EPA-1317

Reid Rosnick/DC/USEPA/US To Tom Peake
01/05/2011 07:14 AM cc
bcc

Subject Fw: Rescheduled: Status meeting on uranium work (Jan 6
01:00 PM EST)

Tom,

| won't be here, but | guess | can call-in.

Reid J. Rosnick

Radiation Protection Division (6608J)

U.S. Environmental Protection Agency

1200 Pennsylvania Ave., NW

Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

----- Forwarded by Reid Rosnick/DC/USEPA/US on 01/05/2011 07:14 AM -----

Rescheduled: Status meeting on uranium work
Thu 01/06/2011 1:00 PM - 2:00
PM

Attendance is required for Reid Rosnick
Tom Peake/DC/USEPA/US

1310L Room 509/DC-1310L-OAR

Tom Peake has rescheduled this meeting. You have not yet responded.

Sorry about the change, but not everybody could make the 11 am time. | hope you can all make the 1 pm time.

Andrea Cherepy/DC/USEPA/US@EPA, Brian Littleton/DC/USEPA/US@EPA, Kenneth
Required: Czyscinski/DC/USEPA/US@EPA, Reid Rosnick/DC/USEPA/US@EPA, Valentine
Anoma/DC/USEPA/US@EPA

Description







EPA-1077

Sarah Fields To Reid Rosnick
<sarah@uraniumwatch.org>

01/05/2011 02:22 PM

cc Travis Stills, Sharyn Cunningham
bce

Subject Subpart W Letter to Cotter

Hello Reid,

During this morning's conference call re the Subpart W review, Cotter stated that they had not
received

any request for information from the EPA.

Cotter was sent a letter in 2009 asking them for information; at least a letter that is addressed
to them is on the Subpart W Review website:

http://www.epa.gov/radiation/docs/neshaps/subpart-w/uranium%?20cotter%20test.pdf

Sarah Fields
Uranium Watch




EPA-2290

Reid Rosnick/DC/USEPA/US To Sarah Fields
01/07/2011 08:28 AM cc Travis Stills, Sharyn Cunningham
bce

Subject Re: Subpart W Letter to Cotter

Hello Sarah,

You are correct that Cotter was sent a letter in 2009. That letter was an information request from our
enforcement office, and asked for a number of items that are related to our discussion from Wednesday.
However, the debate on Wednesday was focused on whether our contractor, in preparing the risk
assessment draft document within the last 2 months, contacted Cotter for real-time radon flux data, as
well as meteorological data specific to the Canon City area. As we discussed on Wednesday, most of that
data is available on-line at NRC's ADAMS website. | am waiting for confirmation from the contractor on
exactly how they obtained the Cotter data.

Separately, | saw that there was a BLM/USFS public meeting last night regarding the plan of operations
amendment for the expansion of the LaSal mine. | would be interested in your take on the meeting. Thank
you.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Sarah Fields Hello Reid, During this morning's confe... 01/05/2011 02:22:51 PM
From: Sarah Fields <sarah@uraniumwatch.org>
To: Reid Rosnick/DC/USEPA/US@EPA
Cc: Travis Stills <emlc@frontier.net>, Sharyn Cunningham <sharyn@bresnan.net>
Date: 01/05/2011 02:22 PM
Subject: Subpart W Letter to Cotter
Hello Reid,

During this morning's conference call re the Subpart W review, Cotter stated that they had not
received

any request for information from the EPA.

Cotter was sent a letter in 2009 asking them for information; at least a letter that is addressed

to them is on the Subpart W Review website:

http://www.epa.gov/radiation/docs/neshaps/subpart-w/uranium%?20cotter%20test.pdf

Sarah Fields
Uranium Watch




EPA-2700

Reid,

Sarah Fields To Reid Rosnick
<sarah@uraniumwatch.org> cc
01/07/2011 11:51 AM

bcc

Subject Re: Subpart W Letter to Cotter

The BLM/USFS Meeting on the expansion of the La Sal Mine is on January 13. | will not be
there. | had already made plans

to go to Denver for the NRC uranium recovery workshop long before the BLM announced the
scoping meeting in La Sal.

There are a number of outstanding issues related to the La Sal Mines, including Subpart B
compliance.

Sarah

OnJan 7, 2011, at 6:28 AM, Rosnick.Reid@epamail.epa.gov wrote:

From:
To:
Cc:

Date:

Subject:

Hello Sarah,

You are correct that Cotter was sent a letter in 2009. That letter was an information request from
our enforcement office, and asked for a number of items that are related to our discussion from
Wednesday. However, the debate on Wednesday was focused on whether our contractor, in
preparing the risk assessment draft document within the last 2 months, contacted Cotter for
real-time radon flux data, as well as meteorological data specific to the Canon City area. As we
discussed on Wednesday, most of that data is available on-line at NRC's ADAMS website. | am

waiting for confirmation from the contractor on exactly how they obtained the Cotter data.
Separately, | saw that there was a BLM/USFS public meeting last night regarding the plan of

operations amendment for the expansion of the LaSal mine. | would be interested in your take on
the meeting. Thank you.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Sarah Fields <sarah@uraniumwatch.org>
Reid Rosnick/DC/USEPA/US@EPA
Travis Stills <emlc@frontier.net>, Sharyn Cunningham <sharyn@bresnan.net>

01/05/2011 02:22 PM
Subpart W Letter to Cotter




Hello Reid,

During this morning's conference call re the Subpart W review, Cotter stated that they
had not received

any request for information from the EPA.

Cotter was sent a letter in 2009 asking them for information; at least a letter that is addressed

to them is on the Subpart W Review website:

http://www.epa.gov/radiation/docs/neshaps/subpart-w/uranium%:20cotter%20test.pdf

Sarah Fields
Uranium Watch



EPA-1686

Angelique Diaz/R8/USEPA/US To Reid Rosnick
01/10/2011 03:27 PM cc Deborah Lebow-Aal, Kenneth Distler
bcc

Subject Fw: Google Alert - in situ uranium

Reid, let's talk about this sometime this week. Christiansen is one of the facilities that we
have Rn data from for the ponds. Looking back it looks like they have one pond just over 5
acres. We haven't received any Rad NESHAPs information (e.g., modification approval
request) from the company.

-Angelique

————— Forwarded by Angelique Diaz/R8/USEPA/US on 01/10/2011 01:18PM

To: Angelique Diaz/R8/USEPA/US@EPA

From: Google Alerts <googlealerts-noreply@google.com>
Date: 01/08/2011 07:28AM

Subject: Google Alert - in situ uranium

News 3 new results for in situ uranium

Uranium One opens its mine

Gillette News Record

The Christensen Ranch operation is an in-situ uranium mine, meaning it is not an open-pit mine but rather works
using many wells drilled into the rock. ...

See all stories on this topic »

2 challenge EPA permit for Powertech test in Colo.

Bloomberg

Powertech would use information from the test to apply for a permit to recover uranium through in situ mining.
This week, James Woodward and a group called ...

See all stories on this topic »

Licence approval for US uranium mill

World Nuclear News

At the present time, only one conventional mill is operational in the USA, and most of the country's uranium
production comes from in situ recovery (ISR) ...

See all stories on this topic »

Web 1 new result for in situ uranium

State OKs uranium mill near Naturita - Silobreaker

Uranerz estimates there is 5.5 million pounds of uranium in the in-situ recovery (ISR) site, which is located ...
[Published 15 hours ago by Casper Star ...

www.silobreaker.com/state-oks-uranium-mill-near-naturita-5_...

Tip: Use a plus sign (+) to match a term in your query exactly as is. Learn more.



Remove this alert.
Create another alert.
Manage your alerts.



EPA-2498

Reid Rosnick/DC/USEPA/US To Tom Peake
01/12/2011 06:39 AM cc Loren Setlow
bce

Subject Re: Schedules for 192 and Subpart W

Hi Tom,

I haven't seen Ray Lee in a long time. Has he entered this information into RAPIDS yet?

To: Setlow.Loren@epamail.epa.gov, Reid Rosnick/DC/USEPA/US@EPA, Andrea
Cherepy/DC/USEPA/US@EPA, Valentine Anoma/DC/USEPA/US@EPA, Kenneth
Czyscinski/DC/USEPA/US@EPA

From: Tom Peake/DC/USEPA/US

Date: 01/11/2011 04:59PM

Cc: Daniel Schultheisz/DC/USEPA/US@EPA, Jonathan Edwards/DC/USEPA/US@EPA, Alan
Perrin/DC/USEPA/US@EPA

Subject: Schedules for 192 and Subpart W

FYl,

The attached file has our schedules for 192 and Subpart W that we need to make since they
are going forward in the Tier 1 document and briefings. The Fall of 2012 is problematic
because of the elections. Due to a potential change in administration we should try to get
our regulations to OMB as early in 2012 as we can--September may be too late.

May the force be with us!

Tom Peake

Director

Center for Waste Management and Regulations
US EPA (6608J)

1200 Pennsylvania Ave, NW

Washington, DC 20460

phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005

(See attached file: Tier 1 Deliverable Dates 192 and Subpart W.docx)

[attachment "Tier 1 Deliverable Dates 192 and Subpart W.docx" removed by Reid
Rosnick/DC/USEPA/US]



EPA-2481

Reid Rosnick/DC/USEPA/US To Lindsey Bender
01/12/2011 07:36 AM cc
bcc

Subject Peer Review

Hi Lindsey,

Tom told me that you are planning to have the granite countertop document peer reviewed.
Can you give me an idea of the process that you will be using? Does it involve the SAB?
How will you get the independent reviewers, things like that. The reason I'm asking is that |
have a risk assessment document for the Subpart W rulemaking that | will need to have
peer reviewed. Thanks, | appreciate it very much!

Reid



EPA-1414

Reid Rosnick/DC/USEPA/US To Tom Peake
01/25/2011 06:28 AM cc Andrea Cherepy, Lee Veal, Setlow.Loren
bce

Subject Re: Availability on Feb 9 ~11 am to hear about economic
analysis approach for the uranium work?

I'll be there.

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Tom Peake Hi, Lee is inviting us to meet as a group... 01/24/2011 08:53:03 AM
From: Tom Peake/DC/USEPA/US
To: Reid Rosnick/DC/USEPA/US@EPA, Setlow.Loren@epamail.epa.gov
Cc: Andrea Cherepy/DC/USEPA/US@EPA, Lee Veal/DC/USEPA/US@EPA
Date: 01/24/2011 08:53 AM
Subject: Availability on Feb 9 11 am to hear about economic analysis approach for the uranium work?

Hi,

Lee is inviting us to meet as a group with Val Anoma to hear the plans for the economic analysis. Are you
available after the RPD management meeting on the 9th? The starting time would be around 11. | think
Alan (who, by the way, has an economics background) is interested, too.

Tom Peake

Director

Center for Waste Management and Regulations
US EPA (6608J)

1200 Pennsylvania Ave, NW

Washington, DC 20460

phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005



EPA-5654

Jonathan To Mike Flynn
Edwards/DC/USEPA/US

01/27/2011 10:52 AM

cc Alan Perrin, Tom Peake
bce

Subject Report Out on Gina Briefing

Mike---

We had a good conversation with Gina this morning and as in the past she was very interested in our
activities and asked a lot of questions....I left you a detailed voicemail on all this....biggest action item is an
aggressive reworking of our milestones and schedules on UMTRCA 40CFR192 and also on subpart W.
---Jon



EPA-1978

Reid Rosnick/DC/USEPA/US To Tom Peake
01/31/2011 01:23 PM cc
bcc

Subject W Time Frames

Tom,

As requested, here's what I've been thinking about the Subpart W time frames. | assumed that the
timeframe up to submission of the Options Selection package remains the same, since we have issues
with contracts, etc. | figured that we could shave time off the back end of the schedule by limiting the time
for various activities (e.g., preamble writing, time between FAR and OMB submission, and time from OMB
approval to proposal...

Risk assessment peer review Summer 2011
Economics Analysis Summer 2011
Options Selection Package August 2011
Options Selection October 2011
FAR January 2012
OMB February 2012
Proposal May 2012

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-4157

Daniel To Raymond Lee
Schultheisz/DC/USEPA/US

02/02/2011 12:05 PM

cc
bcc
Subject Revising Timelines for part 192 and subpart W
Ray:
Alan suggested that it would be useful to show the original and revised timelines side by side, so that it
could easily be seen which steps are being accelerated or truncated. | think you did these originally. Do
you plan to be in the office tomorrow? It shouldn't take much time to prepare these (enlighten me if that's

a bad assumption). Thanks.

Dan



EPA-4204

Daniel To Raymond Lee
Schultheisz/DC/USEPA/US

02/02/2011 01:19 PM

cc
bce

Subject Re: Revising Timelines for part 192 and subpart W

Reid and Andrea are working on the intermediate steps for the revised timelines. We'll get together
tomorrow. Thanks.

Raymond Lee Hi Dan, | do plan to be in tomorrow. Y... 02/02/2011 01:14:25 PM
From: Raymond Lee/DC/USEPA/US
To: Daniel Schultheisz/DC/USEPA/US@EPA
Date: 02/02/2011 01:14 PM
Subject: Re: Revising Timelines for part 192 and subpart W
Hi Dan,

| do plan to be in tomorrow. Yes, | did do the original project slides - we just had the timelines as one bar,
but didn't have them split up by milestones/steps. So I'm thinking it will be a brand new file that we're
creating, but hopefully we should have something good to send on by the end of tomorrow.

| know we discussed the timelines at the meeting yesterday...is there a final milestones list for both
actions that you could send to me?

Thanks!

Ray
————— Daniel Schultheisz’DC/USEPA/US wrote: -----

To: Raymond Lee/DC/USEPA/US@EPA

From: Daniel Schultheisz/DC/USEPA/US

Date: 02/02/2011 12:05PM

Subject: Revising Timelines for part 192 and subpart W

Ray:

Alan suggested that it would be useful to show the original and revised timelines side by side, so that it
could easily be seen which steps are being accelerated or truncated. | think you did these originally. Do
you plan to be in the office tomorrow? It shouldn't take much time to prepare these (enlighten me if that's
a bad assumption). Thanks.

Dan



EPA-3550
Emily Atkinson/DC/USEPA/US
02/03/2011 10:30 AM

Meeting

Date 02/09/2011
Time 03:00:00 PM to 04:00:00 PM
Chair Emily Atkinson

Invitees

To

cc
bcc
Subject

Andrea Cherepy, Betsy Forinash, Brian Littleton, Daniel
Schultheisz, Ed Feltcorn, Jonathan Walsh, Kathleen
Economy, Kenneth Czyscinski, Lindsey Bender, Loren
Setlow, Mike Eagle, Rajani Joglekar, Reid Rosnick, Shankar
Ghose, Tom Peake, Valentine Anoma

Overview of Economic Analysis for SubPart W and 40 CFR
192 | Sent on behalf of Val Anoma

Required Andrea Cherepy; Betsy Forinash; Brian Littleton; Daniel Schultheisz; Ed
Feltcorn; Jonathan Walsh; Kathleen Economy; Kenneth Czyscinski; Lindsey
Bender; Loren Setlow; Mike Eagle; Rajani Joglekar; Reid Rosnick; Shankar
Ghose; Tom Peake; Valentine Anoma

Optional
FYI
Location



EPA-2272

Tom Peake/DC/USEPA/US To Raymond Lee
02/09/2011 12:49 PM cc "Loren Setlow", "Andrea Cherepy", "Reid Rosnick"
bcc

Subject Re: New Dates for 192 & Subpart W

Yes, a doozy.
I'll catch up with you later today.
Tom

Raymond Lee

————— Original Message -----
From: Raymond Lee
Sent: 02/09/2011 12:47 PM EST
To: Tom Peake
Subject: New Dates for 192 & Subpart W
Hi Tom,

| was just given the low-down on the situation with these two rules (since | had a conflict yesterday for the
meeting) and wow, it looks like our timeline just shrunk considerably. Based on that, | need to complete
the reg. agenda exercise today for these two entries. And since you were present at the management
meeting and probably have a better idea on general dates (as opposed to Reid and Loren), | thought it'd
be best to get this info from you.

In RAPIDS/SCOUT, these are the dates that need to be updated for both rules:
- Options Selection
- Final Agency Review
- Package to OMB for Review
- Administrator's Signature
- FR publication

| know things are kind of in flux, but just general dates will do at this point, since we just need to have
something in the system.

Thanks!

Ray

Ray Lee | Center for Radiation Information and Outreach (CRIO) | US EFA | Fhone 202.343.9463 | Fax 202.343.2305 | lee.raymondizlepa.



EPA-3521
Tom Peake/DC/USEPA/US To
02/09/2011 03:18 PM
cc
bcc
Subject

Andrea Cherepy, Daniel Schultheisz, Kathleen Economy,
Kenneth Czyscinski, Reid Rosnick, Tony Nesky, Valentine
Anoma

Alan Perrin, Brian Littleton, Jonathan Edwards

Uranium regulation progress/coordination weekly meeting

This standing meeting will be to go over weekly or other milestones, identify issues and needs, ensure coordination
and generally make sure that the 40 CFR 192 and Subpart W remain on schedule.



EPA-2452

Tom Peake/DC/USEPA/US To Setlow.Loren, Andrea Cherepy, Reid Rosnick
02/10/2011 08:49 AM cc
bcc

Subject Let's meet with NRDC as well as NMA

Loren et al,

| know we had talked about having a meeting with Katie Sweeney before you retire, but | would also like
to meet with NRDC's Geoff Fettus as well. | think Reid should be at the meetings, too, since Subpart W
will most likely come up. After we get these meetings set up, we'll need to talk a few minutes to get a
mutual understanding of what we want and what to expect from each of them.

Thanks.

Tom Peake

Director

Center for Waste Management and Regulations
US EPA (6608J)

1200 Pennsylvania Ave, NW

Washington, DC 20460

phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005



EPA-2280

Reid Rosnick/DC/USEPA/US To Beth Miller
02/10/2011 02:20 PM cc
bcc

Subject Re: Fw: Re: Subpart W Webpage

Yeah, | hope its not too much trouble. I'll be teleworking tomorrow, but just let me know and I'll look at
them.

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Beth Miller Are you ok with these changes before I... 02/10/2011 02:13:16 PM
From: Beth Miller/DC/USEPA/US
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 02/10/2011 02:13 PM
Subject: Fw: Re: Subpart W Webpage

Are you ok with these changes before | make them tomorrow?
----- Forwarded by Beth Miller/DC/USEPA/US on 02/10/2011 02:12PM -----

To: Beth Miller/DC/USEPA/US@EPA
From: Jessica Wieder/DC/USEPA/US
Date: 02/10/2011 11:13AM

Subject: Re: Subpart W Webpage

Absolutely fine.

Jessica Wieder

U.S. Environmental Protection Agency
Radiation Protection Division

Center for Radiation Information

(202) 343-9201

Beth Miller---02/10/2011 11:11:18 AM---Yes | will be happy to correct the webpage. |s tomorrow ok |
don't have dreamweaver on my home comp

From: Beth MilleryDC/USEPA/US

To: Jessica Wieder/DC/USEPA/US@EPA
Date:  02/10/2011 11:11 AM

Subject:  Re: Subpart W Webpage



Yes | will be happy to correct the webpage. |Is tomorrow ok | don't have dreamweaver on my home
computer.

To: Beth Miller/DC/USEPA/US@EPA
From: Jessica Wieder/DC/USEPA/US
Date: 02/10/2011 10:50AM

Subject: Subpart W Webpage

Beth - | need your help with the Subpart W Webpage.
http://epa.gov/radiation/neshaps/subpartw/rulemaking-activity.html

First - Reid asked that we remove Loren from the contacts at the bottom of the page.

Second - Under Documents - Both the current actions and the historical documents need to be arranged
chronologically... starting with the earliest documents and leading to the most recent. | would be happy to
review before it is posted.

Can you help with this?
Jessica

Jessica Wieder

U.S. Environmental Protection Agency
Radiation Protection Division

Center for Radiation Information

(202) 343-9201



EPA-2281

Beth Miller/DC/USEPA/US To Reid Rosnick
02/10/2011 02:22 PM cc
bcc

Subject Re: Fw: Re: Subpart W Webpage

ok sounds great.

To: Beth Miller/DC/USEPA/US@EPA

From: Reid Rosnick/DC/USEPA/US

Date: 02/10/2011 02:20PM

Subject: Re: Fw: Re: Subpart W Webpage

Yeah, | hope its not too much trouble. I'll be teleworking tomorrow, but just let me know
and I'll look at them.

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Beth Miller---02/10/2011 02:13:16 PM---Are you ok with these changes before | make
them tomorrow? ----- Forwarded by Beth Miller/DC/USEPA/U

From: Beth Miller/DC/USEPA/US

To: Reid Rosnick/DC/USEPA/US@EPA
Date: 02/10/2011 02:13 PM

Subject: Fw: Re: Subpart W Webpage

Are you ok with these changes before | make them tomorrow?

To: Beth Miller/DC/USEPA/US@EPA
From: Jessica Wieder/DC/USEPA/US
Date: 02/10/2011 11:13AM
Subject: Re: Subpart W Webpage

Absolutely fine.



Jessica Wieder

U.S. Environmental Protection Agency
Radiation Protection Division

Center for Radiation Information
(202) 343-9201

Beth Miller---02/10/2011 11:11:18 AM---Yes | will be happy to correct the webpage. Is
tomorrow ok | don't have dreamweaver on my home comp

From: Beth Miller/DC/USEPA/US

To: Jessica Wieder/DC/USEPA/US@EPA
Date: 02/10/2011 11:11 AM

Subject: Re: Subpart W Webpage

Yes | will be happy to correct the webpage. Is tomorrow ok | don't have dreamweaver on
my home computer.

To: Beth Miller/DC/USEPA/US@EPA
From: Jessica Wieder/DC/USEPA/US
Date: 02/10/2011 10:50AM
Subject: Subpart W Webpage

Beth - | need your help with the Subpart W Webpage.
http://epa.gov/radiation/neshaps/subpartw/rulemaking-activity.html

First - Reid asked that we remove Loren from the contacts at the bottom of the page.

Second - Under Documents - Both the current actions and the historical documents need to
be arranged chronologically... starting with the earliest documents and leading to the most
recent. | would be happy to review before it is posted.

Can you help with this?
Jessica

Jessica Wieder

U.S. Environmental Protection Agency
Radiation Protection Division

Center for Radiation Information
(202) 343-9201



EPA-2119

Reid Rosnick/DC/USEPA/US To Raymond Lee
02/11/2011 09:55 AM cc Jonathan Edwards, "Perrin Alan", Tom Peake, Andrea
Cherepy
bcc

Subject Re: New Dates for 192 & Subpart W

Hi Ray,
No problem. These are tentative, as you noted.

- Options Selection - 6/11
- Final Agency Review - 8/11
- Package to OMB for Review - 9/11
- Administrator's Signature - 12/11
- FR publication - 12/11

————— Raymond Lee/DC/USEPA/US wrote: -----

To: Reid Rosnick/DC/USEPA/US@EPA

From: Raymond Lee/DC/USEPA/US

Date: 02/10/2011 05:50PM

Subject: Re: New Dates for 192 & Subpart W

Hi Reid,

Per my e-mail below, I have been holding off on submitting the details of our reg. agenda
exercise based on all of this new info we've been getting from the AA. 1 just chatted with
Tom and he said you're working from home tomorrow, so if you could just give me some
dates (I understand they're just estimates at this point) for the milestones I've listed below
as soon as you can, that would be great. Just go ahead and send it to me and cc Tom &
Andrea on it, as well as Jon and Alan, so that they can pass it by Mike first before | put it
into the system. I've told my contact over in OPAR that

we would have everything in by COB tomorrow.

Thanks! :)

Ray

Ray Lee | Center for Radiation Information and Outreach (CRIO) | US EFA | Fhone 202.343.9463 | Fax 202.343.2305 | lee.raymondizepa.

Raymond Lee---02/09/2011 12:47:28 PM---Hi Tom, | was just given the low-down on the
situation with these two rules (since | had a conflict

From: Raymond Lee/DC/USEPA/US
To: Tom Peake/DC/USEPA/US@EPA
Date: 02/09/2011 12:47 PM

Subject: New Dates for 192 & Subpart W



Hi Tom,

I was just given the low-down on the situation with these two rules (since | had a conflict
yesterday for the meeting) and wow, it looks like our timeline just shrunk considerably.
Based on that, | need to complete the reg. agenda exercise today for these two entries.
And since you were present at the management meeting and probably have a better idea
on general dates (as opposed to Reid and Loren), | thought it'd be best to get this info from
you.

In RAPIDS/SCOUT, these are the dates that need to be updated for both rules:

- Options Selection

- Final Agency Review

- Package to OMB for Review
- Administrator's Signature

- FR publication

I know things are kind of in flux, but just general dates will do at this point, since we just
need to have something in the system.

Thanks!

Ray

Ray Lee | Center for Radiation Information and Outreach (CRIO) | US EFA | Fhone 202.343.9463 | Fax 202.343.2305 | lee.raymondizlepa,



EPA-2073

Tom Peake/DC/USEPA/US To Reid Rosnick, Raymond Lee
02/11/2011 10:39 AM cc Jonathan Edwards, "Perrin Alan", Andrea Cherepy
bcc

Subject Re: New Dates for 192 & Subpart W

Reid,
Thanks for the dates.

Do these new dates include risk assess peer review or no peer review?
Also, what are your assumptions about the completion of the econ analysis for your dates?

Thx.
Tom

From: Reid Rosnick

Sent: 02/11/2011 09:55 AM EST

To: Raymond Lee

Cc: Jonathan Edwards; "Perrin Alan" <perrin.alan@epa.gov>; Tom Peake; Andrea Cherepy
Subiject: Re: New Dates for 192 & Subpart W

Hi Ray,
No problem. These are tentative, as you noted.

