluid minces 

liters I 1.057 I marts II 

Temperature 
Celsius I multiply by I Fahrenheit 

~~ ~ 

9/5ths, then 1 add32 

Energy 
British thermal I 0.000293 I kilowatt 

Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed.; 1990, Professional 
Publications, Inc., Belmont, California. 
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NOTICE OF CONSTRUCTION HISTORY 

The original Notice of Construction was developed in accordance with guidance provided by the 
Washington State Department of Health, Environmental Protection Section, Division of Radiation 
Protection in a letter, R. R. Mooney to R. D. Izatt, US. Department of Energy, Richland Operations 
Office, dated February 20, 1990, for facilities emitting extremely low levels of airborne radionuclides 
(i.e., less than 1 percent of National Emissions Standards for Hazardous Air Pollutants limit of 
10 millirem), Approval of the original Notice of Construction was received (letter EPS 90-275). 

Six separate minor revisions to the original Notice of Construction were approved by Washington State 
Department of Health on January 19, 1999: 

Air lock ventilation 
Sample dose rate limits 
Fume hood ventilation flows. 

One additional minor revision was approved on March 11, 1999: 

0 

The revisions were processed using the Hanford Facility Notice of Construction revision form. The 
descriptions in this updated Notice of Construction replace the seven minor revisions. This updated 
Notice of Construction supercedes the original Notice of Construction in its entirety. 

Periodic confirmatory measurement of emissions from the 696-W-1 and 696-W-2 stacks 
Ranges of air temperature and relative humidity within the laboratories 
Normal and emergency ventilation fan capacities 

Elimination of 10 millirem per hour sample acceptance criterion. 
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RADIOACTIVE AIR EMISSIONS 
NOTICE OF CONSTRUCTION APPLICATION FOR THE 

WASTE SAMPLING AND CHARACTERIZATION FACILITY 

This Notice of Construction (NOC) application updates the description of the amounts of radioactive 
material handled, the calculated potential for airborne emissions and resultant calculation of offsite total 
effective dose equivalent (TEDE), and the use of portable tanks to receive and remove low-level 
radioactive contaminated liquid waste from the Waste Sampling and Characterization Facility (WSCF) 
on the Hanford Site. This NOC reflects only an update of the descriptive information. There have been 
no actual increases in the airborne emissions or potential-to-emit (PE) associated with WSCF 
operations. 

For all combined emission units covered under this NOC. the unabated and abated E D E  to the 
hypothetical offsite maximally exposed individual (MEI) conservatively is estimated to total 
1.4 E-02 millirem per year and 2.8 E-03 millirem per year, respectively. 

The following text provides the information required to address Appendix A of Washington 
Administrative Code (WAC) 246-247 (requirements 1 through 18). 

1.0 LOCATION 

Name and address ofthe facility, and location (latitude and longitude) of the emission unit: 

U.S. Department of Energy, Richland Operations Office 
Hanford Site, 
Richland, Washington 

Waste Sampling and Characterization Facility, 600 Area 
Latitude: 46’ 33’ 25.7’” 
Longitude: 119” 36’07.7” W 

Figure I shows the location of WSCF within the 600 Area. The exhaust stacks are identified as 696-W-1 
and 696-W-2. 

2.0 RESPONSIBLE MANAGER 

Name, title, address andphone number of the responsible manager: 

Mr. S. H. Wisness, Director, 
Office of Site Services 
U.S. Department of Energy, Richland Operations Office 
P.O. Box 550 
Richland, Washington 99352 
509-373-9331 
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3.0 PROPOSED ACTIONS 

IdentiB the type andproposed action for which this application is submitted. 

This NOC application is provided to update the description of amounts of material handled, and to 
update the calculation of potential for emissions and resultant calculation of offsite TEDE. This NOC 
also includes an updated description of the various emission units at WSCF, including use of portable 
tanks to receive and remove liquid waste contaminated with low levels of radioactive contamination. 

The resultant, adjusted estimate for TEDE to the hypothetical ME1 due to all combined unabated 
emissions from WSCF is 1.4 E-02 millirem per year. The total adjusted estimate for all combined abated 
emissions is 2.8 E-03 millirem per year. No single emission unit at the WSCF Complex exceeds a 
potential (unabated) offsite dose of 2.7 E-03 millirem per year. 
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4.0 STATE ENVIRONMENTAL POLICY ACT 

If the project is subject to the requirements of the State Environmental Policy Act (SEPA) contained in 
chapter 197-1 I WAC, provide the name of the lead agency, lead agency contact person, and their phone 
number. 

The proposed action categorically is exempt from the requirements of the SEPA under 
WAC 197-11-845. 

5.0 CHEMICAL AND PHYSICAL PROCESSES 

Describe the chemical andphysical processes upstream of the emission unit. 

WSCF provides analytical services to support chemical and radiological analyses conducted on a 
variety of solid, liquid, and vapor media, as required by the Resource Conservation andRecovery Acf 
(RCRA) of 1976, Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 
Safe Drinking Water Act of 1974, as well as the Toxic Substance Control Act of 1976, Clean Water 
Act of 1977, and Clean Air Act of 1955 requirements. WSCF consists of the following: 

Analvtical laboratorv building - Solid, liquid, and vapor samples contaminated with low levels of 
radioactive material are processed, on a bench-scale basis, in fume hoods or other controlled air 
spaces in the building. Evaporation and wet chemistry also are used to prepare samples for analysis. 
Wastewater drums are filled inside the laboratory building and transferred either to the solid waste 
storage building (described as follows) or other approved facilities on the Hanford Site, or the 
wastewater drums are moved to various locations within WSCF. 

