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NESHAPs Subpart H  
Requirements 

• Dose to a maximally exposed individual 
(MEI) member of the public must not exceed 
10 mrem in a year. 
 

• Dose to a member of the public must be 
estimated using CAP-88, or other EPA-
approved model or method. 
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NESHAPs Subpart H  
Requirements (cont’d) 

• Continuous sampling of emissions is required for 
facilities that may exceed 1% (0.1 mrem/yr) of the 
dose limit for a member of the public. 
 

• Stack emissions measurement methods and quality 
assurance requirements specified in the regulation 
must be implemented. 
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NESHAPs Subpart H  
Requirements (cont’d) 

• Annual report of site radiological air emissions due to 
EPA by June 30. 
 

• Unmonitored and diffuse sources as well as 
monitored stack sources must be included. 
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EPA Approved  
Dose Models 

• CAP88-PC 
– V 1.0 (1992) – DOS-based 
– V 2.0 (1999) – Windows-based 
– V 2.1 (2002) – updated Beta version 
– V 3.0 (2007, revised in 2013) 
– V 4.0 (2014)-production release version 

• COMPLY (1989) 
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Radionuclide  
Air Emissions 

Reported by DOE Facilities 

• Radionuclide emissions are reported by 
source type (point or diffuse). 
 

• Emissions of radon and unplanned 
radionuclide releases, although not 
specifically regulated under Subpart H, are 
also reported. 
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2012 DOE Air Emissions 
by Source Type 

Stack
39,371  Ci

83%

Diffuse
6,741  Ci

14%

Unplanned
5 x 10-3 Ci
< 0.0001%

Radon
1,577  Ci

3%
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Presenter
Presentation Notes
CY2011 Stack/Diffuse/Rn percentages by Ci were 95% / 2%  /3%  (Unplanned was 0% in CY2011)CY2012 Stack/Diffuse/Rn percentages by Ci were 83% / 14%  /3%  (Unplanned was <0.0001% in CY2011)Total CY2011 Ci approximately 43,000 Ci Total CY2012 Ci approximately 48,000 CiCY12 Stack – H-3 emissions usually largest activity, but in CY12 H-3 is half that of prior years and Noble gases double prior years.  Tritium and Noble gas (Ci) emissions about equal to each other in CY12.  “Other nuclides” and Noble gas emissions higher than they’ve been over the last years.CY12 Diffuse - Diffuse H-3 emissions back to more typical total levels in CY12.



Radionuclide  
Air Emissions 

Summary of DOE Site Reports 

Emissions are summarized by 
radionuclide category: 

– Tritium 
– Noble gases  
– Transuranics 
– Other radionuclides 
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2012 DOE  
Point Source Emissions 

 by Radionuclide Category 

Tritium
17,488  Ci

44%

Noble Gas
12,769  Ci

32%

Transuranic
0.007  Ci
<0.1%

All Other
9,114  Ci

23%
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2011 and 2012  Comparison 
DOE Point Source Emissions 

 by Radionuclide Category 

2011 
40,800 Ci 

2012 
39,400 Ci 

Tritium
28,788  Ci

71%

Noble Gas
4,482  Ci

11%

Transuranic
0.022  Ci

<0.1%

All Other
7,504  Ci

18%

Tritium
17,488  Ci

44%

Noble Gas
12,769  Ci

32%

Transuranic
0.007  Ci

<0.1%

All Other
9,114  Ci

23%
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Presenter
Presentation Notes
THIS IS A NEW SLIDE. GUS – DECIDE TO KEEP OR TOSS.CY12 Stack – H-3 emissions usually largest activity, but in CY12 H-3 is half that of prior years and Noble gases double prior years.  Tritium and Noble gas (Ci) emissions similar in CY12.  “Other nuclides” and Noble gas emissions higher than they’ve been over the last 10 years or so.  Noble gas emissions largely from accelerator operations.



Radionuclide 
 Air Emissions 

DOE-wide summaries of air emissions and 
estimated doses from 2003-2012 are shown 
in the following graphs by: 
– Source type 
– Radionuclide category 
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Number of DOE Sites 
Reporting Radionuclide 

Air Emissions 
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DOE Site Point Source 
Emissions by 

Radionuclide Category 
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Presenter
Presentation Notes
These are stack emissions only, no diffuse included.