- Options Selection - 6/11

- Final Agency Review - 8/11

- Package to OMB for Review - 9/11
- Administrator's Signature - 12/11

- FR publication - 12/11

————— Raymond Lee/DC/USEPA/US wrote: -----

To: Reid Rosnick/DC/USEPA/US@EPA
From: Raymond Lee/DC/USEPA/US

Date: 02/10/2011 05:50PM

Subject: Re: New Dates for 192 & Subpart W

Hi Reid,

Per my e-mail below, | have been holding off on submitting the details of our reg. agenda exercise based
on all of this new info we've been getting from the AA. | just chatted with Tom and he said you're working
from home tomorrow, so if you could just give me some dates (I understand they're just estimates at this
point) for the milestones I've listed below as soon as you can, that would be great. Just go ahead and
send it to me and cc Tom & Andrea on it, as well as Jon and Alan, so that they can pass it by Mike first
before | put it into the system. I've told my contact over in OPAR that

we would have everything in by COB tomorrow.

Thanks! :)

Ray



Ray Lee | Center for Radiation Information and Outreach (CRIO) | US EFA | Fhone 2023439463 | Fax 202.343.2305 | lee.raymond

Raymond Lee---02/09/2011 12:47:28 PM---Hi Tom, | was just given the low-down on the situation with
these two rules (since | had a conflict

From: Raymond Lee/DC/USEPA/US

To: Tom Peake/DC/USEPA/US@EPA
Date: 02/09/2011 12:47 PM

Subject:  New Dates for 192 & Subpart W

Hi Tom,

| was just given the low-down on the situation with these two rules (since | had a conflict yesterday for the
meeting) and wow, it looks like our timeline just shrunk considerably. Based on that, | need to complete
the reg. agenda exercise today for these two entries. And since you were present at the management
meeting and probably have a better idea on general dates (as opposed to Reid and Loren), | thought it'd
be best to get this info from you.

In RAPIDS/SCOUT, these are the dates that need to be updated for both rules:
- Options Selection
- Final Agency Review
- Package to OMB for Review
- Administrator's Signature
- FR publication

| know things are kind of in flux, but just general dates will do at this point, since we just need to have
something in the system.

Thanks!

Ray

Ray Lee | Center for Radiation Information and Outreach (CRIO) | US EFA | Fhone Z02.343.9463 | Fax 202.343.2305 | lee.raymond



EPA-2289

Beth Miller/DC/USEPA/US To Reid Rosnick
02/11/2011 10:57 AM cc Glenna Shields
bcc

Subject Fw: Subpart W Webpage

| updated the rulemaking-activity.html webpage. If you have any questions please let me know. Thanks
----- Forwarded by Beth Miller/DC/USEPA/US on 02/11/2011 10:56 AM -----

From: Jessica Wieder/DC/USEPA/US
To: Beth Miller/DC/USEPA/US@EPA
Date: 02/10/2011 11:13 AM

Subject: Re: Subpart W Webpage
Absolutely fine.

Jessica Wieder

U.S. Environmental Protection Agency
Radiation Protection Division

Center for Radiation Information

(202) 343-9201

Beth Miller Yes | will be happy to correct the webp... 02/10/2011 11:11:18 AM
From: Beth Miller/DC/USEPA/US
To: Jessica Wieder/DC/USEPA/US@EPA
Date: 02/10/2011 11:11 AM
Subject: Re: Subpart W Webpage

Yes | will be happy to correct the webpage. Is tomorrow ok | don't have dreamweaver on my home
computer.

----- Jessica Wieder/DC/USEPA/US wrote: -----

To: Beth Miller/DC/USEPA/US@EPA
From: Jessica Wieder/DC/USEPA/US
Date: 02/10/2011 10:50AM

Subject: Subpart W Webpage

Beth - | need your help with the Subpart W Webpage.
http://epa.gov/radiation/neshaps/subpartw/rulemaking-activity.html

First - Reid asked that we remove Loren from the contacts at the bottom of the page.

Second - Under Documents - Both the current actions and the historical documents need to be arranged
chronologically... starting with the earliest documents and leading to the most recent. | would be happy to
review before it is posted.

Can you help with this?

Jessica

Jessica Wieder



U.S. Environmental Protection Agency
Radiation Protection Division

Center for Radiation Information

(202) 343-9201



EPA-1774
Reid Rosnick/DC/USEPA/US To Tom Peake

02/11/2011 02:16 PM cc rosnick.reid, Lee.Raymond, Alan Perrin, Jonathan Edwards,
Daniel Schultheisz, Kenneth Czyscinski, Andrea Cherepy
bce

Subject Re: Please look over this Subpart W schedule and let me
know how/if it should be changed

It looks fine to me. You should capitalize the "O" in EO.

To: rosnick.reid@epa.gov

From: Tom Peake/DC/USEPA/US

Date: 02/11/2011 01:36PM

Cc: Lee.Raymond@epamail.epa.gov, Alan Perrin/DC/USEPA/US@EPA, Jonathan
Edwards/DC/USEPA/US@EPA, Daniel Schultheisz/DC/USEPA/US@EPA, Kenneth
Czyscinski/DC/USEPA/US@EPA, Andrea Cherepy/DC/USEPA/US@EPA

Subject: Please look over this Subpart W schedule and let me know how/if it should be
changed

Reid,

I took the dates you sent and put them in a format like we have for part 192. Please look it
over and make any changes and get it back soon today. Jon and Alan meet with Mike later
this afternoon and they plan to give him the two schedules. As an FYI | have included the
192 schedule we came up with yesterday afternoon.

Thanks.

Tom Peake

Director

Center for Waste Management and Regulations
US EPA (6608J)

1200 Pennsylvania Ave, NW

Washington, DC 20460

phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005

(See attached file: 40 CFR Part 192 Deliverable Dates.docx) (See attached file: Subpart W
Deliverable Dates.docx)

[attachment "40 CFR Part 192 Deliverable Dates.docx" removed by Reid
Rosnick/DC/USEPA/US]
[attachment "Subpart W Deliverable Dates.docx"” removed by Reid Rosnick/DC/USEPA/US]



EPA-1217

Tom Peake/DC/USEPA/US To
02/11/2011 02:25 PM cc
bcc

Subject

Reid,

Reid Rosnick

Alan Perrin, Andrea Cherepy, Daniel Schultheisz, Jonathan
Edwards, Kenneth Czyscinski, Lee.Raymond, rosnick.reid

Re: Please look over this Subpart W schedule and let me
know how/if it should be changed--Reconciling econ analysis
schedule with options selection

| saw that the peer review for the economic analysis (July) is after your options selection date (June). Is
the economic analysis peer review not pertinent to your schedule?

Tom Peake

Director

Center for Waste Management and Regulations
US EPA (6608J)

1200 Pennsylvania Ave, NW

Washington, DC 20460

phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005



EPA-1012

"Zach Rogers" To Reid Rosnick
<z.rogers@energyfuels.com> cc
02/15/2011 12:59 PM

bce

Subject Subpart W Conference Call information

Reid,
| was unable to participate in the Jan 5, 2011 conference call and was looking for minutes for that
meeting but | don’t see them posted to the Subpart W website. Do you know when they will be posted?

Also, when is the next conference call scheduled?
ENERGY FUELS RESOURCES CORPORATION

Zach Rogers, P.E. | Environmental Engineer

Direct: 303.974.2151 | Fax: 303.974.2141 | Cell: 303.916.8541
zrogers@energyfuels.com

44 Union Boulevard, Suite 600

Lakewood, Colorado 80228

Information from ESET NOD32 Antivirus, version of virus signature database 5877
(20110215)

The message was checked by ESET NOD32 Antivirus.

http://www.eset.com




EPA-2132

Reid Rosnick/DC/USEPA/US To "Zach Rogers"
02/15/2011 01:08 PM cc
bce

Subject Re: Subpart W Conference Call information

Zach,

| hope to have the minutes posted by the end of the week. The next conference call will be April 7, 2011 at
11 AM EST.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

"Zach Rogers" Reid, | was unable to participate in the... 02/15/2011 12:59:17 PM
From: "Zach Rogers" <z.rogers@energyfuels.com>
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 02/15/2011 12:59 PM
Subject: Subpart W Conference Call information
Reid,

| was unable to participate in the Jan 5, 2011 conference call and was looking for minutes for that
meeting but | don’t see them posted to the Subpart W website. Do you know when they will be posted?

Also, when is the next conference call scheduled?
ENERGY FUELS RESOURCES CORPORATION

Zach Rogers, P.E. | Environmental Engineer

Direct: 303.974.2151 | Fax: 303.974.2141 | Cell: 303.916.8541
zrogers@energyfuels.com

44 Union Boulevard, Suite 600

Lakewood, Colorado 80228

Information from ESET NOD32 Antivirus, version of virus signature database 5877
(20110215)

The message was checked by ESET NOD32 Antivirus.

http://www.eset.com







EPA-2723

"Zach Rogers" To Reid Rosnick
<z.rogers@energyfuels.com> cc
02/15/2011 01:20 PM

bce

Subject RE: Subpart W Conference Call information

Thanks Reid. I'll keep an eye out for those minutes.

ENERGY FUELS RESOURCES CORPORATION

Zach Rogers, P.E. | Environmental Engineer

Direct: 303.974.2151 | Fax: 303.974.2141 | Cell: 303.916.8541
zrogers@energyfuels.com

44 Union Boulevard, Suite 600

Lakewood, Colorado 80228

From: Rosnick.Reid@epamail.epa.gov [mailto:Rosnick.Reid@epamail.epa.gov]
Sent: Tuesday, February 15, 2011 11:09 AM

To: Zach Rogers

Subject: Re: Subpart W Conference Call information

Zach,

| hope to have the minutes posted by the end of the week. The next conference call will be April 7, 2011
at 11 AM EST.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

From: "Zach Rogers" <z.rogers@energyfuels.com>
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 02/15/2011 12:59 PM

Subject: Subpart W Conference Call information

Reid,
| was unable to participate in the Jan 5, 2011 conference call and was looking for minutes for that meeting but |
don’t see them posted to the Subpart W website. Do you know when they will be posted? Also, when is the next



conference call scheduled?

ENERGY FUELS RESOURCES CORPORATION

Zach Rogers, P.E. | Environmental Engineer

Direct: 303.974.2151 | Fax: 303.974.2141 | Cell: 303.916.8541
zrogers@energyfuels.com

44 Union Boulevard, Suite 600

Lakewood, Colorado 80228

Information from ESET NOD32 Antivirus, version of virus signature database 5877
(20110215)

The message was checked by ESET NOD32 Antivirus.

http://www.eset.com

Information from ESET NOD32 Antivirus, version of virus signature database 5877
(20110215)

The message was checked by ESET NOD32 Antivirus.

http://www.eset.com

Information from ESET NOD32 Antivirus, version of virus signature database 5877
(20110215)

The message was checked by ESET NOD32 Antivirus.

http://www.eset.com




EPA-1527

Reid Rosnick/DC/USEPA/US To Beth Miller
02/15/2011 01:28 PM cc
bcc

Subject Subpart W Website

Hi Beth,

Will you be in the office tomorrow or Thursday? | have a couple of things that need to be inserted into the
Subpart W public website.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-1060

"Paulson, Oscar (CCC)" To "Steve Marschke"
<Oscar.Paulson@riotinto.com
>
02/16/2011 11:27 PM bee

Subject RE: Sweetwater Data

cc Reid Rosnick, "Rose Gogliotti", Brian Littleton, "Abe Zeitoun'

Dear Mr. Marschke:

The required environmental data to perform a radon risk assessment for the Sweetwater Uranium Project
is either already in the possession of the Environmental Protection Agency (EPA) or publically available.
The following applies to the required data:

Radon flux testing data for the Sweetwater Uranium Project tailings impoundment for calendar
years 1990 to 2010 has been submitted to the Agency as required by 40 CFR Part 61 Subpart W.
and is already available to Agency staff.

Meteorological data in the Revised Environmental Report dated August 1994, represents a good
long term summary of site’s meteorological conditions and as such is representative and suitable
for use. This document is available on the Nuclear Regulatory Commission’s (NRC’s) web site at
the link below:

http://pbadupws.nrc.gov/docs/ML0810/ML081010327.pdf

The meteorological data provided in this document including, | believe, joint frequency
distributions, is site specific data.

Upwind and downwind radon activity data for ambient air collected using Landauer, Inc.’s
TrakEtch devices has been submitted semiannually to the Nuclear Regulatory Commission
(NRC) as part of the facility’s semiannual 40.65 Reports and is publically available in the
Commission’s online ADAMS system.

In addition, | believe that upwind and downwind radon activity data for ambient air was
summarized in a submittal to the Commission in either the first half of 1998 or 1999 so that the
submittal plus any 40.65 Reports submitted from its date forward, provide a complete set of
upwind and downwind radon activity data for the site. In any event, upwind and downwind radon
activity data is submitted semiannually in the required 40.65 Reports and is available in the
ADAMS system. | can check on the 1998 summary report when | return to the office and probably
provide a link to it on the Nuclear Regulatory Commission’s (NRC'’s) web site.

| am traveling this week and will return to the site on Tuesday, February 21, 2011. | would like to work
with you upon my return to ensure that the risk assessment completed for the Sweetwater Uranium
Project is based upon actual site conditions and measurements. Should you have any questions please
call me at that time.

Oscar Paulson

Facility Supervisor

Kennecott Uranium Company
Sweetwater Uranium Project
P.O. Box 1500

42 Miles Northwest of Rawlins
Rawlins, Wyoming 82301-1500

Telephone: (307)-324-4924
Fax: (307)-324-4925
Cellular: (307)-320-8758



E-mail: oscar.paulson@riotinto.com

From: Steve Marschke [mailto:smarschke@scainc.com]

Sent: Monday, February 14, 2011 3:46 PM

To: Paulson, Oscar (CCC)

Cc: Rosnick.Reid@epamail.epa.gov; Rose Gogliotti; Brian Littleton; Abe Zeitoun
Subject: Sweetwater Data

Dear Mr Paulson,

I'm working with Reid Rosnick and Brian Littleton of the EPA on the radon risk
assessment from uranium recovery facilities. As you know, we performed the draft
assessment for the Sweetwater site using CAP88, meteorological data that was
obtained from the CAP88 library for Rock Spring WY, and radon release estimates
based on data from the 1994 Revised Environmental and from the 2004 license renewal
request.

Reid asked me to contact you to see if you wanted to provide us with any updated
meteorological, radon release, or other data that we could use as we finalize the risk
assessment.

Thanks for your help,
Steve



EPA-1605

Reid Rosnick/DC/USEPA/US To Loren Setlow
02/21/2011 07:05 AM cc
bcc

Subject Re: Invitation: Meeting with NRDC and other Environmental
NGOs (Feb 23 10:00 AM EST in Natural Resources Defense
Council <br>1200 New York Avenue, N.W. #400 <br>)

Hi Loren,

Tom and | have a conflict at 10, a meeting with DOE and Region 2. Any chance we can

move it to the afternoon?

Calendar Entry

Meeting Invitation Loren Setlow has invited you to a meeting

Subject
Meeting with NRDC and other Environmental NGOs
When

Begins: 02/23/2011 10:00 AM

Ends: 02/23/2011 11:00 AM
Where

Location Natural Resources Defense Council

1200 New York Avenue, N.W. #400

Chair
Loren Setlow/DC/USEPA/US

Invitees

To (required): Andrea Cherepy/DC/USEPA/US@EPA,
Daniel Schultheisz/DC/USEPA/US@EPA, Reid
Rosnick/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA
cc (optional):

Description / Agenda

To meet with Geoff Fettus of NRDC regarding our ong
work. NRDC may be inviting additional participants thz
environmental NGOs as a phone conference. Sorry abo
with the Division meeting--if this is a problem, we may
a little later in the morning.




EPA-991

"VonTill, Bill" To Loren Setlow, Tom Peake, Reid Rosnick
<Bill.VonTill@nrc.gov>

02/23/2011 03:58 PM

cc "Cohen, Stephen”, "Comfort, Gary"
bce

Subject RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks Loren

This is probably for Reid, but can we get a copy of the NMA letter to EPA
relative to their argument that heap leach cells shouldn™t be included in
Subpart W?

Thanks

————— Original Message-----

From: Setlow.Loren@epamail.epa.gov [mailto:Setlow.Loren@epamail.epa.gov]

Sent: Tuesday, February 22, 2011 3:46 PM

To: Perrin_Alan@epamail._epa.gov; Cherepy.Andrea@epamail .epa.gov;
Littleton.Brian@epamail.epa.gov; Schultheisz.Daniel@epamail.epa.gov;
Edwards.Jonathan@epamail .epa.gov; Rosnick.Reid@epamail.epa.gov;
Stahle.Susan@epamail .epa.gov; Peake.Tom@epamail._epa.gov; Comfort, Gary; Danna,
James; Piccone, Josephine; Striz, Elise; Mattsen, Catherine; VonTill, Bill;
Ginsberg.Marilyn@epamail.epa.gov

Subject: EPA-NRC 2/22/11 Meeting Attendees

All,
Attached is a PDF copy of the meeting attendee list for our discussions held
today with phone numbers and e-mail addresses.

Thanks for coming,
Loren Setlow

(See attached file: epa-nrc mtg attendees.2 22 2011.pdf)



EPA-3536
Tom Peake/DC/USEPA/US To
02/23/2011 04:06 PM
cc
bcc
Subject

Andrea Cherepy, Daniel Schultheisz, Kathleen Economy,
Kenneth Czyscinski, Reid Rosnick, Tony Nesky, Valentine
Anoma

Alan Perrin, Brian Littleton, Jonathan Edwards

Information Update - Room has changed: Uranium regulation
progress/coordination weekly meeting

This standing meeting will be to go over weekly or other milestones, identify issues and needs, ensure coordination
and generally make sure that the 40 CFR 192 and Subpart W remain on schedule.



EPA-992

"VonTill, Bill" To Loren Setlow
<Bill.VonTill@nrc.gov>
@nre.g cc "Comfort, Gary", Reid Rosnick, "Cohen, Stephen", Tom
02/23/2011 04:07 PM Peake
bcc

Subject RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks, and again, congrats on your retirement and enjoy it!

Cheers

————— Original Message-----

From: Setlow.Loren@epamail._epa.gov [mailto:Setlow.Loren@epamail.epa.gov]
Sent: Wednesday, February 23, 2011 4:06 PM

To: VonTill, Bill

Cc: Comfort, Gary; Rosnick.Reid@epamail.epa.gov; Cohen, Stephen;
Peake.Tom@epamail .epa.gov

Subject: RE: EPA-NRC 2/22/11 Meeting Attendees

Bill,
Reid i1s still out sick, but 1"m sure that either Tom or Reid should be
able to get that to you in the next few days.

--Loren

From: "VonTill, Bill" <Bill_VonTill@nrc.gov>

To: Loren Setlow/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA,
Reid Rosnick/DC/USEPA/US@EPA

Cc: ""Cohen, Stephen' <Stephen.Cohen@nrc.gov>, "Comfort, Gary"
<Gary.Comfort@nrc.gov>

Date: 02/23/2011 03:58 PM

Subject: RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks Loren

This is probably for Reid, but can we get a copy of the NMA letter to
EPA relative to their argument that heap leach cells shouldn™t be
included in Subpart W?

Thanks

————— Original Message-----
From: Setlow.Loren@epamail.epa.gov [mailto:Setlow.Loren@epamail.epa.gov]

Sent: Tuesday, February 22, 2011 3:46 PM

To: Perrin.Alan@epamail.epa.gov; Cherepy.Andrea@epamail.epa.gov;
Littleton.Brian@epamail.epa.gov; Schultheisz.Daniel@epamail.epa.gov;
Edwards.Jonathan@epamail .epa.gov; Rosnick.Reid@epamail.epa.gov;
Stahle.Susan@epamail .epa.gov; Peake.Tom@epamail._epa.gov; Comfort, Gary;
Danna, James; Piccone, Josephine; Striz, Elise; Mattsen, Catherine;
VonTill, Bill; Ginsberg.Marilyn@epamail.epa.gov



Subject: EPA-NRC 2/22/11 Meeting Attendees

All,

Attached is a PDF copy of the meeting attendee list for our discussions
held today with phone numbers and e-mail addresses.

Thanks for coming,
Loren Setlow

(See attached file: epa-nrc mtg attendees.2 22 2011.pdf)



EPA-3568
Reid Rosnick/DC/USEPA/US To "VonTill, Bill"

02/24/2011 07:45 AM cc "Comfort, Gary", Loren Setlow, "Cohen, Stephen", Tom
Peake, Andrea Cherepy
bce

Subject RE: EPA-NRC 2/22/11 Meeting Attendees

Hi Bill,
Sorry | couldn't attend the meeting, I've been fighting the flu.

In answer to your question, there is no NMA letter to EPA arguing that heap leach cells are not subject to
NESHAP Subpart W. As you know, there was a presentation (by Chris Pugsley | believe) at the Uranium
Recovery Workshop in Denver regarding this issue. Also, | had a conversation with Katie Sweeney and
Tony Thompson in which they verbally told me of their argument (the ore in the pile does not become
byproduct material or tailings until after the final leaching takes place, after which the pile is closed), but
nothing was written or sent to us. Perhaps the confusion is from a "preamble" that was written in several
responses to our enforcement requests back in 2009. In that preamble, an argument was made for why
evaporation ponds should not be regulated under Subpart W, but there was no mention of heap leach.
Here is a link to the preamble that was included in the response from Cotter:

http://www.epa.gov/radiation/docs/neshaps/subpart-w/2009-05-28cottersresponsetoepasrequestforinform
ation.pdf

The first 10 pages or so contain the argument. | hope this helps, please let me know if you have any other
questions or comments. Thanks

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

"VonTill, Bill" Thanks Loren This is probably for Reid,... 02/23/2011 03:58:44 PM
From: "VonTill, Bill" <Bill.VonTill@nrc.gov>
To: Loren Setlow/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA, Reid
Rosnick/DC/USEPA/US@EPA
Cc: "Cohen, Stephen" <Stephen.Cohen@nrc.gov>, "Comfort, Gary" <Gary.Comfort@nrc.gov>
Date: 02/23/2011 03:58 PM
Subject: RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks Loren

This is probably for Reid, but can we get a copy of the NMA letter to EPA
relative to their argument that heap leach cells shouldn™t be included in
Subpart W?

Thanks



----- Original Message-----

From: Setlow.Loren@epamail.epa.gov [mailto:Setlow.Loren@epamail.epa.gov]

Sent: Tuesday, February 22, 2011 3:46 PM

To: Perrin.Alan@epamail.epa.gov; Cherepy.Andrea@epamail.epa.gov;
Littleton.Brian@epamail.epa.gov; Schultheisz.Daniel@epamail._epa.gov;
Edwards.Jonathan@epamail .epa.gov; Rosnick.Reid@epamail.epa.gov;
Stahle.Susan@epamail .epa.gov; Peake.Tom@epamail.epa.gov; Comfort, Gary; Danna,
James; Piccone, Josephine; Striz, Elise; Mattsen, Catherine; VonTill, Bill;
Ginsberg_-Marilyn@epamail._.epa.gov

Subject: EPA-NRC 2/22/11 Meeting Attendees

All,
Attached is a PDF copy of the meeting attendee list for our discussions held
today with phone numbers and e-mail addresses.

Thanks for coming,
Loren Setlow

(See attached file: epa-nrc mtg attendees.2 22 2011.pdf)



EPA-993
Reid Rosnick/DC/USEPA/US To "VonTill, Bill"

02/24/2011 07:45 AM cc "Comfort, Gary", Loren Setlow, "Cohen, Stephen", Tom
Peake, Andrea Cherepy
bce

Subject RE: EPA-NRC 2/22/11 Meeting Attendees

Hi Bill,
Sorry | couldn't attend the meeting, I've been fighting the flu.

In answer to your question, there is no NMA letter to EPA arguing that heap leach cells are not subject to
NESHAP Subpart W. As you know, there was a presentation (by Chris Pugsley | believe) at the Uranium
Recovery Workshop in Denver regarding this issue. Also, | had a conversation with Katie Sweeney and
Tony Thompson in which they verbally told me of their argument (the ore in the pile does not become
byproduct material or tailings until after the final leaching takes place, after which the pile is closed), but
nothing was written or sent to us. Perhaps the confusion is from a "preamble" that was written in several
responses to our enforcement requests back in 2009. In that preamble, an argument was made for why
evaporation ponds should not be regulated under Subpart W, but there was no mention of heap leach.
Here is a link to the preamble that was included in the response from Cotter:

http://www.epa.gov/radiation/docs/neshaps/subpart-w/2009-05-28cottersresponsetoepasrequestforinform
ation.pdf

The first 10 pages or so contain the argument. | hope this helps, please let me know if you have any other
questions or comments. Thanks

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

"VonTill, Bill" Thanks Loren This is probably for Reid,... 02/23/2011 03:58:44 PM
From: "VonTill, Bill" <Bill.VonTill@nrc.gov>
To: Loren Setlow/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA, Reid
Rosnick/DC/USEPA/US@EPA
Cc: "Cohen, Stephen" <Stephen.Cohen@nrc.gov>, "Comfort, Gary" <Gary.Comfort@nrc.gov>
Date: 02/23/2011 03:58 PM
Subject: RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks Loren

This is probably for Reid, but can we get a copy of the NMA letter to EPA
relative to their argument that heap leach cells shouldn™t be included in
Subpart W?

Thanks



----- Original Message-----

From: Setlow.Loren@epamail.epa.gov [mailto:Setlow.Loren@epamail.epa.gov]

Sent: Tuesday, February 22, 2011 3:46 PM

To: Perrin.Alan@epamail.epa.gov; Cherepy.Andrea@epamail.epa.gov;
Littleton.Brian@epamail.epa.gov; Schultheisz.Daniel@epamail._epa.gov;
Edwards.Jonathan@epamail .epa.gov; Rosnick.Reid@epamail.epa.gov;
Stahle.Susan@epamail .epa.gov; Peake.Tom@epamail.epa.gov; Comfort, Gary; Danna,
James; Piccone, Josephine; Striz, Elise; Mattsen, Catherine; VonTill, Bill;
Ginsberg_-Marilyn@epamail._.epa.gov

Subject: EPA-NRC 2/22/11 Meeting Attendees

All,
Attached is a PDF copy of the meeting attendee list for our discussions held
today with phone numbers and e-mail addresses.