Radiochemistrv laboratory - This is a belowgrade counting room in the analytical laboratory building 
with a separately controlled airspace within the building. 

Environmental data building includine a computer center - This is a nonradiological building and 
will not be addressed further. 

Environmental sample archive building - This building provides for controlled storage, indexing, 
categorizing, and retrieval of low-level contaminated samples. Storage is provided for up to 
2,500 samples requiring refrigerated storage and up to 11,500 samples requiring ambient storage. 

000518.1354 2 
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Mobile laboratorv storage facility - This structure houses up to five mobile laboratories (sample 
trucks) and provides protection from adverse weather conditions for the instrumentation and 
computers inside the mobile laboratories. This area contains a calibration laboratory for 
instrumentation used in the mobile laboratories, and a sample preparation area for adding chemical 
buffers and preservatives to sample containers. This building also provides for temporary storage of 
drums, or other waste packages contaminated with low levels of radioactive material. Less than 
100 drums are stored at any one time. 

Solid waste storage building - This open-sided building provides for temporary storage of drums or 
other low-level waste packages. Less than 100 drums are stored at any one time. 

Contaminated liauid waste retention vault - This vault consists of two 3,785-liter polyethylene tanks 
contained in a common concrete vault. The tanks are designed to receive low-level inorganic and 
radiologically contaminated liquid waste or sample excess from the analytical laboratory. The liquid 
routinely is transferred to an approved disposal facility on the Hanford Site using the portable 
tanker(s) described as follows. This building also provides for temporary storage of drums, or other 
waste packages contaminated with low levels of radioactive material. Less than 100 drums are 
stored at any one time. 

Portable tanker(s) used for wastewater transuort -- Wastewater drums containing liquid waste 
contaminated with low levels of radioactive material are stored temporarily at various locations 
within WSCF. In some cases, the contents of these drums are pumped into a portable tanker at the 
various locations for transport to other facilities. To accomplish the pumping, a small pump has its 
drop leg inserted into each drum through the hung hole or other opening, and the liquid is transferred 
by flexible hose to the tanker. 

Samule equipment cleaning facilitv - This facility includes a calibration and laboratory equipment 
room equipped with a fume hood for solvent cleaning of tools used for collecting samples from the 
field. This is a nonradiological facility and will not he addressed further. 

6.0 PROPOSED CONTROLS 

Describe the existing andproposed abatement technology Describe the basis for the use of the 
proposed system. Include expected efflciency of each control device, and the annual average volumetric 
flow rate in cubic metershecond for the emission unit. 

Analvtical laboratorv building - The main ventilation system for the laboratory complex operates at a 
negative pressure with respect to atmosphere. Thus, airflow is from the area of least contamination 
potential to the area of greatest contamination potential (fume hoods) and into the heating, ventilation, 
and air conditioning (HVAC) system. The analysis/preparation rooms are operated at a negative pressure 
with respect to atmosphere. 

The HVAC system capacity is 54,000 cubic feet per minute through stack number 696-W-1. The airflow 
through the hoods is sufficient to ensure inflow during use. 

All exhaust air is pre-filtered and high-efficiency particulate air (HEPA) filtered before entering the 
exhaust stack. The installed HEPA filtration provides a minimum collection efficiency of 99.95 percent 
for particles with a median diameter of 0.3 micron. The ventilation system exits the analytical laboratory 
building and divides into two legs. Each of the legs consists of a damper, a pre-filter, a HEPA filter hank 
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(4x3), a damper, and a fan. The pre-filter is a high-density micro-fiber media with an average efficiency 
of 25 to 30 percent. The HEPA filter assembly housings have bagout provisions. Pre-filter housings are 
designed for ease of filter change without increased dust loading of the HEPA. Two 50 percent capacity 
exhaust fans are installed and operate in parallel under normal power. In the event normal power is lost, 
emergency power is provided to at least one of the exhaust fans. 

The 696-W-1 stack height is 13 meters, with a diameter of 1.37 meters. Average effluent temperature is 
21. I T ,  and the stack gas velocity averages 17.4 meters per second. 

Radiochemistn, laboratory - This belowgrade counting room is ventilated separately via the 696-W-2 
stack. The ventilation air exits the counting room building and divides into two legs. Each leg of the 
parallel system consists of a damper, a pre-filter, a HEPA filter bank (4x3), and a damper. The installed 
HEPA filtration provides a minimum collection efficiency of 99.95 percent for particles with a median 
diameter of 0.3 micron. After the air passes through the parallel system, the legs join together and pass 
through the fan. The airflow is divided into two paths, with IO percent of the airflow exhausting directly 
to the stack, and the other 90 percent of flow recycling back into the building. The damper and fan 
regulate the flow. The rectangular stack is 13 meters in height, with dimensions of 0.33 meter times 
0.94 meter. Average stack eMuent temperature is 21 . I T ,  and stack gas velocity averages 3.1 meters per 
second. Average volumetric flowrate is less than 2,000 cubic feet per minute. During maintenance, or in 
the event of loss of normal electrical power (during which time backup electrical generation is used), the 
rate of flow through the ventilation system could be reduced to approximately 50 percent of normal flow, 
while still maintaining normal airflow direction. 

Environmental sample archive building - Emissions are controlled by the structure itself, with no 
containment efficiency provided by the ventilation system. Packaging of the archived samples, 
combined with minimization of any indoor contamination in accordance with established radiation 
control procedures, provides for effective control of potential fugitive emissions. 

Mobile laboratow storage facility - The contained design of the mobile laboratories, combined with 
minimization of any indoor contamination, in accordance with established radiation control procedures, 
provides for effective control of potential fugitive emissions from this emissions unit. 