DOE Site Point Source 
Emissions by 

Radionuclide Category 

1.E-01

1.E+01

1.E+03

1.E+05

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

E
m

is
si

on
s  

(C
i/y

ea
r)

DIFFUSE SOURCES

Total Tritium Noble Gas Transuranic Other

14 

Presenter
Presentation Notes
These are diffuse emissions only, no stack emissions included.The great increase in Noble Gases and Other nuclides was driven by NNSS emissions (Ar-41 noble gas;  and N-13, O-15 other nuclides), which included activation products during CY2012 activities.  Due to the remote location of operations and short-halflife of emissions, the much greater release did not result in an elevated impact to the site 2012 MEI dose.



Dose to Maximally Exposed 
Individual (MEI) 

• Reported dose to the MEI is for point sources 
and may have diffuse contribution estimate 
included. 
 

• MEI dose at some sites is entirely from diffuse 
sources. 
 

• The following graphs present estimated dose to 
the MEI for routine emissions from point and 
diffuse sources during 2003-2012 

15 



MEI Dose at DOE Sites  
2003-2012 
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MEI Dose from Diffuse  
Sources Only 2003-2012 
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Presenter
Presentation Notes
Two sites reported Diffuse doses in the 1-10 mrem range in CY11 .



Supplemental Information 

• Dose to individual members of the public from 
radon and from unplanned releases. 
 

• Estimated collective dose to the population 
within 50 miles of DOE facilities is also 
included in most DOE sites’ annual reports. 
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Total Collective Dose from  
DOE Site Air Emissions 

2003 - 2012 
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Total Collective Dose from  
DOE Site Air Emissions 

1998 - 2012 
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MEI Dose  
by Program Office 
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Presenter
Presentation Notes
Other/multiple includes:	Oak Ridge; 		Idaho National Lab; 		Knolls Site with Separations Process Research Unit (2012); 		Savannah River Site (listed under EM prior to 2012); NNSA max –NNSS (overestimate ’08 through’10, ‘12; based on onsite environmental samples); –LANL (‘11; due to atypically elevated ambient air sampler result near cleanup operation.EM max –Hanford and SRS (‘08), SRS (‘09), Portsmouth (’10, ‘12); Hanford (‘11)LM max – Mound (only site under LM in ‘11 that reported an MEI dose)SC max –BNL (‘08-‘12) 2010 increase due to BLIP LINAC Isotope Production operationOther/Mult max – ORR (‘08-‘12).CY= calendar year



Collective Dose 
 by Program Office 
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Presentation Notes
Other/Mult sites for ‘12 include SRS, INL and ORRNNSA max – BETTIS (‘08), 	LANL (‘09), 	LLNL (’10, ’11, ‘12)EM max – SRS (’08-’11),  HANF (’12)   <SRS considered  MULT in 2012>LM max –  	LEHR (only LM site to report a population dose in ’08,’09); 	No LM site reported population dose in ’11, ‘12SC max –	FERMI (‘08), 	BNL (’09, ‘10) 2010 23 person rem due to BNL’s BLIP operation; 	BNL & SLAC (‘11);	SLAC (‘12) Other/Multi max – ORR (all years)CY= calendar year



2012 MEI Dose 
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Presenter
Presentation Notes
Footnotes:	* Environmental measurements converted to dose (conservative)		+ COMPLY used to calculate MEI dose because facility had very low emissions or the MEI was less than 100 m from major dose contributor. (also conservative)MEI dose includes diffuse dose contribution when applicable.  Each site must calculate an MEI dose, which can result from:	- only point source emissions	- point source and diffuse/fugitive emissions	- only diffuse/fugitive emissions



2012 MEI Dose Diffuse Sources 
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Presentation Notes
Footnote:	* Environmental measurements translated to dose at MEI location.Dose is indicated from diffuse/fugitive sources only.  This may be all or only a portion of the total MEI dose.



Compliance Status 

• In CY 2012, all DOE facilities were below 
the annual 10 mrem/yr regulatory standard 
for dose to the offsite MEI 
 

• DOE facilities are currently in compliance 
with Subpart H radionuclide emissions 
monitoring requirements 
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Current Significant Items 

• CAP88 PC V4.0 software production version 
available for use but not for compliance purposes - 
January 2014 
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Thank You! 
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