Thanks for coming,
Loren Setlow

(See attached file: epa-nrc mtg attendees.2 22 2011.pdf)



EPA-994

"VonTill, Bill" To Reid Rosnick

<Bill.VonTill@nrc.gov>
@nre.g cc "Comfort, Gary", Loren Setlow, "Cohen, Stephen”, Tom

bcc

Subject RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks Reid
Hope you are feeling better.

From: Rosnick.Reid@epamail.epa.gov [mailto:Rosnick.Reid@epamail.epa.gov]

Sent: Thursday, February 24, 2011 7:46 AM

To: VonTill, Bill

Cc: Comfort, Gary; Setlow.Loren@epamail.epa.gov; Cohen, Stephen; Peake.Tom@epamail.epa.gov;
Cherepy.Andrea@epamail.epa.gov

Subject: RE: EPA-NRC 2/22/11 Meeting Attendees

Hi Bill,
Sorry | couldn't attend the meeting, I've been fighting the flu.

In answer to your question, there is no NMA letter to EPA arguing that heap leach cells are not subject to
NESHAP Subpart W. As you know, there was a presentation (by Chris Pugsley | believe) at the Uranium
Recovery Workshop in Denver regarding this issue. Also, | had a conversation with Katie Sweeney and
Tony Thompson in which they verbally told me of their argument (the ore in the pile does not become
byproduct material or tailings until after the final leaching takes place, after which the pile is closed), but
nothing was written or sent to us. Perhaps the confusion is from a "preamble” that was written in several
responses to our enforcement requests back in 2009. In that preamble, an argument was made for why
evaporation ponds should not be regulated under Subpart W, but there was no mention of heap leach.

Here is a link to the preamble that was included in the response from Cotter:

http://www.epa.gov/radiation/docs/neshaps/subpart-w/2009-05-28cottersresponsetoepasrequestforinform
ation.pdf

The first 10 pages or so contain the argument. | hope this helps, please let me know if you have any other
guestions or comments. Thanks

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



From: "VonTill, Bill* <Bill.VonTill@nrc.gov>
To: Loren Setlow/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA, Reid Rosnick/DC/USEPA/US@EPA

Cc: "Cohen, Stephen" <Stephen.Cohen@nrc.gov>, "Comfort, Gary" <Gary.Comfort@nrc.gov>
Date: 02/23/2011 03:58 PM
Subject: RE: EPA-NRC 2/22/11 Meeting Attendees

Thanks Loren

This is probably for Reid, but can we get a copy of the NMA letter to EPA
relative to their argument that heap leach cells shouldn®t be included in
Subpart W?

Thanks

————— Original Message-----

From: Setlow.Loren@epamail._epa.gov [mailto:Setlow.Loren@epamail.epa.gov]

Sent: Tuesday, February 22, 2011 3:46 PM

To: Perrin_.Alan@epamail._epa.gov; Cherepy.Andrea@epamail .epa.gov;
Littleton.Brian@epamail.epa.gov; Schultheisz.Daniel@epamail.epa.gov;
Edwards.Jonathan@epamail .epa.gov; Rosnick.Reid@epamail.epa.gov;
Stahle.Susan@epamail .epa.gov; Peake.Tom@epamail._epa.gov; Comfort, Gary; Danna,
James; Piccone, Josephine; Striz, Elise; Mattsen, Catherine; VonTill, Bill;
Ginsberg.Marilyn@epamail.epa.gov

Subject: EPA-NRC 2/22/11 Meeting Attendees

All,
Attached is a PDF copy of the meeting attendee list for our discussions held
today with phone numbers and e-mail addresses.

Thanks for coming,
Loren Setlow

(See attached file: epa-nrc mtg attendees.2 22 2011.pdf)



EPA-2116

Reid Rosnick/DC/USEPA/US To Andrea Cherepy
02/24/2011 01:26 PM cc
bcc

Subject Subpart W Website

http://www.epa.gov/radiation/neshaps/subpartw/rulemaking-activity.html

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-1428

Tom Peake/DC/USEPA/US To Valentine Anoma
02/28/2011 01:51 PM cc Andrea Cherepy, Valerie Daigler, Reid Rosnick, Setlow.Loren
bce

Subject Need to modify the economic work assignment

Val,

| reviewed the economic work assignment and think that, given the accelerated schedules of both rules,
we need to make sure the economic work assignment covers both Subpart W and 192. Thus you should
have one task that addresses Subpart W and one that addresses 192. Also, | think we need to have
some specific economic analysis identified for ISLs in the 192 portion of the work. Please work with

Andrea (x9317) to come up with some specific issues. Loren has provided some information in recent
emails that can be used.

Thanks.

Tom Peake

Director

Center for Waste Management and Regulations
US EPA (6608J)

1200 Pennsylvania Ave, NW

Washington, DC 20460

phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005



EPA-1929

Reid Rosnick/DC/USEPA/US To Mike Boyd
03/04/2011 09:14 AM cc
bcc

Subject See Below

Is there anything you need from me regarding Subpart W? Let me know.

NRC Regulatory Information Conference — On March 8, Mike Boyd will give a presentation
titled "U.S. EPA's Radiation Protection Program -- A 2011 Update™ at the U.S. Nuclear
Regulatory Commission's annual Regulatory Information Conference in Rockville, MD. His
presentation will provide information on EPA's plans for updating Federal Guidance Technical
Reports 11, 12, and 13 (standard methods for radionuclide dose and risk assessments). In
addition, plans for updating 40 CFR part 192 (uranium mill tailings rule), 40 CFR 61, Subpart W
(radon emissions standards for uranium mill tailings), and considerations for a possible update to
the fuel cycle regulations at 40 CFR 190 will be discussed.

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-1031

Brian Littleton/DC/USEPA/US To "Steve Marschke"
03/08/2011 10:37 AM CC "Abe Zeitoun", Reid Rosnick, "Rose Gogliotti"
bce

Subject Re: Fw: Canon City Met Data

Steve,

We prefer to have the report as complete as possible before finalizing it. That being said, at this time |
would wait for the Canon City data to be incorporated into the report. If there becomes a time that we
realize that the data will not be available to incorporate into our report, or will not be available in a timely
fashion to meet the March 26, 2011 contract deadline, then please be prepared to finalize immediately.

But for right now, we can hold off for at least a week.

Regarding a conference call, | would want to wait until Reid Rosnick is available, and he is out sick until
3/15. So sometime after that would be good.

Brian

*hkkkkkkkkkkkkkhkkhkkkhkhkkkhkkhkkhkkhkhkhkkkhkkhkkhkkhkkhkhkkkkhkkhkkhkkhkkkkkhkkhkkkkkkkk

Brian Littleton

EPA, Office of Air and Radiation/Radiation Protection Division
1200 Pennsylvania Avenue, NW - Mailcode 6608J
Washington D.C. 20460

(202) 343-9216

"Steve Marschke" Hi Brian and Ried, We've been worki... 03/07/2011 10:52:46 AM
From: "Steve Marschke" <smarschke@scainc.com>
To: Reid Rosnick/DC/USEPA/US@EPA, Brian Littleton/DC/USEPA/US@EPA
Cc: "Rose Gogliotti" <rgogliotti@scainc.com>, "Abe Zeitoun" <azeitoun@scainc.com>
Date: 03/07/2011 10:52 AM
Subject: Fw: Canon City Met Data

Hi Brian and Ried,

We've been working on addressing the comments received on the draft Risk
Assessment report (WA 1-04, Task 4). We also revised the Sweetwater CAP88 run to
include new meteorological data provided by Oscar Paulson. As you can see from the
email below from Jim Cain, we have not received the Canon City met data.

I've been waiting until we get that data, re-run CAP88, and revise the report, before
sending the revised report back to you.

We were scheduled to have a conference call February 25th, but cancelled because we
hadn't sent you the revised report. Please let me know if you want to see the report as
it now stands, or wait until we get the Canon City met data and finish all the revisions.
Also, when would you like to have a conference call -- now or after we complete the
Canon City update?



Thanks,
Steve

----- Original Message -----

From: Jim Cain

To: Steve Marschke

Sent: Monday, February 28, 2011 2:14 PM
Subject: RE: Canon City Met Data

Steve

| was out ill part of last week but have not yet gotten clearance to send info.

| will let you know as soon as | hear.

Environmental Coordinator/Radiation Safety Officer
Canon City Milling Facility

PO Box 1750

Canon City CO 81215-1750

719 275 7413 ext 212

719 275 1669 (fax)

303 669 9812 (mobile)

From: Steve Marschke [mailto:smarschke@scainc.com]

Sent: Wednesday, February 23, 2011 9:42 AM

To: Jim Cain

Cc: Rosnick.Reid@epamail.epa.gov; Rose Gogliotti; Brian Littleton; Abe Zeitoun
Subject: Fw: Canon City Met Data

Dear Mr Cain,
It was good talking with you this morning.

As | mentioned, we're working on the radon risk assessment from uranium facilities for
EPA. We've modeled each facility using the best data we could find in the open
literature. | found reference to the Canon City met tower in the open literature (e.g., the
recently published ATSDR report), but was unable to locate any data collected by that
tower. If you could provide me with joint frequency data for a representative period
(ATSDR used 2008 data, which would be fine), we would use that data in our
assessment, instead of data for Colorado Springs from the CAP88 library.

Also, we're basing our radon releases on the 1999 through 2009 reported fluxes from



the Primary and Secondary Impoundments, and have assumed that other sources
would be small. If you have better information on the site's annual radon release, we'd
be happy to receive it and use it in our assessment.

Thanks for your help,
Steve

————— Original Message -----

From: Steve Marschke

To: jim.cain@cottercc.com

Cc: Rosnick.Reid@epamail.epa.gov ; Brian Littleton ; Abe Zeitoun
Sent: Monday, February 14, 2011 5:19 PM

Subject: Canon City Met Data

Dear Mr Cain,

I'm working with Reid Rosnick and Brian Littleton of the EPA on the radon risk
assessment from uranium recovery facilities. As you know, we performed the draft
assessment using CAP88, meteorological data that was obtained from the CAP88
library for Colorado Springs, and radon release estimates based on the radon fluxes
reported in the semi-annual effluent reports that are submitted to the Colorado Dept of
Public Health and Environment.

From talking with Reid, | understand that you have offered to supply us with
meteorological data from the onsite tower. | would greatly appreciate that data, either
as joint frequency tables, or in CAP88's STAR format. Likewise, please feel free to
forward any additional data that you might have that would enhance the risk
assessment, e.g., the annual radon release estimates.

Thanks for your help,
Steve



EPA-2469

Brian Littleton/DC/USEPA/US To "Steve Marschke"
03/08/2011 03:40 PM cc "Abe Zeitoun", Reid Rosnick, "Rose Gogliotti"
bcc

Subject Re: Fw: Canon City Met Data

I'm good with that. We made an attempt.
Brian

khkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkhkkhkhkkkkkkk

Brian Littleton

EPA, Office of Air and Radiation/Radiation Protection Division
1200 Pennsylvania Avenue, NW - Mailcode 6608J
Washington D.C. 20460

(202) 343-9216

"Steve Marschke" Hi Brian and Reid, As Jim Cain's em... 03/08/2011 02:52:39 PM
From: "Steve Marschke" <smarschke@scainc.com>
To: Reid Rosnick/DC/USEPA/US@EPA, Brian Littleton/DC/USEPA/US@EPA
Cc: "Rose Gogliotti" <rgogliotti@scainc.com>, "Abe Zeitoun" <azeitoun@scainc.com>
Date: 03/08/2011 02:52 PM
Subject: Fw: Canon City Met Data

Hi Brian and Reid,

As Jim Cain's email below indicates, we will NOT be getting any additional data from
Cotter for the Canon City site. So SC&A will proceed to address the comments that
we've received and finalize the WA 1-04, Task 4 Risk Assessment report.

Steve

----- Original Message -----

From: Jim Cain

To: Steve Marschke

Sent: Tuesday, March 08, 2011 2:34 PM
Subject: RE: Canon City Met Data

Steve

| am unable to provide this information to you at this time. As you stated, ATSDR was provided the 2008
JFD by our contractor and perhaps you can recover it from them. As far as the other sources of radon
from the site, that was modeled in the MILDOS runs for all years. We currently still have ore on two ore
pads and other surfaces are modeled based on the radium concentration of the soils.



Environmental Coordinator/Radiation Safety Officer
Canon City Milling Facility

PO Box 1750

Canon City CO 81215-1750

719 275 7413 ext 212

719 275 1669 (fax)

303 669 9812 (mobile)

From: Steve Marschke [mailto:smarschke@scainc.com]

Sent: Wednesday, February 23, 2011 9:42 AM

To: Jim Cain

Cc: Rosnick.Reid@epamail.epa.gov; Rose Gogliotti; Brian Littleton; Abe Zeitoun
Subject: Fw: Canon City Met Data

Dear Mr Cain,
It was good talking with you this morning.

As | mentioned, we're working on the radon risk assessment from uranium facilities for
EPA. We've modeled each facility using the best data we could find in the open
literature. | found reference to the Canon City met tower in the open literature (e.g., the
recently published ATSDR report), but was unable to locate any data collected by that
tower. If you could provide me with joint frequency data for a representative period
(ATSDR used 2008 data, which would be fine), we would use that data in our
assessment, instead of data for Colorado Springs from the CAP88 library.

Also, we're basing our radon releases on the 1999 through 2009 reported fluxes from
the Primary and Secondary Impoundments, and have assumed that other sources
would be small. If you have better information on the site's annual radon release, we'd
be happy to receive it and use it in our assessment.

Thanks for your help,
Steve

————— Original Message -----

From: Steve Marschke

To: jim.cain@cottercc.com

Cc: Rosnick.Reid@epamail.epa.gov ; Brian Littleton ; Abe Zeitoun
Sent: Monday, February 14, 2011 5:19 PM

Subject: Canon City Met Data

Dear Mr Cain,

I'm working with Reid Rosnick and Brian Littleton of the EPA on the radon risk



assessment from uranium recovery facilities. As you know, we performed the draft
assessment using CAP88, meteorological data that was obtained from the CAP88
library for Colorado Springs, and radon release estimates based on the radon fluxes
reported in the semi-annual effluent reports that are submitted to the Colorado Dept of
Public Health and Environment.

From talking with Reid, | understand that you have offered to supply us with
meteorological data from the onsite tower. | would greatly appreciate that data, either
as joint frequency tables, or in CAP88's STAR format. Likewise, please feel free to
forward any additional data that you might have that would enhance the risk
assessment, e.g., the annual radon release estimates.

Thanks for your help,
Steve



EPA-1899

Reid Rosnick/DC/USEPA/US To Tom Peake
03/16/2011 05:07 PM cc
bcc

Subject Wednesday

HI Tom,

Interesting conference call this afternoon. The consultations may be a big time draw. | have
been hoping that we could use all of the meetings with the tribes in lieu of consultations.
Too bad about Andrea, when it rains, it pours.

I worked about 6 hours today, after a 10:30-1:00 nap. Brian and | received the revised risk
assessment for Subpart W. | spent a good portion of the time today reviewing it, and Brian

and | have a conference call with SC&A tomorrow to discuss. We still have some issues with
the document.

If OK, I'd like to do it again tomorrow, and then come in on Friday.
Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov




EPA-2550

Reid Rosnick/DC/USEPA/US To Tom Peake
03/18/2011 09:11 AM cc Brian Littleton
bce

Subject Today's conference call

Tom,

We're postponing the Subpart W conference call with you until sometime after Wednesday of next week.
It's not so urgent that we can't wait till you're in the office. Have a good weekend.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-1979

Andrea To Tom Peake
Cherepy/DC/USEPA/US cc Reid Rosnick

03/18/2011 05:33 PM
bcc

Subject Fw: Titan Uranium USA Sheep Mountain Project, Fremont
County, Wyoming

FYI

----- Forwarded by Andrea Cherepy/DC/USEPA/US on 03/18/2011 05:29 PM -----

From: Toby Wright <wrightenv@gmail.com>

To: Deborah Lebow-Aal/R8/USEPA/US@EPA

Cc: Andrea Cherepy/DC/USEPA/US@EPA, Gregory L Adams <glalwyo@bresnan.net>, Chris Healey
<cmhealey@titanuranium.com>, Doug Beahm <dbeahm@wyoming.com>

Date: 03/18/2011 01:46 PM

Subject: Titan Uranium USA Sheep Mountain Project, Fremont County, Wyoming

Dear Ms. Lebow;

| was referred to you by Andrea Cherepy of EPA HQ. | am working with Titan Uranium USA (Titan) on a
uranium mining project and would like to initiate discussion with EPA regarding this project.

Titan Uranium USA Inc. (Titan) proposes to construct and operate the Sheep Mountain uranium recovery
facility (mill) to process uranium ore from Titan’s adjacent mines and from area mines owned and
operated by other entities in order to produce uranium oxide (U ,O,) concentrate and to dispose of the

resulting processing wastes in on-site tailings cells. The proposed project is located approximately 8 road
miles South of Jeffrey City, Wyoming (Township 28 North, Range 92 West, Sections 4, 5, 9, 16, 17, 20,
21, 27, 29, 30, 32 and 33). The project is entirely within a previously mined and reclaimed area that
maintains an active Permit to Mine (No. 381C) administrated by the Wyoming Department of
Environmental Quality - Land Quality Division (WDEQ-LQD) in consultation with the US Bureau of Land
Management (BLM). The mining will be regulated by the WDEQ-LQD and BLM, while the uranium
recovery activities will be regulated by the U.S. Nuclear Regulatory Commission (NRC). Appropriate EPA
regulations will also apply to aspects of this project

Uranium recovery will be performed by standard heap leach methods on double lined leach pads with
double lined process ponds using sulfuric acid as the leach solution. The uranium recovery facility will
consist of the heap leach pads, process ponds, and a processing plant. Leach solution processing will be
performed in an on-site processing plant using a solvent extraction circuit, a precipitation circuit and
drying and packaging circuits producing the final yellow cake product. The spent heap, after leaching is
completed, would be reclaimed in-place with all appropriate dismantled mill components and associated
process wastes (tailings). An appropriate cover would be placed over these tailings to ensure long-term
stabilization. The proposed uranium recovery facility is located entirely on Federal land (BLM) while the
adjacent mines are located on a mixture of Federal land (BLM) and State lands.

Titan would like to initiate discussions with EPA Region 8 regarding this project and EPA's understanding
of the changes to 40 CFR Part 192 that are in process and 10 CFR Part 61, subpart W. | would like to
propose a meeting in the afternoon of Thursday April 7th. If that does not work for you and your staff,
could you please propose an alternate date and time. Thank you in advance for your help.

Toby Wright

Wright Environmental Services Inc.
3801 Automation Way, Suite 100
Fort Collins, CO 80525



(970) 231-1160
WrightEnv@gmail.com




EPA-3268
Tim Benner/DC/USEPA/US To David Carson, Souhail Al-Abed, Thabet Tolaymat
03/22/2011 10:12 AM cc Carlos Nunez
bcc Tim Benner

Subject Subpart W Workgroup Meeting

And to follow up on the last email, there will also be a workgroup meeting on April 6, which you are all
invited to attend.

Tim Benner
ORD / OSP
202-564-6769

Subpart W Workgroup Meeting

Wed 04/06/2011 1:00 PM - 2:00
PM

Attendance is for Tim Benner

Reid Rosnick/DC/USEPA/US
Call-in number - 866-299-3188 1310L Room 502/DC-1310L-OAR@EPA

Conference Code 2023439563

Andrea Cherepy/DC/USEPA/US@EPA, Angelique Diaz/R8/USEPA/US@EPA, CharlesA
Hooper/R7/USEPA/US@EPA, Charlie Garlow/DC/USEPA/US@EPA, Davis
Zhen/R10/USEPA/US@EPA, George Brozowski/R6/USEPA/US@EPA, Lena
Ferris/DC/USEPA/US@EPA, Marilyn Ginsberg/DC/USEPA/US@EPA, Robert

Required. Duraski/R8/USEPA/US@EPA, Robert Dye/R7/USEPA/US@EPA, Scott
Whitmore/R8/USEPA/US@EPA, Stephen Hoffman/DC/USEPA/US@EPA, Stuart
Walker/DC/USEPA/US@EPA, Susan Stahle/DC/USEPA/US@EPA, Tim
Benner/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA

Description

[attachment "Subpart W Peer Review.docx" deleted]
[attachment "GACT.docx" deleted]

We will be discussing direction for the next 6 months as well as any comments on the two attached documents:
Optons for Peer Review of the Subpart W Risk Document, and Rationale for using a GACT standard.



Personal Notes



EPA-2567

Reid Rosnick/DC/USEPA/US To Deborah Lebow-Aal
03/22/2011 05:00 PM cc Kenneth Distler, Tom Peake
bcc

Subject Re: Fw: Titan Uranium USA Sheep Mountain Project,
Fremont County, Wyoming

Hi Deb,

Sure, I'll participate. They might be curious about Subpart W applying to heap leach piles.
The afternoon of April 7 is good for me.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

————— Deborah Lebow-Aal/R8/USEPA/US wrote: -----

To: Reid Rosnick/DC/USEPA/US@EPA

From: Deborah Lebow-Aal/R8/USEPA/US

Date: 03/22/2011 04:53PM

Cc: Kenneth Distler/R8/USEPA/US@EPA

Subject: Fw: Titan Uranium USA Sheep Mountain Project, Fremont County, Wyoming

Reid, as you can see below, this company wants to come in and talk to us about the
regulations - 40 CFR part 192 and Subpart W. 1 will call them to find out if that's all they
want to talk to us about, because | am guessing there is not much we can tell them at this
point, but if they still want to talk to us, would you like to participate?

Deborah Lebow Aal

U.S. Environmental Protection Agency
Region 8 Air Program

Acting Director, Air Program

1595 Wynkoop Street

Denver, CO 80202

303 312-6223

From: Toby Wright <wrightenv@gmail.com>




To: Deborah Lebow-Aal/R8/USEPA/US@EPA

Cc: Andrea Cherepy/DC/USEPA/US@EPA, Gregory L Adams <glalwyo@bresnan.net>,
Chris Healey <cmhealey@titanuranium.com=>, Doug Beahm <dbeahm@wyoming.com>
Date: 03/18/2011 11:46 AM

Subject: Titan Uranium USA Sheep Mountain Project, Fremont County, Wyoming

Dear Ms. Lebow;

| was referred to you by Andrea Cherepy of EPA HQ. | am working with Titan Uranium USA (Titan) on a
uranium mining project and would like to initiate discussion with EPA regarding this project.

Titan Uranium USA Inc. (Titan) proposes to construct and operate the Sheep Mountain uranium recovery
facility (mill) to process uranium ore from Titan's adjacent mines and from area mines owned and
operated by other entities in order to produce uranium oxide (U,O,) concentrate and to dispose of the

resulting processing wastes in on-site tailings cells. The proposed project is located approximately 8 road
miles South of Jeffrey City, Wyoming (Township 28 North, Range 92 West, Sections 4, 5, 9, 16, 17, 20,
21, 27, 29, 30, 32 and 33). The project is entirely within a previously mined and reclaimed area that
maintains an active Permit to Mine (No. 381C) administrated by the Wyoming Department of
Environmental Quality - Land Quality Division (WDEQ-LQD) in consultation with the US Bureau of Land
Management (BLM). The mining will be regulated by the WDEQ-LQD and BLM, while the uranium
recovery activities will be regulated by the U.S. Nuclear Regulatory Commission (NRC). Appropriate EPA
regulations will also apply to aspects of this project

Uranium recovery will be performed by standard heap leach methods on double lined leach pads with
double lined process ponds using sulfuric acid as the leach solution. The uranium recovery facility will
consist of the heap leach pads, process ponds, and a processing plant. Leach solution processing will be
performed in an on-site processing plant using a solvent extraction circuit, a precipitation circuit and
drying and packaging circuits producing the final yellow cake product. The spent heap, after leaching is
completed, would be reclaimed in-place with all appropriate dismantled mill components and associated
process wastes (tailings). An appropriate cover would be placed over these tailings to ensure long-term
stabilization. The proposed uranium recovery facility is located entirely on Federal land (BLM) while the
adjacent mines are located on a mixture of Federal land (BLM) and State lands.

Titan would like to initiate discussions with EPA Region 8 regarding this project and EPA's understanding
of the changes to 40 CFR Part 192 that are in process and 10 CFR Part 61, subpart W. | would like to
propose a meeting in the afternoon of Thursday April 7th. If that does not work for you and your staff,
could you please propose an alternate date and time. Thank you in advance for your help.

Toby Wright

Wright Environmental Services Inc.
3801 Automation Way, Suite 100
Fort Collins, CO 80525

(970) 231-1160
WrightEnv@gmail.com




EPA-2168

Albion Carlson/R8/USEPA/US To Reid Rosnick
03/23/2011 10:36 AM cc Scott Whitmore
bce

Subject Fw: Subpart W Workgroup

Reid,

About a year ago | was assigned to take over the radionuclide Subpart B and Subpart W
responsibilities in Region 8's technical enforcement program from Scott Whitmore. | plan to be on the call
April 6th. Please put me on your email roster as the contact from our group. Thanks,

Albion Carlson
----- Forwarded by Albion Carlson/R8/USEPA/US on 03/23/2011 08:20 AM -----

Re: Subpart W Workgroup |9

Scott Whitmore Albion Carlson 03/22/2011 04:57 PM

Scott Whitmore/R8/USEPA/US

Albion Carlson/R8/USEPA/US@EPA

Invitation: Subpart W Workgroup Meeting
Wed 04/06/2011 11:00 AM - 12:00
PM
Attendance is required for Scott Whitmore
Reid Rosnick/DC/USEPA/US
Call-in number - 866-299-3188 1310L Room 502/DC-1310L-OAR@EPA

Conference Code 2023439563

Andrea Cherepy/DC/USEPA/US@EPA, Angelique Diaz/R8/USEPA/US@EPA, CharlesA
Hooper/R7/USEPA/US@EPA, Charlie Garlow/DC/USEPA/US@EPA, Davis Zhen/R10/USEPA/US@EPA,
George Brozowski/R6/USEPA/US@EPA, Lena FerrissDC/USEPA/US@EPA, Marilyn
Ginsberg/DC/USEPA/US@EPA, Robert Duraski/R8/USEPA/US@EPA, Robert
Dye/R7/USEPA/US@EPA, Scott Whitmore/R8/USEPA/US@EPA, Stephen
Hoffman/DC/USEPA/US@EPA, Stuart Walker/DC/USEPA/US@EPA, Susan
Stahle/DC/USEPA/US@EPA, Tim Benner/DC/USEPA/US@EPA, Tom Peake/DC/USEPA/US@EPA

[attachment "Subpart W Peer Review.docx" deleted by Albion Carlson/R8/USEPA/US] [attachment "GACT.docx"
deleted by Albion Carlson/R8/USEPA/US]

We will be discussing direction for the next 6 months as well as any comments on the two attached documents:
Optons for Peer Review of the Subpart W Risk Document, and Rationale for using a GACT standard.
Albion Carlson Sure, I'll participate. 03/22/2011 02:20:17 PM

From: Albion Carlson/R8/USEPA/US
To: Scott Whitmore/R8/USEPA/US@EPA



Date: 03/22/2011 02:20 PM
Subject: Re: Subpart W Workgroup

Sure, I'll participate.