Solid waste storage building - Emissions from this open-sided weather shelter are controlled by the waste 
packages. Containment provided by the stored drums and other waste packages, combined with 
minimization of any external contamination in accordance with established radiation control procedures, 
provides for effective control of potential fugitive emissions. 

Contaminated liquid waste retention vault - Emissions are contained by the design of the two closed 
tanks. Each of the two installed 3,785 liter tanks is fitted with a passive vent fitted with a HEPA-type 
high efficiency filter. Potential emissions during storage, pumping, and tilling of the tanks are controlled 
further by the very moist conditions in the tank, and the gradual air displacement that occurs. 

Portable tanker(s) used for wastewater transuort - Passive venting ofthe portable tanker(s) is 
accomplished using small vent pipes or open cupolas during filling. Potential emissions during pumping 
and storage are controlled by the very moist conditions in the tanker, and the gradual air displacement 
that occurs. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

000518.1354 4 



DOEAU-2000-04, Rev. 0 
05/2000 

7.0 DRAWINGS OF CONTROLS 

Provide conceptual drawings showing all applicable control technology components from the point of 
e n 0  ojradionuclides into the vapor space to release to the environment. 

Figures 2 and 3 are sketches of the WSCF analytical laboratory radioactive airborne emissions control 
systems, associated with stack 696-W-1 and 696-W-2. 
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8.0 RADIONUCLIDES OF CONCERN 

Identrfp each radionuclide that could contribute greater than ten percent ojthe potential to emit TEDE to 
the MEI, or greater than 0.1 mredyr potential to emit TEDE to the MEI. 

Those radionuclides that have been estimated to contribute greater than IO percent of the PTE TEDE to 
the ME1 are identified as cobalt-60, strontium-90, cesium- 137, and plutonium-239. Though the 
identified radionuclides most conservatively represent the potential for any offsite exposure from the 
emission of radionuclides, it is possible that any of the balance of the radionuclides on the periodic table 
could contribute to the emissions from WSCF. 

9.0 MONITORING 

Describe the efluent monitoring system for the proposed control system. Describe each piece of 
monitoring equipment and its monitoring capabilify, including detection limits, &>r each radionuclide 
that could contribute greater than ten percent ojthe potential to emit TEDE to the MEA or greater than 
0.1 mrenuyrpotential to emit TEDE to the MEI, or greater than twenty-five percent ojthe TEDE to the 
MEI. ajier controls. Describe the method for monitoring or calculating those radionuclide emissions. 
Describe the method with sufJicient detail to demonstrate compliance with the applicable requirements. 

The proposed operations are subject to periodic confirmatory measurement requirements. Pursuant to 
these requirements, periodic confirmatory measurements are performed to verify low emissions. The 
measurements of the stack emissions also support the estimation of those emissions for annual reporting 
purposes. 

Radioactive airborne emissions measurements are performed by periodically sampling the effluent 
emitted from the 696-W- 1 and 696-W-2 stacks during periods representing normal operations. Samples 
are withdrawn using a vacuum powered sample device. Samples are collected on particulate air filters 
providing a high degree of collection efficiency. On completion of each sample collection period, the 
particulate air filters are removed for analysis to determine gross alphaheta activity. Periodic sampling 
for the 696-W-1 and 696-W-2 stacks is provided, at a minimum, on a calendar quarter frequency 
(meaning a sample is withdrawn a minimum of 2 weeks per quarter). 

Periodic confirmatory measurements to verify low fugitive emissions from the environmental sample 
archive building, the mobile laboratory storage facility, the solid waste storage building, the liquid waste 
retention vault, and during the tanker filling operations are provided by periodic radiological surveys of 
swipes or surfaces associated with points providing a potential for fugitive emissions. Surveys of the 
swipes and/or surfaces are conducted using handheld survey instruments. 
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10.0 ANNUAL POSSESSION QUANTITY 

Indicate the annual possession quantity for each radionuclide. 

Subsequent to commencement of operations, administrative limits were established for handling 
radioactively contaminated samples in WSCF. The annual possession quantity (APQ) values, resultant 
potential emissions, and subsequent potential offsite dose consequences are based on the following: 

Because radioactive contaminated materials could be handled within more than one of the WSCF 
emission units, the APQ for each emission unit is estimated as follows. 

Alpha emitters (plutonium-239 as radionuclide of concern)--0.33 curie per year 

Betdgamma emitters (strontium-90 as radionuclide of concem)--6.80 curies per year. 

1 

2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

Analvtical laboratow building - Up to the entire maximum facility throughput could be handled per 
year, such that the APQ for this emission unit conservatively is estimated as 0.33 curie per year 
plutonium-239 and 6.80 curies per year strontium-90. 

Radiochemistw laboratory - Up to the entire maximum facility throughput could be handled per 
year, such that the APQ for this emission unit conservatively is estimated as 0.33 curie per year 
plutonium-239 and 6.80 curies per year strontium-90. 

Environmental sample archive building - Storage at this location could involve up to the maximum 
annual throughput, such that the APQ for this emission unit conservatively is estimated as 0.33 curie 
per year plutonium-239 and 6.80 curies per year strontium-90. 

Mobile laboratow storage facility - Housing of up to five mobile laboratories (sample trucks) and 
operation of the calibration laboratory conservatively is estimated to involve an APQ of up to 
IO percent of the WSCF throughput per year. This results in 0.03 curies per year plutonium-239 and 
0.68 curies per year strontium-90. 

Solid waste storage building - This open-sided building provides for temporary holding of solid 
waste contained in drums, or other waste packages containing low levels of radioactive material. 
Less than 100 drums are stored at any one time. This storage is approved under the Hanford Site 
NOC for vented containers (attached). 

