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Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

Mr. J. Martell, Manager 
Radioactive Air Emissions Section 
State of Washington 
Department of Health 
309 Bradley Boulevard, Suite 201 
Richland, Washington 99352 

Dear Mr. Martell: 

1222955 

AS LOW AS REASONABLY ACHIEVABLE CONTROL TECHNOLOGY (ALARACT) 
DEMONSTRATION FOR HIGH-EFFICIENCY PARTICLE ABSORBER (HEPA) FILTER 
LIFETIME AT THE 325 BUILDING AND 331 BUILDING, 300 AREA, HANFORD SITE, 
RICHLAND, WASHINGTON 

Attached is the ALARACT Demonstration required by the Washington State Department of 
Health letter AIR 13-1101 issued on November 13, 2013 (Attachment 1). The ALARACT 
Demonstration justifies the acceptability of utilizing HEP A filters currently operating past 10 
years based on performance testing. You will also find a schedule and plan for completing an 
assessment and replacement of HEP A filters at the 3 31 Building. 

This ALARACT Demonstration is submitted pursuant to the Washington Administrative Code 
246-247, "Radiation Protection -Air Emissions." 

If you have any questions, please contact me, or your staff may contact Stacy L. Charboneau, 
Assistant Manager for Safety and Environment, on (509) 373-3841. 

ESQ:DEJ 

Attachment 

cc w/attach: See page 2 

Sincerely, 

Manager 



Mr. J. Martell 
l 4-ESQ-0031 

cc w/attach: 
R. H. Anderson, MSA 
J.M. Barnett, PNNL 
G. Bohnee, NPT 
P. M. Gent, Ecology 
S. Harris, CTUIR 
R. Jim, YN 
R. A. Kaldor, MSA 
C. Mathey, WDOH 
K. M. McDonald, PNNL 
D. Powaukee, NPT 
J. W. Schmidt, WDOH 
M. B. Skorska, Ecology 
M. J. Stephenson, PNNL 
R. J. Utley, WDOH 
D. Zhen, EPA 

-2-

Administrative Record (file: 325 Building and 331 Building) 
Environmental Portal, LMSI, A3-95 
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ALARACT DEMONSTRATION: EP-325-01-S (EU 361) AND EP-331-01-V (EU 412) 
HEP A Filters Operating Past Standard Recommended Lifetime Limits 

For Pacific Northwest National Laboratory, Hanford Site Emission Unit Numbers 361 and 412 
December 9, 2013 

Requirement 
The Washington Department of Health (WDOH) issued letter AIR 13-1101 , an ALARACT 
Demonstration Required under WAC 246-247, to the Department of Energy on November 13, 
2013 . The letter stipulated the following requirements be contained in the ALARACT 
Demonstration: 

1. Justify as to why it is acceptable to extend the life of the HEP A filters currently operating 
past their lifetime for both the 325 and 331 buildings. 

2. A schedule for providing the following information for the 331 Building to WDOH: 
a. An assessment of HEP A filters, following the same format as the System 

Assessment RPL Primary HEPA Filter Age Assessment for EP-325-01-S. 
b. A Plan for replacing all filters past their 10 year from manufacture lifetime. 

Introduction 
The Pacific Northwest National Laboratory (PNNL) operates the 325 Building and the 331 
Building on the Department of Energy' s Hanford Site 300 Area. These operating buildings 
currently have several hundred operating primary HEPA filters . During 2013, an assessment of 
HEP A filters was conducted at the 325 Building identifying the age of the filters. The 
acceptability of HEP A filters in use greater than 10 years old is discussed herein along with the 
required schedule and plan for assessing and replacing filters at the 331 Building. 

Background 
As per PNNL permit applications and for the purpose of abated emissions calculations, the 
collection efficiency of a HEP A filter is assumed to be 99% as prescribed in 40 CFR 61 , 
Appendix D. For abated emission calculations utilizing HEPA filters , an abatement control 
factor of 0.01 is used. HEPA filters have historically been accepted as Best Available 
Radionuclide Control Technology (BARCT). Since HEP A filters have been evaluated 
previously for the control of particulate radionuclides, no additional evaluation is presented in 
PNNL permit applications. 

Prior to use, HEP A filters used at PNNL are independently tested by the Air Techniques 
International Test Laboratory (Baltimore, MD), a DOE privatized filter test facility since 2005. 
HEP A filters are then in-service leak tested when installed at PNNL and are re-tested annually 
thereafter. In-service testing validates the installed filter has an overall efficiency of2'.:99.95%. 
The PNNL in-service testing also includes a visual inspection for indications of physical damage, 
structural distress or degradation that would impair the functionality of the filters; and flow-rate 
measurements and evaluation for the ability to maintain fume hood face velocity and/or 
component differential pressure (DP) requirements. In-service testing is performed in 
accordance with the requirements of ASME/ANSI N511 -2007. 

Based on the ASME AG-1 , non-mandatory Appendix FK-A and the DOE Nuclear Air Cleaning 
Handbook, the recommended HEP A filter service life is 10 years (generally considered from the 
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date of manufacture). This natural consensus recommendation is based on the 'Maximum HEPA 
Filter Life' report by Bergman (1999) which correlates a statistically insignificant reduction of 
dry filter media tensile strength and an improvement in filter media burst strength, both versus 
filter age. The study also acknowledges that filtration efficiency generally improves with service 
life. The 10 year limit is to assure that the HEP A filters will perform under postulated accident 
conditions. 

Justification 
PNNL HEPA filters are tested annually for efficiency performance 2:99.95%. When the 
technical specifications cannot be met, the filter is taken out of service until it can be replaced. 
The internal PNNL efficiency criterion is more restrictive than 40 CFR 61, Appendix D 
efficiency of 99%. The exhaust systems at both the 325 and 331 buildings operate at a total 
design flow through each HEP A filter so as not to exceed the maximum rated flow rate for the 
individual HEP A filters multiplied by the number of filters resulting in sufficiently ~ow pressure 
and/or flows to prevent damage to the installed filters. The moderate temperature and low 
humidity in these buildings also do not provide severe challenges to the life cycle of HEP A 
filters. Additionally, as assessed at the 325 Building, HEPA filters in excess of 10 years of age 
have not indicated a potential inadequacy in the safety analysis. Because of these existing 
processes and the fact that a mandated maximum 10 year service life is not presently specified in 
the regulations or individual building permits, PNNL requests WDOH concur that the PNNL 
approach is a conservative management process for HEP A filters which justifies operating in 
excess of 10 years and until such time as they can be replaced consistent with the PNNL 
proposed implementation plan. 

Schedule 
An assessment of HEP A filters at the 3 31 Building following the same format as that completed 
at the 325 Building is scheduled to be completed no later than April 30, 2014. The results of the 
assessment will be transmitted to WDOH no later than May 31, 2014. 

The filter replacement approach at the 331 Building continues as a PNNL best management 
practice. Therefore, as justified above by the performance criteria described, PNNL commits to 
replacing HEPA filters presently in excess of 10 years old at the 331 Building within four years 
of the completion date of the 3 31 Building assessment as necessary. 
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