Scott Whitmore  There is a Subpart W workgroup call sc... 03/22/2011 01:52:34 PM
Subpart W Workgroup
Scott Whitmore to: Albion Carlson 03/22/2011 01:52 PM

There is a Subpart W workgroup call scheduled for April 6, 2011 at 11:00am MT. | received a meeting
invite. If you would like to participate, let me know. [I'll give you the info.



EPA-2169
Reid Rosnick/DC/USEPA/US
03/23/2011 10:42 AM

Albion,
Thanks, I'll add you to the mailing list.

Reid

To

cc

bcc
Subject

Albion Carlson
Scott Whitmore

Re: Fw: Subpart W Workgroup

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-3299

Reid Rosnick/DC/USEPA/US To pvegidi
03/24/2011 10:46 AM cc
bcc

Subject Status of Cotter Impoundments

Hello Phil,

| hope this note finds you well. | have a quick hypothetical question on Cotter, if you're not the correct
person, could you please forward.

If Cotter decides to renew their license, would they be required to construct a new tailings impoundment
rather than continue use of the existing impoundment(s)? Thanks

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-1181

Reid Rosnick/DC/USEPA/US To ron.linton
03/24/2011 11:37 AM cc
bcc

Subject Question About Heap Leach

Hello Ron,

| have a quick question about heap leach that | saw on the NRC website. At
http://www.nrc.gov/materials/uranium-recovery/extraction-methods/comparison.html regarding the
approximate size of heaps, it states that the heap piles are limited in size to 40 acres. Would you please
give me a reference for that size limitation? Thank you.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-1583

Reid Rosnick/DC/USEPA/US To Robert Dye
03/24/2011 11:47 AM cc
bce

Subject Re: Updates on the Subpart W Rulemaking

Hi Bob,

Sorry for the delay, | was waiting to see if there were other conflicts, and unfortunately, or surprisingly,
everyone was fine with the scheduled time, so | think I'm going to leave it as is. I'm sorry this is a conflict
for you.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Robert Dye Just wanted to make sure you saw my... 03/22/2011 10:19:18 AM
From: Robert Dye/R7/USEPA/US
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 03/22/2011 10:19 AM
Subject: Re: Updates on the Subpart W Rulemaking

Just wanted to make sure you saw my comment on the meeting you scheduled. | accepted it but
commented that it is the same time as the ORIA Managers' Monthly call. If you could shift your call 1 hour
either way those impacted could make both calls. thanks

Bob Dye

Radiation and Indoor Air
EPA Region 7

901 N. 5th Street
Kansas City, KS 66101
(913) 551-7605

fax (913)551-7844
dye.robert@epa.gov



EPA-2710

EAS.System@EPA To Reid Rosnick
03/24/2011 04:35 PM cc
bcc

Subject EAS Document Notification: For your reference: Award:
EP-D-10-042/2-03

Award: EP-D-10-042/2-03 has been approved by Jared Van Buskirk in EAS.

Description: Technical/Regulatory Support for Subpart W of NESHAPS
Owner: Valerie Daigler

Contract Specialist: Nnenna Njoku
Contracting Officer: Jared Van Buskirk
Project Officer: Valerie Daigler

Site: OAR/ORIA

Contracting Office: SRRPOD



EPA-3304

Reid Rosnick/DC/USEPA/US To dfrydenlund
03/25/2011 09:16 AM cc
bce

Subject Question

Hi David,

| have a quick question on the status of Cell 3 at the White Mesa mill. In your 2009 response to our
Section 114 request for information you stated that Cell 3, an impoundment in existence before December
31, 1989, was near capacity, although currently in operation. | know that | have probably asked you this
but I can't find your response. Do you have a timeframe in mind when Cell 3 will reach capacity? Thanks

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-3305

David Frydenlund To Reid Rosnick
<DFrydenlund @denisonmines.
com;y @ cc Harold Roberts

03/28/2011 11:41 AM bee
Subject RE: Question

Reid,

Cell 3 is almost full. We have placed as much tailings sands into it as we can at this time. We are now
pumping any residual free solution out of the cell and contouring the sands. We will then determine if
any more solids need to be added to the cell to fill it to the specified final elevation.

We currently expect to be able to make these final adjustments and close out Cell 3 by the end of this
year.

Dave

David Frydenlund

t: 303-389-4130 | f:

303-389-4125
1050 17th Street, Suite 950 DENISON MINES (USA) CORP

Denver, CO, US, 80265 www.denisonmines.com

This e-mail is intended for the exclusive use the of person(s) mentioned as the recipient(s). This message and any attached files with it are confidential and
may contain privileged or proprietary information. If you are not the intended recipient(s) please delete this message and notify the sender. You may not
use, distribute print or copy this message if you are not the intended recipient(s).

From: Rosnick.Reid@epamail.epa.gov [mailto:Rosnick.Reid@epamail.epa.gov]
Sent: Friday, March 25, 2011 7:17 AM

To: David Frydenlund

Subject: Question

Hi David,

| have a quick question on the status of Cell 3 at the White Mesa mill. In your 2009 response to our
Section 114 request for information you stated that Cell 3, an impoundment in existence before
December 31, 1989, was near capacity, although currently in operation. | know that | have probably
asked you this but | can't find your response. Do you have a timeframe in mind when Cell 3 will reach

capacity? Thanks

Reid

Reid J. Rosnick



Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



EPA-3355

Reid Rosnick/DC/USEPA/US To DFrydenlund
03/29/2011 09:22 AM cc
bcc

Subject RE: Question

Thanks, Dave,
Sorry for not responding earlier, I'm at home recovering from pneumonia.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

————— David Frydenlund <DFrydenlund@denisonmines.com=> wrote: -----
To: Reid Rosnick/DC/USEPA/US@EPA

From: David Frydenlund <DFrydenlund@denisonmines.com=>

Date: 03/28/2011 11:39AM

Cc: Harold Roberts <HRoberts@denisonmines.com=>

Subject: RE: Question

Reid,

Cell 3 is almost full. We have placed as much tailings sands into it as we can
at this time. We are now pumping any residual free solution out of the cell
and contouring the sands. We will then determine if any more solids need to
be added to the cell to fill it to the specified final elevation.

We currently expect to be able to make these final adjustments and close
out Cell 3 by the end of this year.

Dave



David Frydenlund DENISON MINES (USA) CORP
www.denisonmines.com

t: 303-389-4130 | f: 303-389-4125
1050 17th Street, Suite 950
Denver, CO, US, 80265

This e-mail is intended for the exclusive use the of person(s) mentioned as the recipient(s).
This message and any attached files with it are confidential and may contain privileged or
proprietary information. If you are not the intended recipient(s) please delete this message and
notify the sender. You may not use, distribute print or copy this message if you are not the
intended recipient(s).

From: Rosnick.Reid@epamail.epa.gov [mailto:Rosnick.Reid@epamail.epa.gov]
Sent: Friday, March 25, 2011 7:17 AM

To: David Frydenlund

Subject: Question

Hi David,

I have a quick question on the status of Cell 3 at the White Mesa mill. In your 2009
response to our Section 114 request for information you stated that Cell 3, an impoundment
in existence before December 31, 1989, was near capacity, although currently in operation.
I know that | have probably asked you this but | can't find your response. Do you have a
timeframe in mind when Cell 3 will reach capacity? Thanks

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW



Washington, DC 20460
202.343.9563
rosnick.reid@epa.gov




EPA-1008

Sarah Fields To Reid Rosnick
<sarah@uraniumwatch.org>

03/29/2011 06:33 PM

cc
bcc

Subject Subpart W Rulemaking Historical Documents

Dear Mr. Rosnick,

I note that the Subpart W review documents on the Subpart W
Rulemaking Activity Website in the Historical Rulemakings
section includes the Draft EIS for the Proposed Radionuclides
rulemaking, dated February 1989. However, this is only
Volume 1 of a 3-volume draft EIS.

I request that the all 3 volumes of the Final EIS, September 1989, be
placed with the Historical Rulemakings documents.

Sarah Fields
Uranium Watch



EPA-1849

Reid Rosnick/DC/USEPA/US To Sarah Fields
03/31/2011 07:11 AM cc
bcc

Subject Re: Subpart W Rulemaking Historical Documents

Hello Sarah,

Sorry for not responding sooner, but as you can imagine, things are very hectic here. Our Division has the
lead on the reactor incidents in Japan, through our RadNet array.

In response to your question | checked the website, and the 3 documents you have requested are directly
below the draft Volume 1 of the EIS.

http://www.epa.gov/radiation/docs/neshaps/subpart-w/historical-rulemakings/risk-assessments-methodol
ogy-eis-neshaps-for-radionuclides.pdf

http://www.epa.gov/radiation/docs/neshaps/subpart-w/historical-rulemakings/risk-assessments-methodol
ogy-eis-neshaps-for-radionucl%20%281%29.pdf

http://www.epa.gov/radiation/docs/neshaps/subpart-w/historical-rulemakings/riskassessmentsmethodolog
y-%20eis-neshapsforradionucl%282%29.pdf

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Sarah Fields Dear Mr. Rosnick, | note that the Subpa... 03/29/2011 06:33:36 PM
From: Sarah Fields <sarah@uraniumwatch.org>
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 03/29/2011 06:33 PM
Subject: Subpart W Rulemaking Historical Documents

Dear Mr. Rosnick,

I note that the Subpart W review documents on the Subpart W
Rulemaking Activity Website in the Historical Rulemakings
section includes the Draft EIS for the Proposed Radionuclides
rulemaking, dated February 1989. However, this is only
Volume 1 of a 3-volume draft EIS.

I request that the all 3 volumes of the Final EIS, September 1989, be
placed with the Historical Rulemakings documents.

Sarah Fields
Uranium Watch






EPA-1994

Tom Peake/DC/USEPA/US To
01/11/2011 04:59 PM

cc

bcc

Subject

FYI1,

Setlow.Loren, Reid Rosnick, Andrea Cherepy, Valentine
Anoma, Kenneth Czyscinski
Daniel Schultheisz, Jonathan Edwards, Alan Perrin

Schedules for 192 and Subpart W

The attached file has our schedules for 192 and Subpart W that we need to make since they are going
forward in the Tier 1 document and briefings. The Fall of 2012 is problematic because of the elections.
Due to a potential change in administration we should try to get our regulations to OMB as early in 2012

as we can--September may be too late.
May the force be with us!

Tom Peake
Director

Center for Waste Management and Regulations

US EPA (6608J)

1200 Pennsylvania Ave, NW
Washington, DC 20460
phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005

Tier 1 Deliverable Dates 192 and Subpart W docx



40 CFR 192 and Subpart W Deliverable Dates
Draft January 3, 2011

40 CFR 192* Revised Schedule
Risk Assessment/Peer Review Complete Fall 2011
Economics Analysis Summer 2011

SAB Advisory (important, but not critical path) November 2011

Summary info November 2011

Opt selection pkg prior to opt selection December 2011

Option selection February 2012

FAR Agency Reg Rev June 2012

To OMB September 2012 (need to try for August)
Proposal in FR December 2012 (it’s a goal!)

*Assumptions: We have Loren’s replacement hired as a TENORM subject matter expert and
someone else to manage the regulatory process; and we don’t have continued poor performance
issues with the contracts office. We also realize that the Fall of 2012 puts us in dicey territory
with the election. Italicized items are the ones listed in the ORIA Priority Tiering.

Subpart W Revised Schedule
Risk Assessment Winter 2010

Peer Review Complete Summer 2011
Economics Analysis Summer 2011

Opt selection pkg 2 months prior to opt selection  September 2011

Option selection November 2011
FAR Agency Reg Rev 1%t quarter 2012
To OMB June 2012

Proposal in FR November 2012



EPA-1994

Tom Peake/DC/USEPA/US To
01/11/2011 04:59 PM

cc

bcc

Subject

FYI1,

Setlow.Loren, Reid Rosnick, Andrea Cherepy, Valentine
Anoma, Kenneth Czyscinski
Daniel Schultheisz, Jonathan Edwards, Alan Perrin

Schedules for 192 and Subpart W

The attached file has our schedules for 192 and Subpart W that we need to make since they are going
forward in the Tier 1 document and briefings. The Fall of 2012 is problematic because of the elections.
Due to a potential change in administration we should try to get our regulations to OMB as early in 2012

as we can--September may be too late.
May the force be with us!

Tom Peake
Director

Center for Waste Management and Regulations

US EPA (6608J)

1200 Pennsylvania Ave, NW
Washington, DC 20460
phone: 202-343-9765

Physical Location and for deliveries:
Room 529

1310 L St, NW

Washington, DC 20005

Tier 1 Deliverable Dates 192 and Subpart W docx



40 CFR 192 and Subpart W Deliverable Dates
Draft January 3, 2011

40 CFR 192* Revised Schedule
Risk Assessment/Peer Review Complete Fall 2011
Economics Analysis Summer 2011

SAB Advisory (important, but not critical path) November 2011

Summary info November 2011

Opt selection pkg prior to opt selection December 2011

Option selection February 2012

FAR Agency Reg Rev June 2012

To OMB September 2012 (need to try for August)
Proposal in FR December 2012 (it’s a goal!)

*Assumptions: We have Loren’s replacement hired as a TENORM subject matter expert and
someone else to manage the regulatory process; and we don’t have continued poor performance
issues with the contracts office. We also realize that the Fall of 2012 puts us in dicey territory
with the election. Italicized items are the ones listed in the ORIA Priority Tiering.

Subpart W Revised Schedule
Risk Assessment Winter 2010

Peer Review Complete Summer 2011
Economics Analysis Summer 2011

Opt selection pkg 2 months prior to opt selection  September 2011

Option selection November 2011
FAR Agency Reg Rev 1%t quarter 2012
To OMB June 2012

Proposal in FR November 2012



EPA-2370

Reid Rosnick/DC/USEPA/US To Beth Miller
01/19/2011 09:58 AM cc
bcec

Subject Re: Fw: TENORM Laws and Regulations page

gy

b

40 CFR part 61 - Dec. 1989, pdf

Here you go.

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

Beth Miller Do you have a link or a pdf for the below. Thank... 01/19/2011 09:47:47 AM
From: Beth Miller/DC/USEPA/US
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 01/19/2011 09:47 AM
Subject: Fw: TENORM Laws and Regulations page

Do you have a link or a pdf for the below. Thanks
----- Forwarded by Beth Miller/DC/USEPA/US on 01/19/2011 09:47 AM -----

From: Marisa Savoy/DC/USEPA/US

To: Beth Miller/DC/USEPA/US@EPA
Date: 01/18/2011 11:04 AM

Subject: TENORM Laws and Regulations page

page - http://www.epa.gov/radiation/tenorm/regs.html#uraniummines

Need link to: U.S. EPA 40 CFR Part 61, National Emission Standards for Hazardous Air Pollutants;
Radionuclides: Final Rule and Notice of Reconsideration [Federal Register, 54 FR 240, December
75, 7989.Junder the more info graphic



Iy

51654  Federal Register /| Vol. 54, No. 240 / Friday, December 15, 1088 / Rules and Regulations
ENVIRONMENTAL PROTECTION requirements that are the subject of Table of Cantents
AGENCY today’s notice may not be challenged I. Definitions
4 later in civil or criminal proceedings Q:#m
0 Part & I . Acronymse
CFR Part €% brought by ?PA to enforce these IL EPA NESHAPs Policy
[FAL-3657-4] requirements. A. Background ‘
Appress: Comments on subpart ! should B. General NESHAP Policy Considerations
RIN 2060-AC47 be submitted (in duplicate if possible) 1. Selection of Approach

National Emission Standards for
Hazardous Air Pollutants:
Radionuclides

AGENCY: Environmental Protection
Agency [EPA]

ACTION: Final rule and notice of
reconsideration.

sumMmARy: This final rule announces the
Administrator’s final decisions on
National Emission Standards for
Hazardous Air Pollutanta (NESHAPs)
under section 112 of the Clean Air Act
for emissions of radionuclides from the
following source categories: DOE
Facilities, Licensees of the Nuclear
Regulatory Commission and Non-DOE
Federa} Facilities, Uranium Fuel Cycle
Facilities, Elemental Phosphorus Plants,
Coal-Fired Boilers, High-level Nuclear
Waste Disposal Facilities,
Phosphogypsum Stacks, Underground
and Surface Uranium Mines, and the
operation and disposal of Uranium Mill
Tailings Piles. The final rule also
responds to the major public comments
on the March 7, 1888 proposed decisions
for these categories (54 FR 9612). EPA is
conducting this relemaking pursuant to a
voluntary remand and a schedule Issued
by the U.S. Court of Appeals for the D.C.
Circuit which requires final action by
October 31, 1989, In addition EPA is
granting e reconsideration of the
standards of 40 CFR part 61, subpart I
concerning emissions from facilities
licensed by the Nuclear Regulatory
Commisgion, with respect to the issues
of duplicative regulation and poasible
effects on medical treatment.

DATES: Effective Date: December 15,
1989, Subpart I is stayed until March 15,
1900. Comments on subpart I may be
submitted on or before February 13,
1990. The incorporation by reference of
certain publications listed in the
regulations is approved by the Director
of the Federal Register as of Decembey
15, 1989. Under section 307{b){1) of the
CAA, judicial review of decisions under
section 112 is aveilable only by filing a
petition for review in the United States
Court of Appeals for the District of
Columbia Circuit within 60 days of
today's publication of these rules. Under
saction 307(b}{2) of the CAA, the

to: Central Docket (A-130},
Environmental Protection Agency, Attn:
Docket No. A-78-11, Washington, DC
20460.

FOR FURTHER INFORMATION CONTACT:
James M. Hardin, Environmental
Standarda Branch, Criteria and
Standards Divisian {ANR~460), Office of
Radiation Progrems, Environmental
Protection Agency, Washington DC
20460, (202) 4759610,

BUPPLEMENTARY INFORMATION:
Motion for Reconsideration

For any party who wishes to present
new information to EPA, regarding the
appropriateness of these rules, a Petition
for Reconsideration may be filed under
section 307(d){7)(B).

Docket

The rutemaking record is contained in
Docket No, A-79-11 and contains
information considered in determining
health effects, listing radionuclides as
hazardous air pollutants, and setting
standards. It also contains all comments
received from the public during the
comment period. This docket is
available for public inspection and
copying between 8:00 a.m. and 3:00 p.m.
on weekdays. A reasonable fee may be
charged for copying.

A single copy of the Background
Information Document and Economic
Asgesament (which, combined, form the
final Envirenmental Impact Statement
{E1S)) have been placed in the docket.
Other documenta available include: A
Guide for Determining Compliance with
the Clean Air Act Standards for
Radionuclide Emissions from NRC-
Licensed and Non-DOE Federal
Facilities (October 1989); Procedures
Approved for Demonstrating
Compliance with 40 CFR part 81,
subpart I (October 1889); and User’s
Guide for the COMPLY Code {October
1989}, Copies of these documents may
be obtained by writing to: Director,
Criteria and Standards Division {ANR-
460), Office of Radiation Programs,
Environmental Protection Agency,
Washington, DC 20460. .

2. Format of Standards
. Historical Background of Radionuclide
NESHAPs
IV. Characterization of the Risks of Radi-
ation -
A. Sources of Radiation
B. Health Effects of Radiation
C. Risk Assessment

1. Risk Measures Considered in
NESHAP Policy

2. Uncertainties in Risk Measures

3. Methodology

4. Technology Availability and Plant
Closure Considerations
D. Effective Dose Equivalent
E. Science Advisory Board Review
V. Decigion to List Under Section 112
VL Discussion of Source Categories
A, Department of Energy Facilities
B. Nuclear Regulatory Commission Li:
censed and Non-DOE Federat Facilities
€. Uranium Fuel Cycle Facilities
D. Elamentsl Phosphorus Plants
E. Coul-Fired Utility and Industrial Boilers
F. High-level Nuctear Waste Disposal Fa.
cilities
G. Radon Releases From Department of
Energy Facilities
H. Phoaphogypsum Stacks
L Underground Uranium Mines
] Surface Uranium Mines
. K. Operating Uranium Mill Tailings Piles
L. Disposal of Uranium Tailings Piles
VII, Responses to Legal and Policy Com-
mants
VHL Miacellaneous

I. Definitions
A. Terms

Activity--The amount of a radioactive
material. It is a measure of the
transformation rate of radioactive nuclei
at a given time. The customary unit of
activity, the curie, is 3.7 X 10" nuclear
transformations pet second.

Agreement State——Any state with
which the Nuclear Regulatory
Commission or the former Atomic
Energy Comrnisaion has entered into an
effective agreement under subsection
274(b} of the Atomic Energy Act,

Annnalized Cost—A stream of apnual
payments for a determined time period,
equal in value to a one-time payment
based on a selected rate of interest.

By-product Material-~Any radioactive
material {except source material and
special nuclear material} yielded in or
made radicactive by exposure to the
radiation incident to the process of
producing or utilizing special nuclear
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material and wastes from the processing
of ores primarily o recover their source
maferial content.

Dose Standard-—A regulatory
standard that requives a regulated
facility to limit its emissions to the level
hecessary to ensure that no individunal
receives an effective dose equivalent
greater than the specified level.

Effective Dose Equivalent (EDE}—The
sum of the risk-weighted organ dose
equivalent commitments. The effective
dose equivelent has the same risk ffor
the modet used to derive the weighting
factors) as a uniform dose equivalent to
all organs and tissues, For the purposes
of these standards, “effective dose
equivalent” means the result of the
calculation used to determine the dose
equivalent to the whole body, by taking
into account the specific organs
receiving radiation, the dose each organ
receives, and the risk per unit dose to
that organ. A description of the
weighting factors used in the calculation
of the EDE is described in detail in the
International Commmission an
Radiological Protection's Publication
No. 26, Pergamon Press, New York
(1982}

Flux standard—A regulatory standard
that limits the amount of radon that can
emanate per square meter of regulated
. material per secand, averaged over &
single source.

Half-Life—The time in which half the
atomas of a particular radicactive
substance transform, or decay, to
another noclear form.

Incidence—This term denotes the
predicted number of fatal cancers in a
population from exposure to a pollutant.
Other health effects (non-fatal cancers,
genetic, and developmental} are noted
separately.

Maximam Individual Risk—The
maximum additional cancer risk of a
person due to exposure to an emitted
pollutant for a 70-year lifetime.

Pathway—A way that radionuclides
might contaminate the environment or
reach people, e.g. air, water, food.

Radionuclide—A type of atom which
spontaneously undergoes radioactive
decay. ' ’

Source Term-~-The amoont of
radicactive material emiited to the
atmosphere from a source, aither
estimated, measured or reported, that is
used in the risk assessment,

Transuranic—An element with an
atomic numher greater than the atomic
number of uranium,

Uranium Puel Cycle—The operations
of milling of uranium ore, chemical
conversion.of wranium, isotopic
enrichment of uraniumy, fabrication of
uranium fuel, generation of electricity by
a light-water-coaled nuclear power plant
using uranium fuel, and reprocessing of

spent urankim feel, lo the extent that
these directly support the production of
elecirical power for public use wlizing
nuclesr energy. This definition does not
incinde mining operations, operations a4
waste disposal sites, iransportation of
any radioactive material in support of
these operations, or the reuse of
recovered pon-uranium special noclear
and by-prodact materials from the cydle.

B. Acronyms

AEA—Atomic Energy Act, 42 US.C.
2011 ef seq.

" ALARA--As low as reasonably

achievable
AMC—American Mining Congress
ANPR—Advanced Notice of Proposed
Rulemaking
CAA-—The Clean Air Act, 42 US.C. 7401

ef seq.
CAP-88—Clean Air Act Assessment
Package-1988
CERCLA—{Comprehensive
Environmental Response
Compensation and Liability Act, 42
U.S.C. 9601 ef seq. .
CFR—Code of Federa! Regulations
BID—The Background Information
Document prepared in support of this
rulemaking (Volume 1 of the EIS)
EIA—The Economic Impact Assessment
prepared in support of this rulemaking
(Vglume 2 of the EIS})
EIS—Environmenta! Impact Slatement
DOE—United States Department of
Energy .
EDF—Environmental Defense Fund
EPA-—-{Inited States Eavironmental
Protection Agency .
HLW--High-Level Radioactive Waste
ICRP—International Commission on .
Radialogical Protection .
MSHA—Mine Safety and Health
Administration
mrem—millirem, 110" *rem
NAAQS—National Amtbient Air Quality
Standards
NESHAP--National Emission Standard
for Hazardous Air Pollutants
NCRP—National Council on Radiation
Protection and Measurements
NRC—United States Nuclear Regnlatory
Commission
NRDC—Nauatural Resources Defence
Councit, Inc.
pCi~picocurie, 1 X107 curie
UFC—Uranium Fuel Cycle
UMTRCA—~Uraniem Mill Tailings
Radiation Control Act of 1978, 42
US.C. 790, et seq.