Contaminated liauid waste retention vault - The two 3,785-liter polyethylene tanks are vented, and 
could receive in any year the equivalent of the maximum annual analytical laboratory throughput, 
such that the APQ for this emission unit is conservatively estimated as 0.33 curie per year 
plutonium-239 and 6.80 curies per year strontium-90. 

Portable tanker(s) used for wastewater transport - The combined use of the portable tankers could 
involve handling in any one year an APQ of 0.33 curie per year plutonium-239 and 6.80 curies per 
year strontium-90. 
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11.0 PHYSICAL FORM 

Indicate the physical form of each radionuclide in inventory: Solid, particulate solids, liquid, or gas. 

The physical form of the representative plutonium-239 and strontium-90 radionuclides in the emission 
unit inventories will be particulate. The radionuclides comprising the actual inventory in the WSCF 
emission units will be of either particulate or liquid physical form, with an inconsequential fraction of the 
radionuclides being gaseous in form. 

1 

2 
3 
4 
5 
6 
I 
8 
9 

10 

11 
12 
13 
14 
15 
16 
1 1  
18 
19 
20 

21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 
45 
46 
41 

12.0 RELEASE FORM 

Indicate the release form of each radionuclide in inventory: Particulate solids, vapor or gas. Give the 
chemical form and ICRP 30 solubiliry class, ijknown. 

The release form of the representative plutonium-239 and strontium-90 radionuclides for the emission 
units will be particulate solids. The release form for the radionuclides comprising actual emissions from 
the WSCF emission units will be particulate solids, with an inconsequential fraction of the radionuclides 
being released in gaseous or vapor form. 

13.0 RELEASE RATES 

Give the predicted release rates without any emissions control equipment (potential to emit) and with the 
proposed control equipment using the eflciencies described in subsection (6) ofthis section. Indicate 
whether rhe emission unit is operating in a batch or continuous mode. 

The release rates shown in the Table 1 are based on the APQ values for each emission unit, as listed in 
Section IO.  The release fraction used for all units is the 1 .O E-03 fraction from 40 CFR 61, Appendix D, 
specified for particulate and/or liquid materials. 

The annual abated release values reflect a conservative assumed decontamination factor of 2,000 for the 
single bank of HEPA filtration associated with the 696-W-1 and 696-W-2 stacks. Conservatively, no 
control efficiency is assumed for the pre-filters associated with each stack. 

For all other emission units listed, except the portable waste water transport tankers, the abated release 
values reflect the conservative assumption that, annually, up to 1 .O percent of the stored or handled 
material could be found outside of its waste packaging and containment. Such material would then be 
available for potential airborne release to the ambient air. 

For the portable waste water transport tankers, the 40 CFR 61, Appendix D, fraction of 1.0 E-3 is 
conservatively applied to all the radioactive contamination handled. No further controls are assumed. 

14.0 LOCATION OF MAXIMALLY EXPOSED INDIVIDUAL 

Identi& the MEI by distance and direction from the emission unit. 

The ME1 is located approximately 22,000 meters east of the 200 West Area, as identified in HNF-3602, 
Volume 1. 



DOERL-2000-04, Rev. 0 
05/2000 

1 
2 
3 

4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 

15.0 TOTAL EFFECTIVE DOSE EQUIVALENT TO THE MAXIMALLY EXPOSED 
INDIVIDUAL (Requirement 15) 

Calculate the TEDE to the MEI using an approvedprocedure. For each radionuclide identified in sub 
section (8) of this section, determine the TEDE to the MEIfor existing andproposed emission controls, 
and without any existing controls using the release ratesfrom subsection 13 of this section. Provide all 
input data used in the calculations. 

The millirem per year TEDE results in Table 2 use the CAP88-PC dose conversion factors from 
HNF-3602. The dose conversion factor for plutonium-239, representing total alpha, is 6.4 E+OO millirem 
per curie. The factor for strontium-90, representing total betdgamma, is 8.8 E-02 millirem per curie. 

For each emission unit, Table 3 provides the total unabated and abated TEDE estimates for the MEI. 
The totals represent the sum of the alpha and betdgamma contributions. 

16.0 COST FACTOR IF NO ANALYSIS 

Provide cost factors for construction, operation and maintenance ofthe proposed control technology 
components and the system, ifa BARCT or ALARACTdemonstration is not submitted with the NOC. 

Pursuant to WAC 246-247-1 10, Appendix A (16), cost factors for construction, operation, and 
maintenance of proposed technology requirements are not required, as the following discussion is 
provided as an as low as reasonably achievable control technology (ALARACT) demonstration. 

WDOH has provided guidance that HEPA filters generally are BARCT for particulate emissions 
(AIR 92-107). Because the radionuclides of concern are particulates, it is proposed that the controls 
described in Section 6.0 and approved for construction by WDOH on June 11, 1990, remain approved as 
ALARACT for WSCF activities. 

17.0 DURATION OR LIFETIME 

Provide an estimate of the lifetime for the facilivprocess with the emission rates provided in this 
application. 

WSCF operations are expected to continue for the duration of Hanford Site cleanup activities. 