IL EPA NESHA#s Ralicy _
This section provides = description of

the EPA’s epproach for the protection of

public health ander section 112. In
protecting publie health with an ample
margin of safety mnder section 112, EPA
strives to provide maximum feasible
protection against risks to health from

‘ hauma Bir p@ﬁ:&iéﬂts i:ry {1

protecting the greatest number of
persone possible to an individual
lifetime rigk level no higher than
approximately 1 in 1 miltion and {2}
limiting to no higher than approximateiy
1 in 10 thousand the maximum
estimated risk that a person living near
a plant woald have if he or she were
exposed to the emitted pollutant for 70
years. Implementation of these goals is
by means of a two-step standard-setting
approach, with an analytical first step to
determine an “acceptable risk” that
considers all health information,
including risk estimation uncertainty.
and includes & presumptive limit on
maximurm individual lifetime risk (MIR)
of approximately 1 in 10 thousand. A
second atep follows in which the actual
standard is set at g level that provides
“an ample margin of safety” in
consideration of all health information,
including the number of persons at risk
levels higher than approximately 1 in 1
million, as well as other relevant factors
including costs and economic impacts,
technological feasibility, and other
factors relevant to each particular
decision. Applying this approach to the
radionuclide source categories in
today's notice results in controls that
protect over 80 percent of the persons
within 80 kilometers (km} of these
sources al risk levels no higher than
approximately 1 in 1 million.

A prineiple that accompanies these
numerical goals is that the state of the
art of risk aasessment does not enable
numericad risk estimates to be made
with comparabie confidence, Therefors,
judgment must be vsed in deciding how
nunterical risk estimates are considered
with respect to these goals. As
discussed below, uncertainties arising
from such factors as the lack of
knowledge about the biology of cancer
causation and gaps in data must be
weighed along with other public health
considerations, Many of the factors are
not the same for different pollutants, or
for different source categories.

A. Background

On March 7, 1988, EPA proposed
decisions on standards under section
112 for twelve sgurce categories of
radiomuclides. A principal aspect of the
proposal, and the basia for the proposed
decisions on the soutce categories, were
four proposed approaches for decisions
under section 112 as mandated by the
D.C, Cireuit's decision in NRDC v. EPA,
824 F.2d at 1146 {1987] (the Viny/
Chloride decision). The Viny! Chloride
decision required the Administrator to
exercise his judgment nder section 112
in two steps: first, a determination of a
“pafe” or “acceptable” level of risk
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considering enly health-fectors; followed-  but alse incorporeting considerstinn of -

by 2 second step to set & stendard that
provides an “ample margin of safety”, i
which costs, fegsibility, end other
relevant factors in addition to health
may be considered.

The four proposed approaches were
designed to provide for consideration of
a variety of health risk measures and
information in the first step analysis
under the Viny! Chloride decision—the
determination of “acceptable risk.”
Included in the alternative approaches
were three that consider only a single
bealth risk measure in the first step: (1}
Approach B, which considera only total
cancer incidence with 1 case per year as
the limit for acceptability; {2) Approach
C, which considers only the maximum
individual risk (“MIR"} with a limit of 1
in 10 thousand for acceptability; and (3)
Approach D, which considers only the
maximum individual risk with 1in 1
million as the limit. The fourth approach,
Approach A, was a case-by-case
approach that considers sll health risk
measures, the uncertainties associated
with them, and other health information,

In the second step, setting an “ample
margin of safety”, each of the four
approaches considers all health risk and
other information, uncertainties
associated with the health estimates, as

- well as costs, feasibility, and other
factors which may be relevant in
particular cases. The proposal solicited
comment on each of the approaches for
implementing the Viny/ Chloride
decision. The Agency received many
public comments on the epproaches
from citizen's groups, companies and
industry trade groups, state and local
governments, and individuals.

B, Genera! NESHAP Policy
Considerations

The purpose of this section is to
discuas the appropriate criteria for
determining an “acceptable riak” and an
“ample margin of safety”. In its
* determination, EPA will consider
measures of health risk, and limitations
and uncertainties of the risk estimation
methods and basic data, A discussion of
these factors follows. The framework
adopted in this proceeding has already
been selected in the Benzens NESHAP
and will also become the policies for
decisions on future NESHAPs but will
not apply to other Agency programs or
other sections of the Clean Air Act,

1. Selection of Approach

Based on the comments and the
record developed in the rulemaking,
EPA selected an approach announced in
the notice on benzene standards
published on September 14, 1980 {54 FR
38044}, base on Approaches A and C

:

-

Y

incidence from Approach Band-
consideration of health protecton for
the general population on the order of 1
in 1 million from Appreach I. Thus, in
the first step of the Viny/ Chioride
inquiry, EPA will consider the extent of
thie estimated risk were an individual
exposed to the maximum level of 2
poliutant for a lifetime. The EPA will
generglly presume that if the risk to that
individual is no higher than .
approximately 1 in 10 thousand, that
risk level is considered acceptable and
EPA then considers the other health and
risk factors to complete an overall
judgment on acceptability. The
presumptive level provides a benchmark

_ for judging the acceptability of

maximum individual risk, but does not
constitute a rigid line for making that
determination.

The Agency recognizes that
consgideration of maximum individual
risk—the maximum estimated risk of
contracting cgncer following a lifetime
of exposure to the emitted pollutant—

must take into account the strengths and

weaknesses of this measure of risk. It is
estimated based on the assumption of
continuous exposure for 24 hours per
day for 70 years. As such, it does not
necessarily reflect the true risk, but
displays a conservative risk level which
is an upperbound that is unlikely to be
exceeded. The Administrator believes
that an MIR of approximately 1 in 10
thousand should ordinarily be the upper
end of the range of acceptability. As
risks increase above this benchmark,
they become presumptively less
acceptable under section 112, They then
would be weighed with the other health
risk measures and information in
making an overall judgment on
acceptability, Or, the Agency may find,
in a particular case, that a risk that
includes MIR less than the
presumptively acceptable level is
unacceptable in the light of other health
risk factors.

In establishing a presumption for MIR,
rather than a rigid line for acceptability,
the Agency intends to weigh it with a
series of other health measures and
factors. Thess include the overall
incidence of cancer or other serious
health effects within the exposed
population, the numbers of persons -
exposed within each individual lifetime
risk range and assoclated incidence
within a radius around facilities, the
science policy assumptions and
estimation uncertainties associated with
the risk measures, weight of the
scientific evidence for human health
effects, and other quantified or
unguantified health effects.

The BPA alse considers incidence to
be an important messure of the heaith
risk to the exposed population;
Incidence measures the extent of health
risk to the exposed population as a
whole, by providing an estimate of the
occurrence of cancer or other serious
health effects in the exposed population.
The EPA believes that even if the MIR is
low, the overall risk may be
unaccepiable if significant numbers of
persons are exposed to a hazardous air
pollutant, resulting in a significant
estimated incidence. Consideration of
this factor would not be reduced to &
specific limit or range, such as the 1 case
per year limit included in proposed
Approach B, but estimated incidence
would be weighed along with other .
health risk information in judging
acceptability.

‘The limitation of MIR and incidence
are put into perspective by considering
how these risks are distributed within
the exposed population. This
information includes both individual
risk, including the number of persons
exposed within each risk range, ag well
as the incidence associated with the
persons exposed within each risk range.
In this manner, the distribution provides
an array of information on individual
risk and incidence for the exposed
population.

Particular attention will elso be
accorded to the weight of evidence
presented in the risk assessment of
potential human carcinogenicity or other
health effects of a pollutant. While the
same numerical risk may be estimated
for an exposure to a pollutdant judged to
be a known human carcinogen, and to a
pollutant considered a possible human
carcinogen based on limited animal test
data, the same weight cannot be
accorded to both estimates. In
considering the potential public health
effects of the two pollutants, the
Agency's judgment on acceptability,
including the MIR, wili be influenced by
the greater weight of evidence for the
known human carcinogen.

In the Viny! Chloride decision, the
Administrator is directed to determine a
“gafe” or “acceptable” risk level, baged
on a judgment of “what risks are
acceptsble in the world in which we

- live.” 824 P.2d at 1185, To aid in this

inquiry, the Agency compiled and
presented a “Survey of Societal Risk" in
its March 1989 proposal (54 FR 0621-22).
As described there, the survey
developed information to place risk
estimates in perspective and to provide
background and context for the
Administrator's judgment on the
acceptability of risks “in the world in
which we live.” Individual risk levels in
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the survey ranged from 107" to 1077 (that
is, the lifetime risk of premature death
ranged from 1 i8 10 to 1 in 16 million),
and incidence levels ranged from leas
than 1 case per year to eslimates as high
as 5,000 to 20,000 cases/year. Everyday
risks include risks from naturai
background radiation as well as risks
from home accidents. Natural
background radiation {excluding radon)
at sea level creates individual lifetime
cancer risks in the range of 3 in 1,000
and an estimated 10,000 cancer cases
per year. Natorally occurring radon in
homes poses an additional source of
radiation risk, and these risks can be as
high as 1 in 100 to 1 in 10. EPA estimates
that this causes an estimated 8,000 to
40,000 cancer cases per year. In the US,,
accidents, natural disasters, and rare
diseasea pose individual risks of death
from 1 in 10,000 {e.g., tripping and falling
- which gause approximately 470 deaths
per year) to 1 in 10,000,000 {e.g., rabies,
which causes an average of 1.5 deaths
per year).

Judgments on risks have also sparmed
a broad range of risk levels. The NCRP,
following recommendations of the
International Commission on
Radioclogical Protection, has
recommended that maxirom individual
exposures from non-medical, manmade
radiation be limited to an amount
corresponding to risks of 3 in 1,000. It is
important to note that the
recommendations of national and
internationat bodies are coupled with
recommendations that radiation doses
should be "as low as reasonably
achievable” (ALARAY}. The
implementation of ALARA requires a
site-gpecific consideration of the cosl
effectiveness of controls that could be
added Yo reduce radiation doses,

The EPA concluded from the sorvey
that no specific factor in isoiation could
be identified ag defining acceptability
under all circumstances, and that the
acceptability of a risk depends on
consideration of a variety of factors end
conditions. However, the presumptive
level established for MIR of
approximately 1 in 10 thoasand is within
the range for individual risk in the
survey, and provides bealth protection
at a level lower than many other risks
common “in the world in which we
live.” And, this presumptive level alsc
comperts with many previcua health
risk decisions by EPA premised on
controiling maximum individual risks to
approximately 1 in 10 thousand and
below,

In today’s decisions, EPA is using this
approsch based on the fudgment that
the first step jodament on acceptability
cannot be reduced to any single factor.

The EPA believes that the level of the
MIR, the distribution of risks in the
exposed population, incidenice, the
science pelicy assumptions and
uncertainties associated with the risk
measures, and the weight of evidence
that a pollntant is harmful to health are
all important factors to be considered in
the acceptability judgment. The EPA
concluded that this approach best
incorporates all vital health information
and enables the Agency to weigh it
appropriately in making a judgment. In
contrast, the single measure Approaches
B, C, and D, while providing simple
decisionmaking criteria, provide an
incomplete set of health information for
decisions under section 112. The
Administrator believes that the
acceptability of risk under section 112 is
best judged on the basis of a broad set
of health risk measures and information.
Aa applied in practice, the EPA's
approach is more protective of public
health than any single factor approach.
In the case of the radionuclide eources
regulated here, more than 90 percent of
the population living within 80 km
would be exposed to risks no greater
than approximately 1 in 1 million and,
the total number of cases of death or
disease estimated to result would be
kept low.

Under the two-step pracess specified
in the Vinyl Chloride decision, the
second step determines an “ample
margin of safety,” the level at which the
standard is set. Thia is the important
step of the standard-setting process at
which the actual level of public health
protection is established. The first step
consideration of acceptability is only a
starting point for the analysis, in which

a ceiling for the ultimate standard is sst.
The standard set at the second step is
the legalfy enforceable limit that must
he met by & regulated facility.

Even though the risks judged
“acceptable” by EPA i the firsi step of
the Yiny! Chioride inquiry are already
low, the second step of the inquiry,
determining an “ample margin of
safety,” again inclades consideration of
all of the heaith factors, and whether to
reduce the risks even further. In the
second step, EPA strives to provide
protection to the greatesi number of
persons possible to an individual
lifetime risk level no higher than
approximately 1 in 1 million. In the
ample margin decision, the Agency
again considers all of the health risk and

other health information considered im

the first step. Beyond that information,
additional factors relating to the
appropriate level of conirol will alve be
considered, including cosis and
economic impacts of controls,

technologicel feasilvility, wncertainies,
and any other relevant factors. After
considering aH of these factors, te
Agency will establish the standard at a
tevel that provides an ample margin of
safety to protect the public health, as
required by section 112, The Agency
termas ite approach the “multifactor
approach.”

2. Format of Standards '

The format of the stendards for the
various source categories varies
because of the differing properties of the
sources and the radionuclides they emit.
Area sources emitting radon are best
monitored by flux measurements. Thus,
flux standards are most appropriate. For
other categories, mixiures of
radionuclides are best related to public
health through the use of the concept of
dose. EPA has promulgated dose
standards to limit emissions in these
cases where it is appropriate. Where a
single radionuclide is emitted or a single
radionuclide emission limit would serve
to limit ail others, EPA has promulgated
an emission limit for that radiamuclide.
All standards inclode releases from
accidents and accidental releases can
result in a violation of the standard.
However, releases from accidents shall
not be considered when determining
whether or not a facility should be
granted permission to construct or
modify under §§ 61.07 and 61.08.
Releases that are not routine but are
more likely than not to occur are
included in determining whether such
approval shall be granted.

Plants are required to monitor their
operations continuously and keep
records of the reeults of their monitering
onsite for five years. Plant owners will
have to certify on a semiannmal basis
that no changes in operations that
would require new testing have
occurred. Althongh the report is based
on a calendar year, the emission limit
applies to any yesr, i.e. any period of 12
consecutive months.

L Historical Background of
Radicnuclide NESHAPs

On December 27, 1979, FPA listed
radionuclides as & hazardous air ~
poilutant under section 112 of the CAA
{44 FR 76738, December 27, 1979). EPA
determined that radionuclides are a
known cause of cancer and genetic
damage and that radionclides cause or
contribute to air poliation that may
reasonably be anticipeted to result in an
increase in mortality or an increase in
serious irreversible or incapacifating
reversible illness, and therelors
constituté a kazardows air pollutant
within the meaning of section 112{a}{1}.
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EPA then detsrmined that radionuclides
presented a risk warranting regulation
under Section 112, and listed the
pellutant under that section. Once listed,
radionuclides became subject to the
requirement of section 112(b}{1)(B) that
EPA establish National Emission
Standards for Hazardous Air Pollutents
{NESHAPs) at a “level which {in the
judgment of the Administrator) provides
an ample margin of safety to protect the
public health from such hazardous air
pollutant,” or find that they are not
hazardous and delist them.

On April 8, 1983, EPA proposed
standards regulating radionuclide
emissions from four source categories:
{1) Elemental phosphorus plants, (2)
DOE facilities, (3) NRC-licensed
facilities and non-DOE federal facilities
(NRC-licensees), and (4] underground
uranium mines. The Agency
simultaneously proposed decisions not
to regulate several other categories: {1}
Coal-fired boilers, {2) the phosphate
industry, (3) other extraction Industries,
(4) uranium fuel cycle facilities, (5)
uranium mil] tailings, (6) high level
radioactive waste facilities, and {7} low
energy accelerators (48 FR 15078, April
8, 1983). In February 1884, the Sierra
Club filed suit in the U.8, District Court
for the Northern District of California to
compel EPA to take final action on the
proposed stendards. Sierra Club v.
Ruckelshaus, No. 84-0656, EPA was
subsequently ordered by the Court to
promulgate final standards or make a
finding that radionuclides are not
hazardous air pollutants and delist
them, .

In October 1984, EPA withdrew the
proposed emission standards for
elemental phosphorus plants, DOE
facilities, and NRC licensees, finding
that the confrol practices aiready in
effect for those categories protected the
public from exposure to radionuclides
with an ample margin of safety. EPA,
therefore, concluded that no additional
requirements were necessary (48 FR
43908, October 31, 1584). In the notice,

EPA also withdrew proposed standards

for underground uranium mines but
stated its intention to promulgate a
different standard for that category and
simultaneously published an Advance
Notice of Proposed Rulemaking (ANPR)
for radon-222 emissions from
underground uranium mines to solicit
additional information on control
methods. EPA also published an ANPR.
for radon-222 emissions from licensed
uranium mills. EPA affirmed its decision
not to regulate the other categories: .
coal-fired boilers, the phosphate
industry, other extraction industries,
uranium fuel cycle facilities. and high

level radioactive wasts. The Agency
also decided to study further the-
category of phosphogypsum stacks to
determine the need for s standard.

On December 11, 1984, the U.S.
District Court for the Northern District
of California found EPA in contempt of
its order to promulgate final standards
and again directed that EPA issue final
radionuclide emisaion standards for the
original four categories or make a
finding that radionuclides are not
hazardous air pollutanta. EPA complied
with the court order by promulgating
standards for radionuclides emissions
from elemental phosphorus plants, DOE
facilittes, and NRC-licensees (50 FR
7280, February 6, 1985) and a work
practice standard for radon-222
emissions from underground uranium
maines {50 FR 15385, April 17, 1865). On
September 24, 1986, EPA promulgated a
final rule regulating radon-222 emissions
from licensed uranium mill processing
sites by establishing work practices for

new tailings (51 FR 34058, September 24, -

1886),

The Environmental Defense Fund
(EDF), the Natural Resources Defense
Council (NRDC), and the Sierra Club
filed petitions for review of the October
1984 withdrawals and final decisions
not to regulate, the February 1986
standards for the three source categories
and the April 1985 standard for
underground uranium minea: The April
1985 standard for underground uranium
mines wag alge challenged by the
American Mining Congress (AMC). In
November 1986, AMC and EDF filed
petitions challenging the standard for
licensed uranium mill processing sites:

O july 28, 1887, the U.8. Court of
Appeals for the D.C. Circuit remanded
to the Agency an emissions standard for
vinyi chloride which had also been
promulgated under Section 112 of the
CAA. Natural Resources Defense
Council, Inc, v. EPA, 824 F.2d 1146 (D.C.
Cir. 1987) { Vinyl Chloride). The Court in

“Vinyl Chloride concluded that the

Agency improperly considered cost and
technological feasibility without first
making a determination based
exchisively on risk to health,

In light of that decision, EPA
concluded that the standards for
elemental phosphorus plants, DOE
facilities, NRC-licensees, and
underground uraninm mines should be-
reconsidered and on November 18, 1987,
moved the D.C. Circuit Court for a
voluntary remand of the challenged
decisions, EPA also agreed to reexamine
all issues raised by the parties to the
litigation. On December 8, 1987, the
Court granted EPA’'s motion for
voluntary remand and established a

tizne schedube for EP% to proposy
regulajory decisions for all radionuclide
source cetegories within 180 days and
finalize them within 380 days, On March
17, 1988, the Court granted & subsequent
EPA motion and modified the order to
require proposed regulatory decisions
by February 28, 198¢ and final action by
August 31, 1988,

On April 1, 1988, EPA salso requested a
remand for its standard for licensed
uranium mill tailings. On August 3, 1988
the Court granted EPA’s motion and put
the uranium mill tailings NESHAP on
the same schedule as the other
radionuclide NESHAPs.

On March 7, 1889, EPA published a
proposed NESHAP which described four
possible policy approaches for
regulating emissions of radionuclides.
Public hearings were held on April 10,
11, 13, and 14, 1988.

- On July 14, 1988, the court granted
EPA’a request for an extension until
October 3, 1989 for final action.

IV. Characterization of the Risks of
Radiation:

A. Scurces of Raa‘z’&tion

Every day each person is exposed to
radiation from a variety of natural and
manmade sources. Natural sources of
radiation include cosmic rays, radon,
and other terrestrial sources. Manmade
radiation includes medical and dental X-
rays, fallout from above ground nuclear
weapons testing and industrial sources.

The earth’s atmosphere acis as a
shield to cosmic rays, absorbing much of
the radiation. People receive a higher
dose of cosmic rays at higher altitudes
because there is less atmosphere to
shield them from cosmic rays. For
example, people living in the mountains
receive & higher dosa than peopfe living
at sea level, and pecple are exposed to
even higher levels when flying in an
airplane, Terrestrial radiation comes
from the small amount of radionuclides
that are naturally present in all matter:
soil, air, food, clothes, and even our
bodies.

Radon is a radionuclide that is
produced as a radioactive decay product
of the radium which is naturally found
in soil. Radon is always present in the
ambient air at levels which are
eatimated to pose some health risk. In
addition, radon often gets trapped in
homes, leading to even higher estimated
health risks. EPA has issued
recommendations to homeowners for
reducing these risks.

This rulemaking deals with sources of
radionuclide emisgions, including radon,
from industrial sources. Although the
amount of radiation dose that most
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paople receive as a result of thesw
emissions i& typically lower than their
natural background dose, the resulting
risk can still be significant. A source
does not present an acceptable risk
simply by being less than natural
background. It is important to note that
total background radiation from al}
gources, including naturally ocourring
raden, results in a calculated individoat
lifetime risk of fatal cancer of
‘approximately one in one hundred. In
most cases, little can be done to reduce
most of this radiation exposure which
people receive from naturai background.
Industrial sources of radionuclide

emissions in the air include a wide
variety of facilities, ranging from nuclear
power facilities to hospitals to uranium
miil tailing piles. Industry uses hundreds
of different radionuclides in solid, liguid,
end gaseous forms, emitting different
types of radiation (alpha, beta, gamma)
at various energy levels. Industrial
sources of radionuclide emissions fall
into two major categories. The first
include industries that use radicactive
materials and have emissions as a result
of an inability to completely contain the
materials they use. For example,
hospitals use radionuclides as part of
their radiclogy departmenis. Since many
of the radionuclides they use are gases,
liquids capable of evaporation, or solid-
capable of sublimation, some '
radionuclides inevitably are released
into the environment, The other type of
source is that which releases
radionuclides {usually radon) as an
unintended conseguence of another
activity, such as mining or milling. An
example of this is phosphogypsum
stacks (piles). These piles of waste
material emit radon because radium
{(from which radon is produced by
radioactive decay} is found naturally in
the same soils that are the source of
phosphate rock.

B. Health Effects of Radiation

The level and type of hazard posed by
radionuclides vary, depending on such
characteristics as the radionuclide’s
radioactive half-life, the type of
radiation it emits, the ewergy leve! of the
emission(s}, and its ability to -
concentrate in the body, Different
radionuclides will irradiate different
parts of the body causing different types
of cancers. .

There are three major types of long-
term health impacts from exposure to
radiation: Cancer, hereditary effects,
and developmental effects on fetuses
guch as mental retardation. Since there
is such a strong foundation for
quantifying the risk of fatal cancer,
EPA's consideration of fatal cancers is
the principa! health consideration in this

rulemalking. However, it {s important jo
note that other health effects have alse
been considered in the ralemaking. The
other effects are not epecifically
addressed in this discussion because
none of them pose & more severe risk to
health. In addition, risk distribution of
health effecis from rediation from most
of the sources considered for regulation
show that fatal cancers occur much
more frequently than non-fatal cancers
and cancers generally occur more often
than genetic or developmental effects.
For sources that emit radon, no genetic
or developmental effects, and very few
non-fatal cancers are expected.
Numerous studies have demonstrated
that radiation is a carcinogen. It is
assumed that there is no completely
risk-free level of exposure to radiation
to cause cancer. Health effacts from
radiation have been observed in studies
of occupationally exposed workers and
of the survivors of the Hiroshima and
Nagasaki atomic bombs, This
information has been verified with
studies of animals in laboratories.
However, the effects of radiation doses
at low levels of exposure can only be
predicted by extrapolating from the
observed effects at higher doses since

- we do not have direct evidence of

cancer causation at low exposure levels,
Some pollutants cause diseases that are
unigue to the pollutant; for example,
asbestos causes asbestosis. Radiation,
however, causes some of the same fypes
of cancers, e.g. levkemia and lung and
liver cancer, that are caused by other
factors. Since these cancers are not
uniquely associated with radiation, it ia
not poessible te differentiate cancers
caused by radiatios from other cancers,

The second type of effect ie the
induction of hereditary effects in
descendants of exposed persons, which
vary in degree and effect and may even
be fatak It is assumed that there is no
compietely rigk-free level of exposure
for hereditary effects. Although
heredjtary effects bave been abgerved in
experimental animals at high doses,
they have not been confirmed at low’
doses n studies of humans,

Based on extensive scientific

" evidence; EPA believes it prudent te

assume that carcinegens, including
radiomuclides, pose a risk of health
effects even at low levels of expasure.
Based on this science policy judgment,
EPA calculates health risk estimates
agsuming that the risk of incurring either
cancer or hereditary effects is linearly
proportional to the dose received in the
relevant tissue. However, the severity of
either effect 12 not related to the amount
of dose received. That is, once & cancer
or an hereditary effect has been

Induced, its severity is independent of
the dose.

Regarding cancer, there continues to
be divided opinion on how ¢ interpolate
between the absence of radiation effect
at zero dose and the observed effects of
radiation {mostly at high doses) in order
to estimate the most probable effects at
doses that represent small increases
above natural background radiation.
Most scientists believe that available
data best support use of a linear model
for estimating such effects. Others,
however, believe that other models,
which nsually predict sormewhat lower
risk, provide better estimates. Thess
differences of opinion have not been
resolved to date by studies of the effects
of radiation in humans, the most
important of which are those of the
survivors of the Hiroghima and
Nagasaki atomic bomba.

Some studies have recently been
completed, and others are now
underway to reassess radiation dose
calculations for the survivors of the
Hiroshima and Nagasaki atomic bombs
and to provide improved estimates of
risk. These studies may reduce the
uncertainty associated with
extrapolation from high doses to low
doses. These studies may also result in
an increase of the estimated risk per
unit dose. But they will not address the
guestion of whether a threshold exists.
EPA is monitoring the progress of this
work and will initiate reviews of the
risks of exposure to low levels of
radiation upon its completion.