18.0 STANDARDS 

Indicate which ofthe following control technology standards have been considered and will be complied 
with in the design and operation ofthe emission unit described in this application: 

ASMEANSIAG-I, ASME/ANSI N509, ASME/ANSI N510, ANSUASME NQA-I, 40 CFR 60, Appendix A 
Methods I ,  IA, 2, 2A, 2C, 20 ,  4, 5, and 17, andANSINI3.1 

For each standard not so indicated, give reasons to support adequacy of the design and operation of the 
emission unit as proposed 

000518.1354 8 



DOEN-2000-04, Rev. 0 
05/2000 

The only two emission units addressed in this NOC application that involve control technology subject to 
the detailed standards are the 696-W-1 and 696-W-2 stacks. The activities described in this NOC have 
an estimated PTE for each emission unit of less than 0.1 millirem per year, using the release fractions set 
forth in Appendix D of 40 CFR 61, combined with additional, previously identified conservatisms. 

The 696-W-1 and 696-W-2 stacks are registered emission units. The control technology associated with 
these stacks originally was constructed to structurally qualify as addressing the applicable requirements 
of the ASME/ANSI N509 and N5 IO. However, the downstream test stations to allow collection 
efficiency testing of each HEPA filtration unit are not fully qualified with the standards. Therefore, each 
parallel leg (Le., pre-filter and HEPA filter) is tested as one (refer to Figures 2 and 3 for parallel 
configuration). The estimates of abated emissions contained in this NOC only account for a single stage 
of HEPA filtration, with an assumed decontamination factor of 2,000 for particulates of 0.3 micron 
median diameter. This NOC does not reflect any modification of the existing control technology. 

Quality assurance is addressed in HNF-0528-3, NESHAP Quarig Assurance Project Plan for 
Radioactive Airborne Emissions (all of Sections 2.0,3.0 and 5.0) as a compatible alternative to NQA-1. 

1 
2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
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6265 
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6266 - Nonh Portion 
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6266A 
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Utility Building 
Solid Wasls Slorags Building 
Analytical Labaratmy Building 
Radioshemisoy Laboratory 
Contaminated Liquid Waste Retention Vault 
EnYimmental Sample Archive Building 
Sample Equipment Cleaning Facility 
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Environmental Data Remedial Tracking Systcm 
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Building I Title i 

Figure 1. Location of 696-W-1 and 696-W-2 Stacks in the 600 Area. 
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Figure 2. Conceptual Drawing of 696-W-1 Control Technology Components. 
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Figure 3 .  Conceptual Drawing of 696-W-2 Control Technology Components. 
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Emission unit Annual possession 

Analytical 3.3 E-01 Ci Pu-239 
laboratory building 
(Stack 696-W-1) 
Radiochemistry 3.3 E-01 Ci Pu-239 

quantity 

6.8 E+OO Ci Sr-90 

, laboratory 
' (Stack 696-W-2) 

Environmental 3.3 E-01 Ci Pu-239 
sample archive 
building 6.8 E+OO Ci Sr-90 
Mobile laboratory 
storaee facilitv 

6.8 E+OO Ci Sr-90 

3.3 E-02 Ci Pu-239 

Release fraction AMud release rate Annual release rate 

1.0 E-03 3.3 E-04 Ci Pu-239 1.7 E-07 Ci Pu-239 

1.0 E-03 6.8 E-03 Ci Sr-90 3.4 E-06 Ci Sr-90 
1.0 E-03 3.3 E-04 Ci Pu-239 1.7 E-07 Ci Pu-239 

1.0 E-03 6.8 E-03 Ci Sr-90 3.4 E-06 Ci Sr-90 
1.0 E-03 3.3 E-04 Ci Pu-239 3.3 E-06 Ci Pu-239 

1.0 E-03 6.8 E-03 Ci Sr-90 6.8 E-05 Ci Sr-90 
1.0 E-03 3.3 E-05 Ci Pu-239 3.3 E-07 Ci Pu-239 

(unabated) (abated) 

- I 6.8 E-01 Ci Sr-90 I 1.0 E-03 I 6.8 E-04 Ci Sr-90 6.8 E-06 Ci Sr-90 

waste retention vault 

Vented tankers 3.3 E-01 Ci Pu-239 1.0 E-03 3.3 E-04 Ci Pu-239 
6.8 E+OO Ci Sr-90 1.0 E-03 6.8 E-03 Ci Sr-90 6.8 E-05 Ci Sr-90 

3.3 E-04 Ci Pu-239 

6.8 E+OO Ci Sr-90 1.0 E-03 6.8 E-03 Ci Sr-90 6.8 E-03 Ci Sr-90 
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Table 2.  Unabated and Abated Total Effective Dose Equivalent to the Maximally Exposed Individual 
(in millirems per year). 

I Emission unit I Annual release rate I Unabated TEDE to I Annual release rate 1 Abated TEDE to the I 
(unabated) the ME1 (abated) ME1 

laboratory building 
(Stack 696-W-1) 
Radiochemistry 
laboratory 

6.8 E-03Ci Sr-90 6.0 E-04 mrem/yr 3.4 E-06 Ci Sr-90 3.0 E-07 mrem/yr 
3.3 E-04 Ci Pu-239 2.1 E-03 mrem/yr 1.7 E-07 Ci Pu-239 1.1 E-06 mrem/yr 

Environmental 
Samde Archive 

I 6.8 E-04 Ci Sr-90 I 6.0 E-05 mremlyr 
I 2.1 E-03 mremiyr 

1 6.8 E-06 Ci Sr-90 
I 3.3 E-06 Ci Pu-239 

1 6.0 E-07 mremiyr 
1 2.1 E-OS mrem/yr Contaminated liquid I 3.3 E-04 Ci Pu-239 

3.3 E-04 Ci Pu-239 2.1 E-03 mremiyr 3.3 E-06 Ci Pu-239 2.1 E-OS mremiyr 

Building 
Mobile laboratory 
storage facility 

000518.1354 

6.8 E-03 Ci Sr-90 6.0 E-04 mrem/yr 6.8 E-OS Ci Sr-90 6.0 E-06 mrem/yr 
3.3 E-OS Ci Pu-239 2.1 E-04 mremiyr 3.3 E-07 Ci Pu-239 2.1 E-06 mremiyr 

T-2 

1 waste retention vault 

Vented tankers 
6.8 E-03 Ci Sr-90 6.0 E-04 mrem/yr 6.8 E-OS Ci $90 6.0 E-06 mrem/yr 
3.3 E-04 Ci Pu-239 2.1 E-03 mremiyr 3.3 E-04 Ci Pu-239 2.1 E-03 mrem/yr 

6.8 E-03 Ci Sr-90 6.0 E-04 mrem/yr 6.8 E-03 Ci Sr-90 6.0 E-04 mrem/yr 
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Emission unit Total unabated 
TEDE to the ME1 
(millirem per year) 

Analytical laboratory building 2.7 E-03 

Table 3. Total Unabated and Abated Total Effective Dose Equivalent to the Maximally 

Total abated 
TEDE to the ME1 
(millirem per year) 

1.4 E-06 
(Stack 696-W-1) 
Radiochemistry laboratory 2.7 E-03 1.4 E-06 
(Stack 696-W-2) 

1 Environmental sample archive 2.7 E-03 2.7 E-05 
building 
Mobile laboratory storage facility 2.7 E-04 2.7 E-06 

- 

Contaminated liquid waste retention 
vault 
Vented tankers 

2.7 E-03 2.7 E-05 

2.7 E-03 2.7 E-03 
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., As Low As Reasonably Achievable Control Technology Demonsrrarlutl. 
,; ': and Notice of Construction and Best Available, Radionuclide Control 

Technology Demonstra.tf on for' Hanford Site Vented Containers . , .. . .. . ..... _ .  . . . . . .  -. 
9 .. <>? :.?I .;v%,*,:,.;; ..;*.... ' 2;. : 
;*-,7$::.&: , . _ I  il:. .> .... 
'.-ThS\following i description and any attachments and references are provided to' the .:.::;.! ':'.'- 
I Eniiiijforis & Defense Section as a Notice of Construction (NOC) in accordance with ;hi:! 
" Washingfon.Administrative Code (WAC) 246-247, Radiation Protection -- Air Emissions.,": 

September 19, 1996 . 

Wisish'l'&ton State Department of Health, Division of Radiation Protection, Air . . 

The WAC. 246-247-060, "Applications, registration and licensing," states WThIs 
section describes the information requirements for approval to construct, modify, 
and operate an emission unit. 
listed in Appendix A." Appendix A (WAC 246-247-OIO), lists the requirements that 
must be addressed. 

Any NOC requires the submittal of the information . .  

1. 

2. 

3. 

4. 

5. 

6. 

7 : 

bocation: 
99352. Latitude 46' 22' 13.8", Longitude 119' 16' 12.3". 

Hanford Site categorical vented container, Richland, Washington, 

esoonsible Manaaer: I4r. J. E. Rasmussen, Division Director Environmental 
gssurance, Permits, and Pol icy, U.S. Department of Energy, Richland Operations 
Office, P.O. Box 550, Richland, Washington, 99352. 

ichievable Control Technology" (ALARACT) demonstration for existing vented 
containers, a categorical Hanford Site NOC and "Best Available Radionucl ide 
Control Technology" (EARCT) demonstration for all future vented containers. 

rooosed Action: Establish a categorical Hanford Site "As Low As Reasonably 

- SEPA: SEPA not applicable. 

Chemical and Phvsical Processes: 
radioactive waste generated on and off the Hanford Site. Venting devices are 
installed when there is the potential for nonradioactive gases (i.e., hydrogen) 
to be generated as.a result of radiolysis. 

rooosed Controls: Venting devices, such as the NucFil" ' filter, or an 
[quivalent filter, prevent the release of any particulate matter. These 
devices are viewed as operating in continuous mode. 
that one hundred percent of the NucFil'" filters are tested to verify removal 
efficiency of greater than 99.97 percent of 0.3 pm dioctyl phthalate (DOP) 
particles and that each filter is therefore HEPA grade (DOE 1995b and WDOH 
1995). 
conditj;ns require the waste be repackaged vent clips will be replaced by 
NucFil or equivalent filters. 

prawinas o f  Controls: See attachment. 

Containers are used to stor'e mixed and/or 

The manufacturer requires 

It is proposed that the vent clip be accepted as ALARACT; when 

'NucFil is a uadcmark of F.F.T., Inwrponlcd. Goldcn, Colondo. 

1 
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. .  . .. . 
. .  

. .  

,at; 

9. 

10. 

11. 

12. 

13. 

14. 

As Low As Reasonably Achievable Control Technology Demonstratf on, 
and Notice of Construction and Best Available Radionuclide Control 

Technology Demonstration for Hanford Site Vented Containers 
continued, 

. 

. .. . .  : . , , ., 
., :... 

( . .  
. .  ',.. - ' . .. _. .. .. . .. . . .  . ..I 

.Badlonuclides of Concern: u9'240Pu equivalent curies (PE-Ci) as discussed in ' 

Plonitorlnq: 
equivalent to what is requjred by safety analysis and the associated Hanford 
Site practices and procedures. At a minimum radiological surveys of. the 
storage areas will be performed once a year or radiological surveys of the 
containers will be performed prior to shipment and upon receipt at a storage 
location. Generally, radiological surveys involve the analysis of swipe and 
smear samples which are often analyzed in the field using portable instruments 
(e.g., Geiger-Mueller detectors., scintillation detectors; proportional 
detectors, and scalers). These detectors are calibrated on an annual basis. 
Readings must fall within 20 percent of the instrument calibration to be 
accepted. 
is re-cal ibrated. 

hnnual Possession Ouantity: 
container varies. The maximum quantity per container would be based on 
preventing nuclear criticality. 
1) controlling the amcunt of fissionable material in each container; 
container spacing requirements; and 3) container segregation. 