C. Risk Assessment

1. Risk Measures Considered in
NESHAP Policy

In decisions on cancer rigks from
stationary scurces of hazardous air
pollutants, the Agency has estimated
three measures of health risk. These are
termed “maximum individual risk”, “risk
distribution”, and “incidence"”. Each of
these combines an estimate of the dose/
responsa for a pollutant with estimates
of exposure to the poilutant. The
response estimated is the pollutant-
related increase in the probability that
an individual will contract fatal cancer
in his or her lifetime. The exposure
estimated is the average daily exposure
assuming exposure for 70 years.

a. Maximum Individoal Risk.
Individual risk ie expressed as an
estimated probability, e.g., 1 in 100
{1679, 1 in 1,000 {16~%, 1 in 12,000 (10™).
Thus, a 1x10™? individeal risk is an
added “chance” of 1 In 1,000 of
contracting fatal cancer sometime in the
individual’s lifetime.

bt
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In: this discussion, the maximum
individusl lifetime rigk is the maximom
additional cancer risk of any person due
to exposure to an emitted pollutant for a
70-year lifetime. The maximum
individual risk is sometimes called the
maximum exposed individual risk. This
estimate is based on the fact that the
concentration of an emission, and the
consequent risk, diminishes with
distance from its source, For
radionuclide NESHAP decisions, the
practice has been to estimate exposure
according to census data on residence
locations. It has also been estimated in
some other Agency decisions as the
maximum at the source perimeter.

The maximum individual lifetime risk
is different from average individual risk
which is sometimes estimated for
sources like public drinking water
systems or food in which the
concentration of & poHutant and other
factors are assumed to be equal at ali
distribution locations, This distinction is
particularly relevant when considering
' the maximum risk one might find -
acceptable fraom different sources. In
using the maximum individual risk in
acceptable risk decisions.for hazardous -
air pollutants, its limitationa should be
considered. Used alone, the measure
does not tell how many people may be
80 affected; it relates only fo the risk to
the most exposed individual[s).

b. Risk Distribution. A risk
distribution estimates how many
persons within a certain distance (e.g. 80
km} of a source of pollutant emissions
are at what level of individual risk.
Typically, the distribution ia given for
10-fold increments of individual risk.
Such a distribution provides the .
decisionmaker with information on both
the individual risk level for those
exposed and the number of persons

exposed at each level. For NESHAP and

other decisions, thé Ageney has
examined risk distributiong hoth as
measures of risk and to conipare the
effects of various strategies for risk
reductions atross & source catégory.
In making an acceptable rigk’ decision.

one relevant consideration is-how many - ¢

people are exposed at eaeh risk level,
e.g. a 16™2risk might be acceptable if
only one person were at thatlavel, but
not if 1 000 peopie were subject to it.
Similarly, the numbers of persons

exposed at various individual risk levels.

could be an important element in.
deciding on acceptable.risk. The risk. .
distrib ition could be used in similar
ways to-consider whether an- ample
margin of safety exists,

¢. Incidence. Incidence. is an estimate .

of population, rather than individual,
risk. It is derived by multiplying
individual risk by the estimafe of the”

ﬂumber of persons at that level of rigk
and summing the resuits over all risk
levels, This number, which provides a
lifetime population risk figure, is then
divided by 70 (years) to give an annual
fatal cancer incidence estimate. The
incidence parameter can be used as an
estimate of impact on the entire exposed
population within a given area by
totalling the incidence associated with
each increment of individual risk.
Incidence can also be portrayed along
with individual risk and population
numbers in a risk distribution. Typically,
the Agency weighs incidence estimates
in conjunction with maximum individual
risk or average individual risk estimates.
Estimated incidence generally is a
particularly informative parameter when
looking at aggregate risk from a category
of like sources. One feature to take info
account whenever:it is used is its
dependence on the size of the source
calegory.

2, Uncertainties in Risk Meagures

Each of the three risk parameters
defined above has three elements, These
are the estimated response per unit of
pollutant concentration {e.g. pCi/! in
air), the estimated exposure
concentration, and the estimation of the
number and location of the population
residing in'the area of the sources ’
(usually taken from census data).

. Uncertainties exist in estimating each
of these elements for a variety of
reasons including the fact that the
relevant data and our understanding of
the biclogical events involved are not
complete, Where data gaps exist,
qualitative and quantitative
assumptions are made based on our
present understanding of the biclogical
mechanisms of cancer causation,
estimates of air dispersion, engineering .
estimates, and other factors, Selection of
~ertain assumptions to-bensed is a-
policy-decision. The Agency has
published guidelines covering many of
these for both cancer risk asaessment

d exposure asgessment ("Final

nidelines for Carcinogen: Risk* .

essment,” (51 FR 33092, September

. 1988) and "Final Guidelines for

“Estimating Exposures,” (51 FR 33042,

September 24, 1868}}.

The following is a discussion of
mathods used to calculate the three
parameters, together with a few
examples of the uncertaintios.

Risk assesgment, under EPA .
gmdeﬂneu. takes.inte account the nature
and amount of avidaneq that the agent. '
will cause the effect of congern in_
humans as well as the uncertainties of
interpretation of data and its, . .
quantification, When the taximty data _
from human studies are available, as in

the case of radionuclides (which is 2
known human carcinogen), there is less
uncertainty ebout the hezard of dose/
response than when the data is solely
from animal studies. Nevertheless,
important uncertainties enter into the
analysis even when human data is
available, Examples include the fact that
human epidemiological studies are often
retrospective and measure effects of
exposure that occurred many years in
the past. The level of exposure ta the
agent at that time ugually must be
estimated and cannot be verified. Also,
in certain categories of human studies,
the studies are often of workers exposed
to the pollutant, Worker populations are
not representative of the general
population with respect to age or sex.
Workers are also generally the healthier
segment of the population. These factors
can lead to over- or underestimation of
risk.

When data from animal studies are
used, uncertainties about exposure can
be expenmentaliy controlled, but other
uncertainties arise. Many of these
concern the extrapolation from data
collected in animal tests to estimate
effécts on humans. The extrapolation

‘has to try to account for many factors,

such as the equivalent dose for humans
and laboratory animals given the size
differences and the potential differences
in metabolism and excretion of a
chemical pollutant.

In addition, uncertainties arise in
extrapolating the observed dose/
response relationship from either
workplace or animal test exposures to
the usually lower dose levels of the
general population.

In estimating exposure, the dispersion
of a pollutant from a source is usually |
quantified by a predictive mathematical
model using a known or model source

" emission rate, temperature and velocity

characteristics, and weather patterns at
a nearby recording weather station. The
model predicts the concentratiqn of the
dispersed pollutant at various distances.
from the source, Standard assumptions
are that the population around the
source resides there for a 70-year
lifetime and is continuously exposed to
the modeled concentrations. The amount
of emissions can be derived from :
sampling and analysis of emissions at
the source or from angineering
estimates, with more or less ungertainty.
associated with esch method sccording
to the type of emission. There are
varying deprees of accuracy and .* . |
precision’in sampling, analysis. oz
estimates of emissions, Therefore, the .
uncertainties involved in the method of
estimacm.? individual exposure and the™
namb individuals exposed are
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numerous. Thus, it s evident that
uncertainty is difficult to quantify.
However, the Agency has completad a
preliminary uncertainty analysis of risk
from radionuclide emiseions from a
limited number of facilities using Monte
Carlo simulation techniques. Instead of
discreet vaiues, distributions were used
for factors having a significant effect oa
cutcome. The results suggest that the
risks calculated represent essentially
median values if the receptor remaing a
that location for 70 years.

3. Methodology

To take into account the buildup of
radioactivity in the body and the
environment, the risk assessment
models incorporate the concepts of
committed dose and the dose committed
by an annual release into the
environment or, equivalently, the annual
dose received at equilibrium as a result
of constant annual releases over long
periods of time.

In attempting to make these estimates,
EPA has tried at all times to give “best
estimates” of the radionuclide
concentrations in the environment and
Individual and population risks.
Wherever possible, measured or
reported data of emissions, meteorology
and population were used. Where
estimates were used, EPA has tried to -
use the most likely numbers in its
assessments. When model facifities -
were used, they were designed 1o be
- representative of actual facilities. EPA's
risk agsessments are based on & current
“snapshot” of each industrial source
category as it now stands. EPA hae not
estimated the maximum conceivable
risks that may result from the facilities
analyzed at some point in the futurse.
Future ricks may be higher or lower
depending on whether people move-
closer to, or further away from, the
facilities stedied and whether the
emissions from those facilities increass
ot decrease. This ia not to say that there
ia little or no uncertainty in the fina}
resalts, As In all such assessments, the.

analyses have considerabls uncertainty. .

'‘A's analyses are pot :tnigmd»to
consiatently everesﬁmta ar: .
underestimate risks, -

" The level of uncer!niniy h gregiter tir

the'éstimate of the maximym individwal"

 ridk than i the estimate of poy utaﬂon
risk. Many possibla errors in
analysis can cancel out in useasmants
of populations. For example, local
meteorelogical conditians may cause
more tadionuclides ta go in one
direction than another. This effect mey

caunse ap overestimate or nnderestimate ,

. of the maximum mdlvidual risk, .

depending on where the most exposed
individual is located. However, this
gource of error tends to be legs
important fit population estimates, gince
the analysis integrates individual doses
tn a large number of people. If one
person gets a larger risk due to local
dispersion effects, it means that another
person is getting less. Consequently,
when the individual risks are summed,
local conditions will not cause a gerious
error in the value for total population
risk. :

In estimating the radiation exposure
to the most exposed Individual, EPA
assumes that the person receiving the
maximum individual risk tves for a 70-
year lifetime at the same site. EPA then
makes its best estimate of the risks to
that individual.

EPA recognizes that most people will
net actually live their entire life in the
same location. Nevertheless, EPA makes
this assumption as a matter of policy
and does not believe that it diminishes
the validity of its risk assessments, EPA
has made this assumption for several
reasons. First, EPA is attempting to
estimate the maximum individual risk,
and it is completely possible that an
individual could live in the same place
for his or her entire life. Use of different
assumptions could lead, in some cases,
to :nderesﬁmaﬁng the actual maximum
risk,

Second, a large fraction of the risk cen
occur in less than the same fraction of .
the 70 years: Risk is not independent of
age, Children appesar to be more:
susceptible to the effects of radiation -
than adults. In addition, due fo their

youth, they generally have & longer time
in which to develop ths cancer caunsed
by the radiation {and they are less Kkely
ta die of eomething else before they.
contract and die of the cancer}. Bue to

‘these two factors, younger people are at

& greaterrisk from the asme dose than

‘older people, {See Table 1}. L EPA were

to reduce the number of years of
assumed exposure {o less than s~ -
lifetime,. it is unclear what number of -
yenars should be used or where to place
those years within s lifetines. For .-
cxumple. should EPA assume that -

- person lives in the namcplamkombirﬁu -
" to age 19 or from age 35.to 50T ‘
;Generaﬂy,indubﬂmmiherfakhe -

times greater than in the second case.
Firially, the difference that would be -
caused by assuming & shortef period of

. exposure is not very significant. For en

assumed constant rate of exposure; -
peaple receive over 8% of theirtotel

" lfetime risk during their first nineteen:
* years. To chiange the period of exposure:

from 70 years to the fHest 10 years of life
would change the final result by less
than a factor of 2.

Many commenters, including the SAB.
digsagreed with EPA's decision to use 7¢
year exposures in calculating maximum
individual risk. However, as stated
above, EPA believes that thie is the
correct method for doing risk
assessments for NESHAPs, Had EPA
used encther method of calculating the
maximum individual risk, it might have
found it necessary to find & different,
possibly more stringent benchmark for
determining acceptable risk.

Third, the conservatism of this
assumption counters two important and
unknown uncertainties that can lead to
an underestimation of risk, The first is
the susceptibility of some members of
the population to radiation. Sclentific
studies have shown that not all people
respond in the same way tc the same
biclogical insult; some members of the
population are more susceptible than the
population as a whole, This problem is
especially acute for the radon sources.
Estimates of the rigk of exposure to
radon are largely based on
epidemiological studies of miners, Le.
adult males. It {s known that children
seem to be more susceptible to radiation

- than adults. In addition, for some

cancers, women &re more susceptible
than | men. this may be true for lung
cances, .

The second factor that EPA hes been
unable 10 quantify, but which would
lead to an underestimation of the risk, is

" the synergistic affects of radiation with
“other poilutants. Redistion is not the

only carcinogen in the environment.
There dre large numbers of carcinogens
and potential carcinogens in the
environment, Radionuclides are oot the
only carcinogens that cause cancer by

- first causing genetic damage. In

addition, eome chemicals may disrupt or
stop the body’s natursl repair
mechaniams. It 18 possible that some of

B _thess pollutanty work synergistically

with radiation fo increase the effact of

. radistion ghove what it would be

otherwise, Whils EPA’s relative risk
model takew into account the effeat of -
chemicals that are widely distributed In

‘tha environment, thers ate hundreds of

chemicals that are concentrated in local
areas; and tha sffects of these chemicals
are not and tan not be taken into .
account. However, EPA'e inability tc
quanhfy this potential increass In risk

" does not ‘mean that this effect does not

exist or that it should not be considered.
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TABLE {— AGE DEPENDENCE OF FIsK
DUE 7O WHOLE Bopy FapiaTion
Assumed Percenfage of Total Lifetime Rigk Az A

Function Of Ages Al Which Rediation Exposure
Qcturg !

Cumulative
; Parcenta
Qmwtgm i I "*.‘*“"‘%a o it
risk risk

30 30

3 60

20 B0

i a0

10 100

' Exposure is At & constart rata for a lifebme,

4. Technology Availability and Plant
Clogure Considerations

In the benzene NESHAP, as well as in
this. NESHAP for radionuclides, EPA has
considered only factors relating to risks
to public health in deriving alternative
“acceptable” levels of risk. However, in
evaluating whether to further reduce the
risk to provide for an ampie margin of
safety, EPA has also considered the
extent to which plants would be forced
to: (a) Install control technologias which
are not cost effective or fully
demonstrated and/or {b} curtail ar stop
production. These considerations are
reflected in today’s proposal to the
extent that they apply to affected
radionuclide sources,

With regard to the availability of
technology to control air pollutants, EPA
has in this case considered a technelogy
available if it has been installed on a
commercial scale in the United States
and adequate data have been collected
an plant and control equipment '
characteristics and performance.
However, at various times in the past,
EPA has considered emission standards
which force plants to install
technologies which do not meet these
current “availability” criteria or cause
facilities to curtail production or shut
down. For example, EPA has in the past
considered a technology “available" if it
has been commercially demonstrated in
other countries, even if no unita have _
been installed in the United States.
Also, EPA has considered bench- or
pilot-scale demonstrations in order to
judge reasonableness of expenditurea
for commercial demonstration of a given
technology.

D. Effective Dose Equi valent

Since 1985, when EPA proposed dose
standards regulating NRC-licengees and
DOE facilities, a diiferent methodology
for calculating dose has come inta
widespread use, the effective dose
equivaleni (EDE). In 1987, EPA. in
recommending to the President new’

guidanee for workers occupationally
exposed to radiation, accepted this
methedology for the regulation of riska
from radiation. This method, which wes
originally developed by the .
International Commission on
Radiological Protection, will be used in
all the dose standards promulgated by
EPA in this notice. In the past, EPA dose
standards were specified in terms of
limits for specific organ doses and the
“whole body dose”, a methodology
which s no Jonger consistent with
current practices of radiation protection.

The EDE is simple, ia more closely
related to risk, and is recommended by
the leading national and international
advigory bodiea. By changing te this
new methodology, EPA will be
converting to the commonly accepted
international method for calculating
dose. This will make it easier for the
regulated community to understand and
comply with our standards.

The EDE is the weighted sum of the
doses to the individual organs of the
body. The dose to each organ is
weighted accerding to the risk that dose
represents, These organ doses are then
added together, and that total is the
effective dose equivalent, In this
manner, the risk from different sources
of radiation can be controiled by a
single standard. The weighting factors
for the individnal organs are listed in
Table 2.

TABLE 2—-WEIGHTING FACTORS FOR

INDIVIDUAL ORGANS
Crgan Famtor
Lung 12
Broast ; A8
Thyroid. 03
Gonads 25
Bone Surface. .03
Rad Bone Marmow. 12
Remaindar 30

EPA’s risk models differ from those
underlying the ICRP recommendations,
primarily due to advances in the field of
radiation risk estimation since the ICRP
recommendations were published, As a
result, the risks calculated by EPA are
nat strictly proportional to the EDE
derived using ICRP quality factors end
organ weighting factors. While the risk
methodology underlying the ICRP EDE
differs from that used by EPA, the
widespread acceptance of the EDE
approach make it & reasonable basis for
regulation under the CAA.

E. Science Advisory Board Review

Beginning in 1064, EPA’s Science
Advisory Board {SAR) has conductad
reviews of the risk assessment methods

used in this rulemelking, EPA has
worked elogely with the SAB with
respect to their comments and findings
and believes it has been responsive {o
them. )

In 1984, the SAB recommended that
available scientific information be
integrated into an assessment document
that would lead from identification of
emission sources through calculation of
radiation dose and health risk and the
agsociated degrees of uncertainty. This
has been done in the Environmental
Impact Statement accompanying this
rulemaking.

In 1988 and again in 1989, the SAB
considered the scientific merits of the
EIS prepared by the Agency in support
of this rulemaking. Estimates of health
risk factors were found to be acceptable.
Given below are some important
specific SAB comments and the
Agency’s responses.

548 Comment: EPA should use the
effective dose equivalent concept for
regulations protecting people from
exposure to radiation.

EPA Response: This haa been done in
the final rules.

SAB Comment: EPA should use simple
screening methods in implementation
procedures guch that only the largest
users of radionuclides are required to
report annually ta EPA.

EPA Regponse: A simple screening
procedure has been made part of the
final rule.

SAB Comment: EPA ghould be certain
that the data used to derive its estimates
of risk are the most current available,
and wherever practicable to base their
agssesaments on consensus documents.

EPA Responge: EPA agrees. The 8AB
has given apecific advice on risk lactors
for low-LET radiation and for radon.
The SAB approaches to these risk
factors have been used in the risk
assessments supporting this rulemaking.
The Agency scknowledges that the
BEIR-II report on which some of the
risk factors are based may become out
of date dua to new data that are

. becoming availabie. EPA's risk factors

will be revised to reflect these recent
developments and to incorporate this
newer data as soon as if is practical to
do so. Preliminary information indicates
that the most probable effect of this new
information will be to increase
somewhat the estimate of the number of
health effects due to a unit dose of
radiation. The size of this increase is not
likely to be large enough to affect the
decisions made under this rulemaking.

SAB Comment: The actual objective
of the risk assesament should he made
clear,
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EPA Responge: EPA has nnpmved the
pregentation of risk in the EIS by mors
clearly stating overall assessment
objectives. In particular, aasessment
objectives are carefully defined in terms
of the individual end populations at risk.
The number of pecple at risk and
incidence is presented by range of risk.
Radiation risks are compared with other
risks and other radiation control
recommendations. The objective of
obtaining a best estimate of the dose
and health implications for real persons
and for populations is now explained in
more detail together with explanations
of how these groups are to be defined,

SAB Comment: EPA should use best
estimates and ranges in the specificatien
of risk and provide a detailed
explanation of the uncertainties in the
estimates themselves,

EPA Response: EPA agrees, but this is
a large task. For the short term, we have
performed a sensitivity analysis of the
most important parameters using
simplifying assumptions and have
performed preliminary uncertainty
analyses using a Monte Carlo
simulation. These dnalyses have been
presented in support of the final rule.
For the long term, an Agency task group
has been formed to plan end conduct
more complete studies of the uncertainty
question. This longer term effort will
take a number of years to complete and
will be dependent on the resources
available.

EPA acknowledges the uncertainty in
risk estimates, considers them when
making risk management decisions and
recognizes that a more complete -
quantitative analysis of uncertainty
would be an improvement. However, it
does not believe that such a complete
analysis would change the decisiong
made in this rulemaking. A more
complete discussion of uncertainty is.to
létla Sfmmd in chapter 7, volume 1 of the

V. Decision to List Under Saction 112

Section 122(a) of the CAA required
EPA to determine whether or not
"emigsions of radicactive
pollutants * * * will cause, or
contribute to, aii poilution which may
reasonably be anticipated to endanger
public¢ health.” Once an affirmative
determination is made, that section
requires EPA to list the substance under
section 108{a)(1), governing Nationa)
Ambient Air Quality Standards
INAAQS], 111{b){1)}{A), governing New
Source Performance Standards, or
112(b){1}(A), governing NESHAPs. The
initial decision to list a substance does
not constitute a decision to regulate sny
particular source category. EPA
analyzed numerous studies which

mdmated that exposare to radwnuchsiw
can cause three major types of health
effects: cancer, genetic damage, and
developmental effects. After considering
these health effects, EPA judged that
radionuclides cause or contribute to air
pollution which “may reasonably be
anticipated to endanger public health”
and that they should be listed under
section 112(b){1){A) {44 FR 76733, Dec.
27, 1979). That decision was the first
step in the regulatory process, and if
wag challenged in the current litigation
As a result, EPA hag reevaluated the
decision and the comments from the
public during this rulemaking and has
come to the conclusion that the original
listing under section 112 is correct.

The first part of the listing decision,
the “hazardousness" of radionuclides, is
unchallenged. The evidence that
radionuclides can cause cancer has, if
anything, increased since 1979; see
Volume 1 of the BID. The evidence now
suggests that the risks from radiation
exposurs are higher than was believed
at that time. While some people have
expressed the view that, even though -
radiation can cause cancer, the amount
of radionuclides that are released from a
given source or industry is insignificant
and do not present a risk, EPA believes
that the results of the risk assessmenis
for the source categories demonstrate
the risk to public health that resulis from
radionuclide emissions from industrial
sources. Furthermore, as already
discussed, EPA assumes radiation to be
a non-threshold pollutant, This
assumption, and EPA's risk
assessments, support the listing
decision.

Section 112(b}{1)(A} applies not
merely to any “air pollutant” ac do
sections 108 and 111, but to a
“hazardous air pollutant” that is defined
a6 a pollutant that “causes or
contributes to air pollution which may

reasonably be anticipated to result in an _

Increase in mortality or an increase in
seripus irreversible or incapacitating
reversible illness.” Once a pollutant ig
determined to be a hazardous air
polluiant, the only remaining step is for
the Administrator to determine whether
emissions of the pollutant present a risk
warranting regulation under section
112-~-that is, whether it is a azardous
air pollutant “for which he intends to
establish an emission standard” under
that section. EPA has determined that
radionuclides not only pose a risk of
carcinogenicity and mutagenicity when
emitted into the air {see, National
Academy of Sciences, Commission on
Biological Effects of [onizing Radiation,
Reports Number 3 and 4) but also are
emitted in sufficient quantities as to
create a risk warranting listing under

section 132, Therefm EPA reaffirms lig
prior conclusion that radionuclides
should be listed for regulation under
section 112,

EPA notes that several sources -
included among the source categories
addressed by this rulemaking present
very small risks when viewed
individually. Several are predicted to
emit a level resulting in an incidence of .
lags than one case of cancer every 1000
years, and an associated MIR well
below 1 X104 or even 1xX10™% Based
on this, it has been suggested that EPA
should apply a significance test to these
sgurces, and determine that they do not
warrant regulation based on the
insignificance of the risks presented.

EPA considers it unnecessary to reach
that argument here, EPA applied the
significance test of the Supreme Court's
OSHA benzene opinion in its prior
rulemakings on radicnnclides to
determine whether each source category
warranted regulation. See Industrial
Union Dept., AFL-CIO v, American
Petroleum Institute, 438 U.S, 607 (1980}

* {interpreting the Occupational Safety

and Health Act of 1870 as requiring that
benzene sources be regulated only if
they present “significant” risks}); see
also 50 FR 5189-5184 (Feb. 6, 1985), 49
FR 43905-43915 {Oct, 31, 1984}
{discussing the requirement that risks
from radionuclide air emission sources
be significant in order to be regulated
under Clean Air Act Section 112};
Memorandum of A. James Barnes,
General Counsel, to the Administrator ef
EPA entitled “Final Action on
Radionuclides” (Oct. 23, 1984} (same);
but see Sierra Club v. Rucke/shaus, 802
F. Supp. 892 {N.D. Cal. 1984}. However,
EPA believes it e unnecessary to reach
this issue at this time since EPA believes
that its standards should have no
practical effect on the facilities to which
guch a test might have applicability. But
see CAA section 307{d}(7}{B). Based on
the record, EPA-judges that the facilities
that might be deemed io pose
insignificant risks individually aiready
emit radionuclides at levels well below
the final standard. And, implementation
of a significence test to each individual
source would, for some source
categories such as the NRC licensee
category which contains several
thousand sources, present huge
implementation and resource problems
for the Agency to examine each source
individually,

The standards would have no
practical impact on cperations of
sources that might be deemed to pose
Insignificant risks, other than to assure
that emissions from these sources could
not increase so as o exceed the
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standard. Moreover, impoaition of |
slandards assure that EPA woold be
notified of significant incresses in
emissions at these sources, or other
relevant changes in circumstances, such
a8 changes in the location or expesurg
of the most exposed individual, that
might require additional regulatory
attention.

V1. Discussion of Source Categories

The regulatory decisions reached
today are based on the risk assessments
and other factors aveilable in the
rulemaking record. This rule is also
based on consideration of information
received during the comment period to
the rulemaking.