Phvsical Form: Solids, and particulate solids. 

pelease Form: Solids, and particulate solids. 

elease Rates: Vented containers are viewed as operating in continuous mode. 
!he abated release rate estimate is based on the assumption that in 1995, all 
vented containers contributed. one tenth of one percent of the diffuse and 
fugitive emissions as reported. in the Radionuclide Air Emissions Report for the 
Hanford Site Calendar Year 1995 (DOE 1995a). In 1995, the total number of 
vented containers at Hanford was approximately 3500 and the abated release from 
a slngle container is 5.1 E-9 mrem/yr. 
for each vented container is 1.5 E-5 mrem/year. The PTE was determined by 
performing the back-calculation method following the Unit Dose Calculatfon 
Methods and Summary o f  Facility Effluent Monitorfng Plan Determinations (WHC 
1991b). 

1.7 kilometers east across the Columbia River from the 
k00 Area: Latitude 46' 22' 22.0"; Longitude 119' 15' 36.9". 

t h e  Hanford Site Solid Waste Acceptance Criteria (WHC 1994a). . . ~  

Current and future monitoring of vented contai.ners will remain 

When readings fall outside the 20 percent allowance, the instrument 

The annual possession quantity 'for each vented- 

Hanford Site manages nuclear criticality by 
2) 

5 

The estimated Potential-To-Emit (PTE) 

ocation of the MEI: 

0005 18. I354 
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As Low As Reasonably Achfevable Control Technology Demonstration, 
and Notice of  Construction and Best Available Radionuclide Control 

Technology Demonstration for Hanford S i te  Vented Containers 
continued 

15. .{-:' The estimated unabated and abated TEDE per container  i s  1.5 

. 

-5 'and 5.1 E-9 mrem/yr,. respectively. See attachment. [TEDE t o  ME1 
a t t r i bu ted  to a l l  d l f fuse  and fugitive emissions from the Hanford S i te  was 1.8 
E-2 mremlyr f o r  calendar year  1995, (DOE 1995a)I. 

ii$oved as B A ~ C ? ~ ~ a ~ ~ %  containers (see DOE 1995b, W@H 1995), t h u s  no 
16. Factors i * NucFil'" f i l t e r s ,  o r  equivalent f i l ter  were 

, cos t  factors .  are  provided. 
i' . ?  

17. . pur i t ion  o r  Lifetime: I t  may be assumed t h a t  these containers will be 
ava i lab le  using limits established by the.estimates i n  t h i s  NOC annually f o r  a s  
long a s  needed t o  support storage u n t i l  f i n a l  closure of Hanford S i t e .  

18. ,Standards: Technology standards for the vented container f i l t e r  emis'sion units 
follow ASIIE NQA-1 procurement standards and a Filter Efficiency Test Procedure 
:developed'in 1985 (see Appendix C,  DOE 1995b). T h i s  t es t  procedure i s  approved 
by t h e  Savannah River Site, Rocky Flats Plant, and Lawrence Livermore, among 
others ,  f o r  t h e  ce r t i f i ca t ion  of the NucFi1" f i l ters.  No fu.rther standards 
are applicable f o r  an insignif icant  emission u n i t .  

is. -n 0 :  
! . .  
a. 

b. 

c. 

The Hanford S i t e  categorical  vented container Latitude and Longitude 
coordinates r e f e r  t o  the location result ing i n  the highest impact . to  t h e  MEI. 

WDOH accepts t h e  vent cl ip as ALARACT s ince they a re  no  longer installed.//dL 

The annual possession quant i ty  for this categorical approval i s  accepted due t o  
t h e  v a r i a b i l i t y  of wa.ste types. lw 

d .  Containers o the r  than drums are also approved i f  they meet the conditions of 
t h i s  NOC. ' h?JL .' i 

APPROVALS 

r 

Environmental Assurance, Permits & Policy 

p /? .qL 
Pate' 

Washjngton S t a t e  Department of Health 
1 

3 
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UACICGYOUND 

IU!COMMEWDATIONS . 
To avoid cnforcnncnc actions It Is racnrnmardcd lhu Orb NCC k provided d rppmvcd by 
C o ~ l u i n ~  thls aninn wlll Inrum cnntinumncc of the vrluabk L N ~ L  vhkh has nllored dle DOH. 
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TECHNOLOGY DEMONSTRATION FOR HANFORD SITE VENTED CONTAINERS 

September 19. 1996 

ANNUAL POSSESSION QUANTITY 
The annual possession quantity would normally be adjusted by a release faction 
off 0.001 for particulate material to determine the PTE Unit Vented Container 
Ivvc). 
the PTE. 

Thus, the estimated annual possession quantity would be 1,000 times 

The radioisotopes of significance that Influence the dose to the offsite 
maximally exposed individual (MEI) are zs8Pu and u9'zc0Pu as discussed in 
the Hanford Site 5oTfd Waste Acceptance Criteria (WHC 1994a). ' 

i. 

For example, the allowed CWC TRU content o f  waste contafners is generally 
limited to 35 uP(2'oPu equivalent curies (PE-Ci), based on safety 
analysis.. 

However, the annual possession quantity for e a c h x i s  variable and a 
maximum value per container could be based on a safety analysis designed 
to prevent nuclear criticality. 