A. Department of Energy Facilities
1. introduction

The DOE administers many facilities,
including government-owned,
coniractor-operated facilities across the
country. Some facilities conduct nuclear
energy and weapons research and

development, some enrich uranium and

produce plutonium for nuclear weapons
and reactors, and some process, store
and dispose of radioactive wastes.
These facilitiea contain significant
amounts of radicactive material and
emit radionuclides into the air. Other
fecilities contain large stockpiles of
waste ore which emit large quantities of
radon. A discussion of those DOE
faciliies appears as a separate section
later in this Preamble. EPA is
considering the two categories
separately in thia rulemaking because
the two categories employ different
control methods, Some of the DOE
facilities emitting radionuclides are on
large sites covering hundreds of square
miles in remote locations. Some of tha
smaller sites resemble typical industrial
facilities and are located in suburban
greas. ) '

In total, DOE has approximately 30
major sites that emit radionuclides.
These facilities emit a wide variety of
radionuclides in various physical and
chemical states. Emissions from various
DOE facilities represent many types of
radionuclides and both internal and
external dose pathways (although
specific facilities may emit only one or
two radionuclides affecting only one

rathwayl. .

DOE facilitien are presently covered
by a radionuclide NESHAP which Hmits
emissions such that no individual
receives a whele body doae of 25 mrem/
y or receives a dose of 75 mrem/y to any
organ. DOE also controls releasas from

these faciliies under DOE orders which
limit caleulated doses to the general
public to less than 1007 mrem/y from all
sources and pathways. By incorporating
the ALARA concept inte its Orders,
DOE has kept the dose to the public well
below 100 mrem/y. The NESHAP also
mandates that DOE send annual reports
of emissions to EPA. The information
gathered from these reports contributed
to EPA's risk assessment of DOE
facilities,

2. Egtimates of i:'!xposure and Risk

EPA's risk agsessment of DOE
facilities is a site-by-site assessment.
Emissions are based on DOE's 1988
report of emissions, meteorological data
are from on-site towers or from nearby
weather stations, and population
distributions within 80 km are based on
U.S. census tract data. EPA has updated
its 1isk assessment with information
received during the comment period.
EPA has a high degree of confidence in
the results of this risk assessment.

According to EPA’s analysis, all DOE
facilities are in compliance with the
current NESHAP. The risk to the most
exposed individual is approximately
2.0x107% DOE [acilities are estimated
to cause 0.28 fatal cancers per yesr to
the exposed populations within 80 km of
all DOE facilities. Most of the exposed
population has a lifetime fatal can
risk of less than 1Xx107% :

Table 3 presents example acenarios to
show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individzal lifetime risk, total
population exposed at or ebove
particular risk levels (Le., risk
distribution}, and annuai incidence
attributable to the population exposed
at each risk level. The table also

.presents available estimates of annmal
incidence and maximum individual
lifetime risk for a.lower emission level.

3. Application of Decision Methodology
to the DOE Facilities Source Category

The decision that resuite from the
application of the multifactor policy
approach to the DOE source category iz
described below.

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is 2.0107% In
establishing the policy for setting
NESHAPs in the context of benzens, the
Agency determined that emissions
resulting in a lifetime MIR nn greater
than approximately 11074 are

presumptively scceptable, In light of the
numerous uncertainties in both
egtablishing the parameters for the risk
assessment and in modelling actual
emissions and exposure, as well as the
recognition that in achieving
compliance, sources will generally
control 80 as to ensure that a buffer
exists helow the actual level of &
standard, EPA judges that the MIR of
2.0 107 *is essentially equivalent to the
presumptively safe level of
approximately 11074, EPA then
considered the other risk factors in
order to determine whether the baseline
level is acceptable.

The estimated annual incidence is 6.28
fatal cancers per year, or 1 case every 4
years; in addition, there would be an
approximately equal number of non-
fatal cancers per year, Very few people
are at risks greater than 1.0x 1074, and
approximately 88% of people within 80
km of DCE facilities receive risks of less
than 1x107%

After examining these factors, the
Administrator has determined that the
baseline emission levels and risks from
DOE {facilities are acceptable.

Decision on Ample Margin of Safety. -
In addition to reexamining all the
health-related factors discussed above,
EPA haa also examined the cost,
scientific certainty, and technological
feasibility of control technology
necessary to lower emissions from DOE
facilities. The results of this analysis
may be seen in Table 4. Alternalive |, a
standard of 10 mrem/y, representing the
current baseline emissiona, was
compared with alternative IL, a standard
of 3 mrem/y a standard, equivalent to
IX1674 ’

A comparison of the two alternatives
indicates that only a very small .
reduction in incidence would occus,
from 0.28 1 0.25, or 1 case every 33
years, with 8 concommitant reduction in

" MIR from 2x107*ta 1X10"* Based on

this very small reduction in incidence,
the small decrease in individual risk that
would result, and on thé costs of
achieving Alternative If, EPA has
determined that a 10 mrem standard
provides an ample margin of safety by
continuing regulation of this category to
insure that the current levels of
emissions are not increased.
Requirements of the rule, such as the
submission of yearly reports and
obtaining prior approval of new
construction or modification, assure that
DOE facilities will keep emissions at ot
below an acceptable level insuring an

ample margin of safety. Moreover,
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because each facility subject to this rule
must demonstrate compliance with the
10 mrem/y ede emissions standard, it ia
likely that most, if not all, exposed
individuals will receive a dose
significantly less than 10 mrem/y eds.
Therefore, EPA believes that limiting
emissions to their current level by
imposition of a atandard of 10 mrem/y
EDE to replace the previous standard,
will pretect public health with an ample
margin of safety. EPA is promulgating &
NESHAP meandating that radionuclide
emissions from DOE facilities shall not
cause any individual to receive a dose
of greater than 10 mrem/y ede.

TaBLE 3.--D0E Facmimes

Emmmmmwmqummw !
prodt.sctiomi

DOE. These mciude nuclesl weapons

tegting &nd ressarch faciliies and other nucleer

resaarch end produciion feciiies. There are 30

m:;oq i%OE faciities thut releass radionuclices imo
air.

A(’mm I | Atemative 1
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individual risk

R S— 20x1omel 107
Ircidence within | !
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Risk individual

E-2 10 E-1........] 4 G

E-3 t0 £-2 .o 1] ¢
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E-3tp E-2 .rvierd o} a
E-4 to E-3 ......... ) )
E-510 E4 .........| 0.23 0.22
E8t0ES..... 0.032 0.0074
[:5 48 - S 0.010 0.014

Other Health impacts: Total cancars no more than
twica fatal cancers.
‘Theromfmmzslaeophntﬂ\bwt.

Hm,wwmolmtmm because
detaied damographics not bean obtained.

incremant Total Incremant Incremant Total
Alternative MIR Incidence Incidence Incidence capitel cost shnuaized | annualized
raduction recuction cost cost
| (Baselina} .... 20107 0.28
H 1.0x107* 0.25 0.03 0.03 $59M $0.2M $ 0.2M
Comments: Alternative I: Baselina rule, smission kmit of 10 mrem/y ade—highest mmmmmmmmnm
Alternative I Enmnonhmtoiamnty oqdvalem:oaMlﬂuHxW"}—hefoiMngmﬂsmm Alsmos—beam stops and delay ¥nes; Oak

Ridge—HEPA filters, particulate scrubbers, and tritiated water capture.

4. Implementation

a. Introduction. QRP's experience in
implementing the existing radionuclide
NESHAP govering DOE facilities has
shown that implementation of the
current standard has several problems.
EPA has developed a new system for
implementing the NESHAP designed to
overcome the limitations in the present
standard.

b. Yearly Reports. The
implementation system for the NESHAP
is designed to provide EPA with yearly
reports on the leveis of emissions from
regulated facilities and resuiting doses.
Presently, DOE facilities monitor their
emissions and make annual reports to-
EPA. These reports shall continue under
the new NESHAP. Although the report is
based on a calendar year the dose
standard applies to any year, i.e. any
period of 12 consecutive months, Since
these reports provide EPA with the
information it needs, DOR facilities are
exempted from the reqmrements of
61.10.

c. Methods of Measurement. Because _

the thresholds for measurement are
much lower than the standard; under
certain circumstances the concentration
and potential doses assaciated with
release points that are above the
threshold may be so low that direct
measurement may not be practical, With

prior EPA approval, DOE may determina

these emissgions through alternate
procedures.

d. Definition of a Facility. A problem
in implementing the current standard is
the ambiguity associated with the -
present definition of a facility. To
resolve this ambiguity, the new rule
specifies that all the buildings,
structures and operations within one
contiguous site shall be considered a
single facility. For example, the entire
DOE facility at Oak Ridge, Tennessee
must meet the current standard of 10
mrem/y ede, instead of each individual
building meeting the 10 mrem/y ede
standard, :

8. Distinction Between Construction
and Modification. A potential problem
resuliing from EPA’s definition of &
facility as all the buildings, structures
and operations within a given plant site,
is confusion pver whether the
construction of a new building is part of
an existing facility, s new construction,
or is a modification of an existing
facility. This rule specifiea that the
construction of a new building is new
construction at the facility and nota
modification of the facility. This
distinction is important because all new
construction needs to be checked to see
whether or not it needs prior approval
but modifications which do not cause &
net increase in the rate of emissions
from the facility do not need prior
approval,

f. Prior Approval of New Construction
or Modification. EPA will not change
the basic definition of modification that
exists at 40 CFR 61.15. A change that
will result in any increase in the rate of
emisgions is a modification, no matter
how small that increase is. This includes
cases where the modification has the
potential to increase emissions above
prior actual emissions. However, to
reduce unnecessary paperwork, it is
appropriate to avoid applications for
approval in cases of smal} changes.

Therefore, EPA is promulgating a
system under which DOE facilities will
use CAP-88 to determine the dose to the
most exposed individual due to the
modification or new construction. If the
estimated maximum individual dose
added by the new construction or
modification is less than 1% of the
standard, then the modification cr new
construction does not need prior
approval,

In making the determination of dose

~ for this purpose, DOE must use the

emission factors and source term
determination from “BID: Procedures
Approved for Demonstrating
Compliance with the Dose Limits
Established by 40 CFR part 61, subpart
L" (BID: Compliance} or other
procedures for which EPA has granted
prior approval.
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B. Nuclear Regulatory Commission -
Licensed and Non-DOE Federal
Facilities

1. Introduction

NRC-licensed, Agreement state-
licensed, and non-DOE federal facilities
include over 8,000 different facilities,
These facilities include research and
test reactors, hospitais, clinics, the
radiopharmaceutical industry, low level
nuclear waste disposal facilities, and
other research and industrial facilities.
These facilities are located in all {ifty
states. EPA estimates that virtually
every American lives within 80 km of an
NRC licensee.

The facilities in this category emit a
large number of radignuclides, These
radionuclides affect individuals by
inhalation, ingestion, ground deposition
and immersion pathways. Individual
facilitiea may emit only one or two
radionuclides affecting only one or two
pathways.

Emissions from this source category
are presently covered by a radionuclide
NESHAP which mandates that .
emissions do not cause any individual to
receive a whole body dose of more than
25 mrem/y or receive a dose of 75
mrem/y to any organ. Two categories of
NRC-licensees have been exempted
from coverage by the existing NESHAP:
High-level nuclear waste (HLW)
facilities and uranium fuel cycle (UFC)
facilities. There are two types of HLW
facilities, management and disposal
facilities. The disposal of HLW, which
occurs at a few unique facilities, is-
considered as a separate source
category. The management, processing
and storage of HLW that occors at &
NRC-licensee is included in the estimaie
of emissions of the licensee used in the
analysis that underlies the rule for this.
category. UFC facilities, which are
distinctly different facilities, are being
analyzed ae a separate source category.

2. Estimates of Exposure and Risk

EPA's risk assessment of this category -
combined an analysis of the nine sub- .
categories that make up this category.
Due to the wide scope of this categary.
EPA's risk assessment of this sonrce
category includes both the largest
known emitters and model facilities -
with model populations. The estimates
of maximum individual risk are based
on the assessment of the Jargest known
emitters.

The analysis of the largeat sourcea
was based on information compiled
from previously existing databases and
information received from some of the
sources themselves. The model facilities
were developed after reviewing data
from surveys conducted by the NRC and

: deacribed below.

“the Conference of Radiation Control

Program Directors. The use of model
facilities increases the uncertainty of the
risk assessment. Espacially uncertain
are estimates of the population within
given risk ranges.

The estimates of population risks are
based on extrapolations from model
facilities using census tract data.
Frequency distributions do not take into
account overlapping sources.

The results of this analysis show a
maximum individual risk of 1.8 1074
EPA estimates that this category results
in 0.18 fatal cancers per year. Although
virtually the entire U.S. population is
exposed to emissions from this category,
EPA's analysis shows that less than
0.5% of the U.S. population receives a
lifetime fatal cancer risk greater than
1x107% Some of the larger NRC- :
licensees release small amounts of
jodine-i25 and iodine-131; these
radionuciides can cause thyroid cancer,
which is usually non-fatal.

Table 5 presents example scenarios to
show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or sbove
particular risk levels {i.e., risk
distribution), and annual incidence
attributahle to the popalation expused
at each risk level. The table also
presents available estimates of annual
incidence end maximum individual
lifetime risk for a lower emission level.

3. Application of the Decision
Methedology to the NRC Licensees and
non-DOE Federal Facilities Soures
Category

The decision that results from the
application of the multifactor approach
to the NRC-licensees and non-DOE
Federal facilities source category is

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is 1.6107% In
establishing the policy for setting
NESHAPs in the context of benzene, the
Agency determined that emissions
resulting in a ifetime MIR no greater
than approximately 1x10™*are
presumptively acceptable. In light of the
numerous uncertainties in both
establishing the parameters for the risk
assessment and in modelling actual
emissions and exposure, as well as the
recognition that in achieving compliance
sources will generally control so as to

ensure & buffer exists helow the actual -

leve! of a standard, EPA judges that the
MIR of 1.8 107 * is essentially
equivalent to the presumptively safe

level of appreximately 11074 EPA
then considered the other risk factors in
order to make an overall determination
on acceptability,

Very few people are at risks greater
than 1.0 x10™* and approximately 99% of
people within 80 km of NRC licensees
are at risk levels of less than 1107
The estimated annnal incidence is 0.16
fatal cancersper year, or 1 case every
years, In addition, there would be an
estimated annual incidence of
approximately 0.8 non-fatal cancers per
year, most of which is attributable to
thyroid cancer caused by emissions of
radioactive iodine from hospitais and
radiopharmaceutical manufacturers
(thyroid cancer is aiso treated with
iodine treatments),

After examining these factois, the
Administrator concludes that baseline
emissions are acceptable for this source
category.

Decision on Ample Margin of Safety.
In addition to re-examining all the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibility of control technology
necessary to lower emission from NRC.
facilities, The results of this analysis
may be seen in Table 8. Due to a lack of
detailed information on all NRC
licensees, EPA has analyzed model
facilities. Alternative |, a standard of 10
mrem/y representing the current
baseline emissions, was compared with
Alternative II, a standard of 3 mrem/y, &
standard equivalent to 1x107*

EPA's risk essessment indicates that
no reduction in incidence would oceur
and only a small reduction of the MIR
would occur if reduction of current
emisgions to Alternative II levels were
required, In this source category almost
all the incidence comes from people
whose risk level is less than 1x107%
This means that small reductions in the
emissiona of a few licensees kave little,

. _ if any, effect on the number of health

effects, both fatal and non-fatal, in the
population. The costs associated with
these reductions are $5,000.000 with an
annualized cost of $2,400,000 for
compliance with Alternative i Based
on the very small reductions in the risks
to public health and the costs of
achieving Alternative II, EPA has
determined that Alternative I protects
the public health with an ample margin
of safety.

EPA has decided to continue
regulation of this category to insure that
the current levels of emissions are not
increased. Requirements of the rule,
such as the submigsion of yearly reports
and obtaining prior approval of new
construction-or madification, will assure
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‘4. Implementation

a. Introduction, The system for
implementing this NESHAP is described
in “A Guide for Determining Compliance
with Clean Air Act Standards for
Radionuclide Emissions From NRC-
Licensed and Nod-DOE Feders}
Facilities." The Agency has also
developed the COMPLY Computer
Code, for use with “MS-DOS" or “PC~
DOS,” computers to assist the regulated
community in determining compliance
with the standard. For more information,
see “Draft User's Guide for the
COMPLY Code” and “Background
Information Document—Procedures
Approved for Demonstrating
Compliance with 40 CFRpm 61,
subpart L”

b. Yearly Reports. The
implementation syatem for the NESHAP
is designed to provide EPA with yesrly
reports on the levels of emissions and
the dose caused by those emissions from
regulated facilities. There are over 8,000
NRC-licensees, many of which possess
very small amounts of radionuclides.
EPA considers that the emissions from
most sources in this category are so low
that reporting should not be necessary.
EPA has developed & system to

mattar, this atermative i3 the same as the curent NESHAP.

have to report 1o EPA,

determine whether or not reporting is
required by estimating the dose caused
by a facility's emissions. As long as the
dose to the maximum individual is 10%
of the standard or less, the facility does
not have to report. With this provision,
EPA ciirrently estimates that less than
300 facilides would have to report to
EPA.

The Agency has developed a system
for dose determination that is based on
screening models originally developed
by the NCRP, This system is a series of
screening tests each more complicated
and more realistic than the previous
one. Using this system, each affected
facility will, annually, have to check to
see whether or not it needs to report to
EPA. Even if it does not have to report, it
must keep records of the results for 5
years to demonstrats that it has checked
to see whether or not it needs to report,
Although the report ia based on a
calendar year, the dose standard applies
{o any year, i.8. any period of 12
consecutive months.

In order to simplify caloulation of the
gource term, the Agency will allow the
use of EPA-approved emission factors.
The derivation of these emission factors.
is explained in “BID: Compliance.”

‘These factors are applied to the quantity
of radionuclides used annually at the
facility. Radiomuclides in sealed
containers are excluded. The results of
these calculations are used as the input
of emiasions for the screening model
mentoned above,

For the calculation of dose from low
level radioactive waste, facilities must
use CAPP-88 or another model which
has prior approval from EPA.

Since these reports will provide EPA
with the information ii needs, NRC-
licensees are exempted from the
requirements of § 63.10.

c. Prior Approveal for Modification or
New Construction, EPA has decided that
the system discussed for DOE facilities
also be used for this source category
except that the sourcea will not use
CAP-88 to calculate the doses. Instead
they will use the screening models
(COMPLY code) described in the BID.

5. Reconsideration of NRC Licensee
Category

Late in the rulemaking, issues related
to the application of the standard in
Subpart I to NRC licensees were
presentaed io EPA which raised serious
concerns about possible effects of

+
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duplicative, and perhape conflicting,
standards on NRC-licensees, including,
for examiple, the use of radicisotope
therapies by the National Institutes of
Health {NIH) and other medical
facilities. The concerns arise from the
fact that these licensees would be
regulated by both a Clean Air Act
standard under Subpart | and an
existing NRC standard under 18 CFR
part 20. While the level of health
protection achieved under the NRC
standard is generally comparable to that
required by EPA's rule, the two
standards are very different in form, and
the means of demonstrating compliance
with each standard impose significantly
different regulatory requirements. The
basic issue is whether these different
regulatory requirements will discourage
the use of radioisotopes in medical and
experimental therapies. In addition,
NRC has raised the issue of whether
regulation of its licenseea under a Clean
Alir Act standard provides any
additional public heaith benefits.

EPA has expressed similar concerns
in past proceedings on this regulation. In
its Federal Register notice of October 31,
1984, EPA stated, with respect to NRC-
licensed facilities, that the record “does
not support the conclusion that
regulation of {these) * * * facilities is
necessary to protect public health with
an ample margin of safety.” 49 Federal
Register at 43012, In its Federal Register
notice of February 8§, 1985 (50 FR 5190}
EPA stated that;

EPA continzes to believe existing
emissions from these sources are slready so
low that the public health is already
protescted with an ample margin of
safety * * *

Nevertheless, due to the court-ordered
deadline for completion of the
rulemaking by October 31, EPA has
determined that it must promulgate tha
final standard under Subpart I at this
time. However, in recognition of the
serious nature of these concerns, and
the need to further investigate and
. resolve these matters, EPA has
concluded that it should treat the
comments and information filed by NTH
and NRC ag petitions for
reconsideration of the standard with
respect to the range of iasues raised by
NRC and NIH, and EPA is grenting
reconsideration. For this purpose, a
comment period of 60 days from the
date of publication of thig notice is
hereby established for the purpose of
receiving further information and
comments on these issues, and a 3 '
month stay of subpart I, as provided for
under 307{d)(7}B), shall commence o
the [date of publication). Comments
should be submitted (in duplicate if

possible] to: Centrel Docket {A~130},
Environmental Protection Agency, Attn:
Docket No. A-79-11, Washington, DC
20480, After considering the information
received, and other available
information pertaining to these issues,
EPA will issue a decision on the need
far further rulemaldng on the standard
in subpart L

C. Uranium Fuel Cycle Facilities
1. Introduction

Uranium Fuel Cycle (UFC) facilities
are the facilities used in the conversion
of uranium ore to electric power. They

.include uranium mills and tailings (non-

radon emissions}, uranium hexafloride
conversion plants, light-water uranium
fuel fabrication plants, commercial light-
water nuclear power plants, and fuel
reprocessing plants. These facilities are
licensed by the NRC. (Uranium fuel
enrichment facilities are not included in
this category because they are included
in the DOE facilities source category.
Reprocessing plants are not included
since the only one ever operated is
being decommissioned and no
reprocessing can occur under current
policies. If a new one were to be opened
in the future, it would be covered by the

- rule.) These facilities involve operations

with the potential for large relenses of
radionuclides.

These facilities are not currently
covered by a NESHAP. However, all
releases from these [acilities (air, water
and direct gamma radiation) are covered
under the Uranium Fuel Cycle Standard,
40 CFR part 190, This standard wes
promulgated by EPA under the authority
of the AEA and is implemented and
enforced by NRC. Under the standard,
the combined releases of all UFC
facilities must not cause any member of
the public to receive a dose of more then
25 mrem/y to the whole body or to any
organ except the thyraid (which can
receive 75 mrem/y). In the past, the
Administrator decided not to regulate
this category under section 112, because
he determined that the AEA standard
protected public health with an ample
margin of safety. EPA's decision not to
regulate this category is one of the
issues in the current litigation.

2. Estimates of Exposure and Risk

EPA's risk assessment for this
category is the combination of the
results of the assessments of the
different types of facilities includew in -
thia category. The source term for
emissions from uranium mill tailing piles
i estimated for operable mills veing
NRC’s methodology. Fugitive dust
emissions from a tailing pile are
assumed o be & fumction of
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meteorclogice! conditions {wind,
rainfall, temperature}, ore compoygition,
particle size and other factors. The
estimate does not include radon releases
which are covered by & separate
NESHAP. Meteorological and
population data are based on actuai mill
sites. The assessment of the two
uranium hexafluoride conversion plants
is based on reported emissions and
census population distributions and
meteorological data from nearby
airports.

The assessment for fuel fabrication
plants is based on reported emissions
and census population distributions
from the largest facility. The emission
estimate for nuclear power plants is
based on actual releases from operating
plants. Population data is taken from
NRC reference populations. .
Assessments consider effects of multiple
reactors at & site, but not the overlap of
muitiple sites. The results of the analysis
show that the most exposed individual
receives a dose associated with an
increased risk of fatal cancer of
1.5x%10"% There is a predicted incidence
of 0.1 fatal cancer per year in the
population; with aimost all the
population risk received by people with
a lifetime risk of less than 11078,
Virtually the entire U1.S. population lives
within 80 km of at least one UFC facility.

Table 7 presents example scenarios to
show how different emission levels
would result in different health risk
profiles, The table presenta the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or above
particular risk levels {Le., risk
distribution), and anmeal incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for 8 lower emission level

3. Application of Decision Methodology
to the Uranium Fuel Cydle Source
Category.

The decision that results from the
application of the multifactor approach
to the UFC facilities source category is
described below.

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is approximately
1.5% 1874 In establishing the palicy for
setting NESHAPs in the context of
benzene, the Agency determined that
emissions resulting in & lifetime MIR no
greater thar approximately 110 *are
presumptively acceptable. In light of the
numerous uncertainties in both
establishing the parameters for the risk
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atmosphem 'I'here ars exght (5 :
operational, 3 standby) elemental
phosphorus plants located in four
different states. However, most of the
emisgions come from two plants in
Idaho.

Due to the types of radionuclides
emitted by these plants, virtually sl} the
dose is received by the lung through the
inhalation pathway causing an
increased risk of lung cancer. This risk
can be controlled through the use of a
standard which directly limits emissions
of polonium-210 (control measures
which limit polonium-210 also limit
emissiona of lead-210). There is no need
to write dose standards.

Elemental phosphorus plants are
currently regulated by a NESHAP that
limits their emissions to no more than 21
curies of polonium-210 annually.

2. Estimates of Exposure and Risk

EPA's risk assessment of elemental
phosphorus plants is a site-by-site
agsessment of operating and standby
plants, based on monitored data and
throughput. Changes in the risk -
assessment since the proposal are the
result of corrected meteorological data.
Maximum individual risks were -
assessed at actual residences or at a .
location 1500 m in the predominant wind

dtrecbon. 'l'he lma&on of nearby

populations was taken from census tract

data.

According to the assessment, EPA
estimates that the most exposed
individual recelves a lifetime fatal
cancer risk of 5.7 X 1074 There is an
increased incidence of 0.072 fatal cancer
per year in the nearby {within 80 km)
population, or 1 case every 14 years.
Over 75% of the exposed population
receives risks of less than 1 10°%

Table 9 presents example scenarios to
show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terma of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or above
particular risk levels (i.e,, risk
distribution}, and annual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission level.