Nuclear criticality is prevented through strict control of the amount o f  
fissionable material in each cont'ainer, container segregation and spacing 
requt rements. 
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qJ, 2 3 ,  S 4 U ,  235u, qJ, UBu, 

UBPu, =9pu, 240Pu, 241PU, .2"PU. 24'Am. 
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"'NP, 

TO DETERMINE PE-Cl CONTENT FOR A UVC 

The PE- t i  is  derived by multiplying the isotopic  composition ( i .e . ,  weight 
f rac t ions  o f  t h e  various TRU isotopes) by t he  specific a c t i v i t i e s  of  each 
isotope, and then converting t h a t  number w i t h  correction factors  taken from the 
Hanford Sfte S o l i d  Vas@ Acceptance C r i t e r i a  (WHC 1994a). 

The PE-Ci u n i t  is  designed t o  control &halatioq dose impacts independent o f  
radionuclide type. The radionuclides pu and "PU a r e  considered equivalent 
and are  combined f o r  ca lcu la t ion  purposes. 

The physical and release forms t o  be addressed for BARCT/ALARACT, a r e  s o l i d  
par t icu la te .  
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' BACN CALCUUTtON a' OF THE ESTIMATLD ~TENTIAL=TO-EMlT 

. .  
The proposed method determines fhc  PTE f o r . t h e  UVC 'by perfornlng a back-calculation 
using a port ion o f  Lhe emissions i t t r l b u t e d  t o  the Hanford S i t e  d i f r u s e  dnd fugitjve 
emissions to estimate the WC mml'Jsllxl rdtes  and thc control  egujpwnt  effdciencies. 
This bact calculat ion msthcd is p r e f o m  i n  acccrdance r5Ch t h e  mcthads of the 
Fqci l i ty  Effluent Monitorfng Plan WEPIP} Ueterminatforis (WHC 1991b) for the Hanford 
Siste. 

D4TA 

The EDE t o  HE1 a r t r tbu ted  t o  diffuse a'nd f u  t t l ir  emlsslons was reported as 1.8 

Figirre 2 shows the  location of t h e  MI. which i s  1.7 kilometers east  across the, 
Columbia River . f r a  the 300 Area [L.ailtudt 46. 22' 22.0 ' :  Longitude 3.19. 15' 
36 .!J" 1. 

. E-2 mrcm/yr tor nanford S i t e  calendar year ! 995,emisslons fR )E  1995a). 

00051 8. I354 

of t h e  Hanford S i t e  difrusc and fug i t ive  emissions from calendar year 
1995. i t  !s proposed t h a t  one tenth o f  one wrcenl. be azsumed as the  
contribution frm a l l  Haqford Site UVCr. 

The d i f f u s e  and fugitive emisslons value i s  primaclly a t t r ibu ted  t o  12 

1 i sted. 
This' value t n c l w e s  a l l  emlsslons fran t h e  pasalvelr  vent l la ted single- 
s h e l l  tank Tams. 

encral types of sites and t a c l l i t l e s  and 60 specific Source Areas 

I t  c m  De e a s i l y  assumed t h a t  the passjvely vent i la ted SST farms 
contrlbute a t  l ea s t  1000 tims the rmunt f r o l  a l l  llahford Slte UVCs 
last year .  

Even though d i f fe ren t  t y  es and sizes o f  UVC exist  on Hariford S i t e  i t  t S  
conservat ive t o  assunz t I: ar the snialler contairicrs contrlbutc a5 mch dS 
the l a rgest  contaiirerr storjng the maxtinurn inventory sa fe ty  w i l l  a l low.  

ksfimated vented cont.a,ner count. for 1995 i s  3500. 
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ABATED EMISSIONS AlTRlBUTED TO DIFFUSE AND FUGITIVE EMISSIONS FROM CALENDAR 
Y M  1995 
. .  
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': ' 1;s E-2 mrem/yr x 0.001 = 1.8 E-5 mrem/yr 
. 

EACIH wc 
Abated emission for & UVCs i n  1995 is estimated by using assumptions 1,' 2,  
and 3: 

1 . 8  E-5 mremlyr / 3500 = 5.1 E-9 mrem/yr 

UNhBATED EMISSIONS ATTRIBUTED TO DIFFUSE AND FUGITIVE EMISSIONS FROM 
CAUENDAR YEAR 1995 

ALL UVCs 

Unabated emission from a UVCs i n  1995 is estimated by using assumptions 1 
and 2, and t h e  treatment f ac to r  of 3000 i n  accordance w i t h  FEMP: 

1 . 8  E-5 rnremlyr x 3000 - 5.4 E-2 rnremlyr 

EACH uvc 
- Unabated PTE ernisii'on for g& UVCs i n  1995 is estimated by using assumptions 

1, 2, and 3, and the  treatment factor  of 3000 i n  accordance w i t h  FEMP: 

5.1 E-9 mrem/yr x 3000 = 1.5 E-5 rnrern/yr 

MAXIMUM PROJECTED VENTED CONTAINER COUNT 

Approximately 10.000 UVC would be the  Maximum projected Vented Container Fount 
based on the t o t a l  unabated (i .e. ,  
mrem/yr TEDF t o  the  MEI. 

Approximately 27,000,000 UVC would be t h e  Maximum projected Vented Container 
count based on t h e  to t a l  abated emissions offer ing less than 0,l rnremlyr TEDE 
t o  the MEI. 

emissions. offer ing l e s s  t h a n  0 . 1  
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Figure 1. NucFilM 013 Venting Filter Assembly. . .  .. 
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Figure 2 
Unit Vented Container (WC) and Maximally Exposed Individual (MI) Locations 
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