3, Application of Decision Methodology
to the Elemental Phosphorus Plants
Source Category

The decisicn that results from the
application of the multifactor approach

1 th&alemental phosphorus planty
source category is described below.
Decision on Acceptable Risk. Az
stated earlier, the maximum individual
risk to any individual is 5.7 x107¢ This
is higher than the presumptively safe
level. The estimated annual incidence is

_0.072 fatal cancer per year. There are an

estimated 5000 people that are exposed .
to risk levels greater than 11074 and
an estimated 365,000 people that are
exposed to risk levels greater than

1% 107% After examining these factors,
the Administrator has determined that
the risk level represented by the
baseline is unacceptable. EPA then
considered Alternatives I and Il to
determine an acceptable risk level. A
reduction in emissions to 2 curies/y Po-
210 would reduee the incidence 1o 0.024,
or 1 case every 40 yeara and expose no
one to a risk level greater than 1x107*
This equals the level that is.
presumptively safe. Therefore, the
acceptable level of emissions of
polonium-210 is a level that limits the
maximum individual risk to any
individual of 1X 1074 represented by an
emissions level of 2 curies/y Po-210:.

TABLE 3—ELEMENTAL PHOSPHORUS PLANTS
{Dmmmmﬁmmmmpmpmmwmmmm pobrmmmmmm_mmm“prmﬂ
b <L R - phosphorus plants,

phosphate ore and ars vaporized by the high temperature in pmm‘fhanana of which 5 are turently operating. Tha
nwydm‘mngmhIMJ
. "m‘ Altornative | Altemative Il
FMaxionum individual risk (lifetime) 57x107¢ 1x 04 1107
Incidence within B9 km (death/y} 4073 o024 B.0022
Aisk individust: N
E-2 %o E~t . 2 1] [« R o
E-3 to E-2 ) o ] 0
E-4 to E-3 5,000 0 0
E-5 to E~4 110,000 20,000 0
E-8 to E-5 250,000 330,000 17,000
jesa E-8. 1.5M 1.5 1.8M
Risk incidencs:
E-2 0 E~1 0 . 1}
E-3 0 E-2 : S 0 ¢ b}
E-4 16 E-3 : . 0.010 [+ Q
E-5 to E-4 0.040 0.0051 1}
E-6 {0 E-8 0.018 0.013 0.00040
iosa E-8 0.0058 0.0058 | ¢.0018
Other Health Impacts: Wmmmmzmddum
- TA.BLE 10"*-ELEMENTAL PHOSPH)RUS PLAN?S R
Sl ] morement | Tote | Lo L | orement | Total
| (Baseiine) ‘BIx0-+| 7 0072
[ 1x 1074 0.024 0.04% 0.048 . SA5M . 24N $2.4M
(3] - i1 10.0022 .02 ) LT A 835“ 318M 5200
fuke, evnistion kmi of 10 Cify Po-Z1 “ eminsion rate is 10 cunieely Po-210. ..
on /

Advarrwiiive | Dagetne
Allemative ii: Emh-onhﬁtof:&lymm;wum

M
Atternative i Fabric fitters on the two ofver. plava..
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Decision on Ample Margin of Safety.
In addition to reexamining all the
health-related factors discussed above,
EPA has slso examined the cost,
scientific certainty, and technological
feasibility of control technology
necessary io lower emissions from
elemental phosphorus plants. The
results of this analysis may be seen in
Table 10, Alternative I, a standard of 2
curies/y of polanium-210 representing
the acceptable level, was compared with
Alternative III, which would require a
collection of work practices.

A comparison of the two alternatives
indicates that in absolute termas, a very
small reduction in incidence would
occur, from 0.024 to 8.0022, representing
an estimated savings of 1 life every 45
years. Level II would alsc lower the
MIR by one order of magnitude to
1107% EPA examined these very small
reductions in risks, and the relatively
large costs of achieving Alternative I,
and has determined that Alternative I
protects the public health with an ample
margin of safety. Therefore, EPA is
establishing a NESHAP limiting
emissiong from elemental phosphorus
planta to 2 curies/y of polonium-210, as
compared o the existing standard of 21
curies/y.

4. Implementation

. The current NESHAP for elemental

phosphorus plants required each plant
to either conduct an initial test on its
emissions or get a waiver from testing,
After this original report no further
testing was required, unless plant
operationg were changed significantiy.
EPA plans to continue this system,
without the waiver provisions. Tests
conducted under the current NESHAP
are still valid if conditions have not
changed.

Plants will be required to monitor.
their operations continuously and keep
records of the results of their menitoring
onsite for five years. Plant owners will
have to certify on & semiannual basis
that no changes in operationa that
would require new testing have
occurred. Although the report is based
on a caiendar year the emission Hmit
applieg to-any year, Le. any period of 12
consecutive months.

Since the reports provide EPA with
the information it needs, elemental

phosphorous plants are exempted from
the requirements of § 61.10.

E. Coal-Fired Utility and Industrial
Boilers

1. Intreduction

This category covers electrical utility
and industrial boilers which emit the
radionuclides naturally present in coel.
Coal contains only minute amounts of
radionuclides. This category is being
considered because large boilers bum
large quantities of coal and are so
widely dispersed thmughout the nation
that the radionuclide emissions are
estimated to cause 0.8 fatal cancer a
year among the U.5. population.

Emissions from coal-fired boilers are
presently regulated under National
Ambient Air Quality Standards for
particulate matter, In addition, the larger
new coal-fired boilers have to meet New
Source Performance Standards (NSPS).
Coal-fired boilers are regulated for the
other pollutants they emit including 50,
and particulates.

2. Eutimates of Exposure and Risk

EPA's risk assessment of coal-fired
boilers is based on extrapolations of
estimated radionnclide emissions based
on actual particulate emissions with
model populations. Estimates of
emissions are from the reference
facilities with the largest emissions.
Population riske are based on emissions
from typical plants. These emissions
were analyzed on four sites: urban,
suburban, rural and remote. Further
information was received from a recent
study of emissions from.coal-fired
boilers done by the Office of Air
Quality, Planning and Standarda. EPA
assumed that the entire 1.8, population
lives within 80 km of at least one coal
fired boiler,

EPA estimates that the maximum
individaal risk is 2.5 10" %and that
there are 0.8 fatal cancer a year caused
by radionuclide emissions from both
utility and industrial coal fired boilers.
Virinally all the fatal cancer risk is
bome by individuals whose lifetime
fatal cancer risk s less than 1104

Table 11 presents example scenarics
to show how different emigsion levels
would result in different health risk
profiles. The table presents the risk
estimates 2t baseline in terms of

TaBLE 12—LOAL-FIRED BOLERS

estimated annusl fatal cancer incidence,
maximum individual hfetime risk, total
population exposed at or above
particular risk levels {i.e., risk
distribution}, and annua!l incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual -
lifetime risk for a lower emission level.

3. Application of Decision Methodology
to Coal-Fired Boilers Source Category

The decision that results from the
application of the multifactor approach
to the coal-fired boilers source category
is described below.

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is 2.5 107* which
is below the presumptively safe level.
The estimated annual incidence within
80 km is 0.8 fatal cancer per year, Over
99% of the incidence comes from people
whose individual risk is less than
1x107% Almost everyone in the U.S,
lives within 80 kilometers of a-coal-fired
boiler, which results in a risk which is
very evenly and equitably distributed.
Therefore, EPA concludes that the
baseline riak level is acceptable.

TasLE 11-—~COAL-FIRED BOKERS
Descripuom Over 1,500 electrical utifity and large
boiiars release the emall amounts

of
radiomeﬁdal naturally found in cost along with the
non-radicacttve particulates.
T
ARemative | .
(Basetne) Alternative i

Mendnss

individiugl rigk

L5 1 J— 2E8x10 T i
Incidence within .

80 kiw {deativ'vy 08 04
Rink incivichmd: -

E-2 ty Ex¥ sl ] ]

E-3 10 B2 e . Q ]

E~4 8 BE~F evcue..| G ¢

E-5 0 E~d uvanes| ) ¢4

E=8 3 B8 e 130,000 )

1888 E-8.comimens 240M 240M
Risk incidence

E-2wE-f ... -] 1]

E-3 10 B2 el ] 0

Ed 10 B3 o) o [+]

E-5 t) Evd vreeen| ] 0

E<8 10 E=§ oremd. 6.001 )

1858 E~B..oers] +X-] 0.4

* We bafiove peopb are &t thie rsk lovel bt

all 1,500 facilities in this categofy have not heen
characterzed.

Other Health Impacte: Total cancess no more thas
twice fatsl cancers.

- | ;
Increaest Toted . fncrement Total
Altermative MiF Incidence incidence incidence m anmmized | ennuakzed
reduction rechiction - cont coat
| (Baselina):
(uth} 25x107¢ 0.4




51§72 ter [ Vol. 54, Ng. 24¢ [ Friday, Becember 15, 1980 / Rules and Reguiations
Tastg 12—CoaL-FIRED BOILERS—Continued
Incrament Totad ‘ncrement | Icrement Total
Altemative WA incidence incidence incidence capital cost ennuslized anmualized
feguction reduction cost cost
(inds} *Tx e 0.4 .
Alternative II:
(utif) 1%10°7 0.2 0.2 0.2 $13B $4.48 $4.48
(inds} *1x 10"+ 0.2 0.2 *0.2 *$1.78 *$1.78

*Office of Air Quality Planning and Standards values (Draft—Coal and Ol Combustion Study, 1988).

Comments:
Alternative i Basaline, no rule——tility boilers: current emiasions as controlled by NSPS, PSD, and SIP‘ industrial boilers:

Alternative 1k Utility boalem. retrofit of alt sourcas to meat NSPS (particulate standard).

(NSPS rovtsed] Retrofit would
ustrial boilers: retrofit

Decision on Ample Margin of Safety.
In addition to reexamining all the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibility of control technology.
necessary to lower emissions from coal-
fired boilera. The results of this analysis
may be seen in Table 12. Alternative I,
baseline emissions, was compared with
Alternative II, which would require
retrofitting existing sources to meet the
INSPS. EPA's risk assessment indicates
that the baseline MIR from coal-fired
boilers, 2.5 1078 is very low, well
below the presumptively safe level of
approximately 1x107% The risk is very
evenly distributed among the
population, The costs of Alternative II
are extremely large. EPA examined the
small risks presented by coal-fired
boilers and the very large costs of
achieving Alternative II, and determined
that the current level of emiasions
represents an ample margin of safety. In
~ addition, since all new facilities will

have to meet NSPS, the effect of the
NESHAP would solely be to require-

retrofifting of existing boilers, The NSPS'

provides agsurance that the risks from
coal-fired boilers will be reduced over
time,

Therefore, EPA has determined that
current levels of radionuclide emissions.
from coal-fired boilers represent a lavel
of risk that protects the public health
with an ample margin of safety.

F. High-Level Nuclear Waste Disposal
Facilities

1. Introduction

Management and storage operations
for high-tevel nuclear waste, spent fuel
and transuranic waste are addressed in
the categories for DOE facilities and
NRC-licensed and non-DOE Federal
facilities described ebove. This category
addresses facilities constructed and -
dedicated to long term dispoaal of such
materials pursuant to regulations to be
promuigated at 40 CFR 161. Site
characterization studies for the first

additional health banefits due t¢ reductions in particulate am;sm
units > 2MM Btu/h with ESPs.

such repository are being conducted by
DOE and currently center on Yucca
Mountain, Nevada. In addition, DOE is
constructing an experimental Waste
Isolation Pilot Plant (WIPP} which may
be dedicated as a disposal facility.

2. Egtimates of Exposure and Risk

EPA's risk agsessment of HLW
disposal facilities is based upon DOE

- engineering estimates for conceptual

designs for the WIPP in New Mexico,
and a permanent repository at Yucca
Mountain, They were analyzed by EPA
and are believed to be reasonable.
Population data was taken from U.8.
census data at these gites. Although the
decision on Yucca Mountain's
acceptability as a disposal site has not
yet been made, EPA has analyzed the
Yucca Mountain site in order to
incorporate site specific information into
the analysis. .

EPA estimates that the maximum
individual risk is 7 10 % and that there
would be 0.0000043 fatal cancets & year
caused by radionuclide emissions from
HLW disposal facilities to less than 1
million people within 80 km of these
facilities. All the fatal cancer risk is
borne by individuals whose total fatal
cancer risk is leas than 1x107% "

The reason that the emissions and
risks ara 50 low is the nature of the
disposel operations. Most meterial will
be brought to the site already sealed and
buried below ground. Normal operations
preclude any significant air emissions.

Table 14 presents the risk estimates at
baseline in terms of estimated annual
fatal cancer incidence, maximum
individual lifetime risk, total population
exposed at or above particular risk
levels (f.e., risk distribution}, and annual
incidence attributable to the population
exposed at each risk level.

3. Application of Decision Methodology
to the High Level Waste Source
Category

The decision that results from the
application of the multifactor approach

are used to ratro!

to the HLW disposal facilities source
category is described below.

Decision on Safe With an Ample
Margin of Safety. As stated above, the
individual risks from HLW disposal
facilities are very small, 7x10°% much
less than the 110 *benchmark. In
addifion, there would be 0.0000043 fatal

. cancer g year from radionuclide

emissions from disposal of HLW, see
Tahle 13. The emissions and risk levels
are 8o low that it was not necessary to
evaluate any aiternatives. The
Administrator determines that the
estimate of emissions from disposal of
HLW represents a level that will protect
pubtic health with an ample margin of
safety.

Operations inveolving the
management, processing or storage of
high-level waste, the operations from -
which an increase in emissions are more
likely to occur, are regulated ander
NESHAPS controlling emissiona from
NRC-licensees, uranium fuel cycle
facilities and DOE facilities. Disposal
operations involve burying sealed
containers of radioactive material,
operations from which emissions are
unlikely to ocour. Therefore, EPA
believes that there is no reason to
expect that emissions to air would
significantly increase, and, since the
expected emissions are so low, no

NESHAP is needed.
TABLE 13—HiGH LEVEL NUCLEAR WASTE
. EnsposaL FACIUTIES
Ducrlpﬂon. Facikties duig'nd to dispose of high
h lavel nuciear waste. A are no om'eﬂﬂy gp:t:éi
i for Yucca Moumntsin, Neud-. The

Basofine ore eatimatee of expacted
omissions. No allemnatives & due to ex:
pected riska well beiow 1> 107 '
Alternative |
{Basatine)
Maximurn individual risk (ifetime) ... 7.0%107%
Incidence within 80 km (death/y} ...... - DO00G43
Risk indivicduai: )
E-2 to E-1 ; 0
E-3 to E-2 Q
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TABLE 13—HiGH LEVEL NUCLEAR WASTE
Diseosal Facwmes—Continued

[Descripfor: Facilifles designed & disposs of high

ievel nuclear waste. Tham are no cumently operat-
facilitieg, A tapository & bei

Sl ered for Yucca Mountain, Nevada. The Waste
isolaton Pilot Plant now undsr construction in
New Mexica, may aiso become a diaposal !acmty
Baseline emissions are . estmates of expected
smissions, No altemalives are given due 10 ex-
pacted risks wed betow 1x107%

Altlermnative
{Baseline)

E-4 to E-3
£-5 10 E-4.
-6 1o E-5.
less E-8 101,
Risk incidance:
E-2 to E-1
E-3 10 E-2
E-4 to E-3
E-5 {0 Ewd
E-8 to E-5
loga E-8

|

Other Health impacts: Total cancers no more than
twice fatal cancers.

G. Radon Releases from Department of
Energy Facilities

1. Introduction

The DOE administers many facilities,
including government-owned, .
contractor-operated facilities across the
country. Some of these facilities have
large stockpiles of radium-containing
material. Because this material has s
high radium content it emits large
quantities of radon. This matertal is
stored in at least six different sites (at
five locations} owned or controlled by
DOE in Missouti, New Jersey, New
‘fork, Ohio and Utah. DOE is presently
in the process of taking remedial action
at these gites to dispose of the material
on & long-term basis under procedures
defined by Comprehensive
- Environmental Respanse, Compensation

and Liability Act {CERCLAY}, or has
" completed required action and placed
residues in interim storage. DOE has
entered inta or is negotiating & CERCLA
compliance agreement for these :
remedial actions in accordance with
CERCLA requirements, EPA policy and
Executive Order 12586k The agreement
for the DOE Memticella sits has
incorporated a 20 pCi/m?® —g flux
standard through reference to DOE
guidelines and 40 CFR 192

The current NESHAP covering DOE
facilities does not regulate radon
emissions. Environmental groups
challenged EPA in court to address the
problem of radon emissions from DOR
facilities. In March, EPA. prop that
these facilities be regnlated under &
NESHAP: one option in that proposal
waould have limited emissions of radon

from DOR facilities o oo more than 20
pCi/me g,

2. Estimates of Exposure and Rigk’

EPA's risk assessment of DOE
facilities is a site-by-site assessment of
current emissions. Radon emission
estimates were mostly measured values
provided by DGE or estimated from
measured radinm-226 concenirations in
the wastes. The meteorological data
were taken from nearby stations and
populations are based on U.S. census
tract data.

According to EPA’s analysis, lifetime
fatal cancer risk to the most exposed -
individual is 1.4 X10°% DOE facilities
cause an estimated 0.08 fatal cancer per
year, or approximately 1 case every 12
years to the 28 million persons within 80
km of the DOE facilities. Approximately
75% of the risk to that population comes
from individusls whose risk is over
1x10™% It is noted that this analysis
does not consider the planned remedial
actions which will be implemented
ander CERCLA, as amended, in
conjunction with either Interagency
Agreements or Federal Facilities
Agreements with EPA,

Table 14 presents example acenarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, totat
population exposed at or above
particular risk levels (i.e., risk
distribution), and annual incidence
attributable to the population expaesed
at each rigk level. The table also
presents available estimates of annual
incidence gand maximum individual
lifetime risk for lower emission levels
identified as Alternatives IL and [IL

3. Application of Decision Methodology
to the Radon Emissions From DOE
Facilities Source Category

" The decision that regults from tha
application of the multifactor appreach
to the DOR radon source category is
described below. -

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is 1.4 X107 ° which
is higher than the presumptively safe
level. EPA has considered ather risk
factors tn determine whether the
baseline risk is acceptable. The
estimgted annual incidence is
approximately 0.072 fatal cancers pex
year, and approximately 75% of thet Hek
is borne by people whose risk le gver
1x16~% Owver 2,000 people ere expossd
to risks greater that 11074 Considering

all of these factors, especially the high
level of maximum individual risk, the
baszeline is wnacceptable,

EPA. next examined eevers!
alternatives before determining the
acceptable level; those alternatives and
the risks they present are presented in
Table 14. After examining these
different options, the Agency
determined that Alternative 11, setting a,
NESHAP limiting radon emissions ig 20
pCi/m?-s, is acceptable. The maximum
individual risk that results from this
alternative; 1.8 1074, which in light of
the numerous uncertainties in both
establishing the parameters for the risk
agsesgment and in modelling actual
emission and exposure, ag well as the
recognition that in achieving compliance
sources will generally control 5o as 1o
ensure that a buffer exists below the
actual level of a standard, is essentially
equivalent to the presumptively safe
level of approximately 1xx10°% Over
2a% of the population would be exposed
to risks of less than 1107% In addition,
the incidence level is only 0.040 fatal
cancers per year and 0.0021 non-fatal
cancers annually, Only a few peaple
{approximately 100} would be exposed
to risks greater than 11074 the
predicted rate of fatal cancer among thiz
group is lesg than 1 avery 5,000 years.

Decision on Ample Margin of Safety.
In addition to reexamining all of the
heaith-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibility of control tachnology
necessary to lower radon emissions
from DOE facilities. The results of this
enalysis can be seen in Table 15. When
EPA examined the control teehnology
necessery ta lower radon emissions
from DOE facilities it concluded that the
only technologically feasible control is
burying the sources of radon emissions.
The examined optione Alternative I,
and Alternative I, differ only in the
amount of dirt that is used to bury the
radium bearing waste, The costs and
benefits of controlling emissions fo
various levels can be seen in Table 15.

A comparison of the two alternatives
indicates that a very small reduction in
incidence of 0.008, would resuit from
imposing Alternative II1, representing an
estimated savings of 1 life every 111
years: the change in maximum
individaal risk would also be very small
EPA examined this very small reduction
in incidence and maximum individual
risk and the costs of achieving
Alternative IIf and has determined that
Alternative I¥ provides an ample margin
of safety. Therefore, EPA has decided 1o
reguiate this category by setting &

: nﬂé
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NESHAPHmiﬁng emissims ﬁmm rhesa
_sources to 20 pCifm¥-a. This rule will
assure that all DOE redon sites {radium-

{Description: Radon released fronr waste materials left behind from the Manhattan project and the

228 byproduct meterial disposal and -
storage sites] resulting from DOE

will be covared by the rule: This.
gtandard will protect public health with

cleanup and restorstion under CERCLA  an ample margin of safety.

TasLE 14—RADON FROM DOE FaciLmies

currently stored at six facilities

emogéawdmAmeCmmmMmum

Atternative | .
{hassiine) ARernative it Altervative 11}

Maximum individual risk (litetime) 1.4x102 18107 1. & 11
Incidence within 80 km (death/y) 0.072 0.040 0.012
Risk Inciividuat:

E-2 o E-1 0 y) 0

E-3 to E-2 30 0 0

E—4 to E-3 2,000 100 0

E-5t0 E-4 8.200 3,800 470

E-8 to E-5 360,000 92,000 14,000

leas E-6 28M 26M 28M
Risk incidence:

E-2 o E-1 ¢ 0 0

E-3 o E-2 0.00058 0 0

E-4 to E-3 0.0058 0.00019 0

E-S to E-4 0.0031 0.0014 0.00015

E-8 o E-§ 0.0087 0.0028 0.00052

jess E-8. 0.054 0.038 o.oN

Other Health impacts: Nor-fatal cancers no more than 5% of deaths.

TaBLE 15—RADON FROM DOE FACILITIES
Increment Totnt Increment ncrement Totst
Altemative MIR Incidence incidence incicdence capital comt annusiized amwalized
reduction reducticon cost cost

t (Baseline) 14X 107 0.072 — - - - ‘ —
il 1.8x107* 0.040 0.032 00327 $29M $t.5M 1.5M
LU 1.0x107* 0012 0.028 0.060 $26M | $1.0M T §2.8M

& Baseling; no rule—Seif-reguiated by DOE,

Altornative
Altwrative Il: Cover source to it

omissions 0
Mmhlircmmbmmthpﬁlm

4. Implementation

This NESHAP is & flux standard that
limity the emission of radon from DOE
facilities. The standard limits the:
amount of radon that can be emitted per
unit area {m*)-per unit of time (s). This
standard is not an average per facility
but is an average per radon source. This
will require that all radon sources must
be disposed of in a manner that will
reduce the radon flux to meet the
standard.

Currently, all DOE radon sites have
completed construction of interim
storage facilities or have signed or arg
negotiating cleanup agreements under
CERCLA with EPA regional offices. All
existing agreements require that the
waste be covered to reduce the radon
flux ta 20 pCi/m*s. This rule will assurs
that all future agreements will require
that the radon flux be reduced to at least
this level.

While EPA believes that DOE will be-
able-to meet this standard, EPA
recognizes that in gome cases DOE may
need some time to perform all the
actions necessary tq reduce radon

emigsions ta the raquired levels. In such.
a case, DOE may request & waiver of the
compliance deadline of up to twa years,
under section 112(c){1)(b}ii) of the CAA.
If two years is not sufficient time to -
complete remediation of the sites, EPA
is prepared to discuss extended
schedules for compliance. EPA.
Tecognizes that the requirements of
CERCLA and othet environmental laws
will have to be considered in these
discussjons. This process will ensure
that these sites are cleaned up aa
quickly as poasible.

EPA:believes:that the existing
ovarsight of DOE sites through the
CERCLA program is sufficient to protect
the public health, therefore, EPA is
requiring no additional reporting or
implementation requirements for this
source category, Unlike the other
categories that may be regulated by
other laws, these sites are reporting and
will continue to report to EPA regional
offices, providing EPA with all the
information it needs to assure
compliance with this standard.
Thereforse, these DOE facilities are

ﬁlm'ﬁ%hhmwumwmmﬂwﬁkhmmw
of the cost is to control emissions from the Mormiceto taiings pite.

exempted from the requirements of

§ 6110
H. Phosphogypsum Stacks
1. Introduction _
Phosphogypsum stacks are large piles
of wasfte from wet acid phosphorus
fertilizer preduction. Phosphogypsum
stacks are found at 41 different sites in
11 states. Because phosphate ore
contains & relatively high concentration
of uranium and radium, phosphogypsum
stacks are also high in these elements.
The presence of radium in the stacks

causes them o release radon into the
atmosphere.

‘2, Estimates of Exposure and Risk

EPA has performed a pile-by-pila -
agsessment of radon releases at 58
phosphomsuxn stacks at 41 sites.
Radon emissions are based on measured
radon fluxes at stacks in Florida and
Idaho which, combined with the radium:
content of the phosphate rock, allowed
EPA to estimate emiasions from the
other stacks, The maximum individual
risks estimates are based on the
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locations of nearby residents obtained
from industry or topographical maps.
Where information was unavailable,
people were assumed to be 800 meters
from the site boundary. Populationa
within 80 km were taken from census
tract data. The risk assessment
presented with the proposal hag been
updated in response to new information
provided from the comments.

The estimated maximum individual
risk of fatal cancer from radon
emissions from phosphogypsum stacks
is 91075 The radon emissions are
estimated to cause 0.95 fatal cancers
and 0.047 non-fatal cancers per year to
the 95 million pecple within 80 km,
Approximately 80% of the risk to the
population is borne by people whose
risk is less than 1107 % and 33% of the
risk is borne by people whose risk is
less than 1x107¢

Table 18 presents example scenarios
to show how different emission levels
would result in different health rigk
profiles, The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or above
particular rigk levels (i.e., risk
distribution), and annua! incidence
attributabie to the population exposed
at each risk level. The table also
presents available estimates of annus!
incidence and maximum individual
lifetime risk for a lower emission level
identified as Alternative II.

3. Application of Decision Methodology
to Phosphogypsum Source Category

The decision thai results from the
application of the multifactor epproach
to the phosphogypsum source: category
is described below.

Decision on Accepiable Risk. As
stated earlier, the maximum individusk
risk to any individnal is 910~ >which is
less than the benchmark of
approximately 1x 1074 and is, therefore,
presumptively safe. While the incidence
is 0.95, it results from the low levels of
risk to the millions of persons included
within the modelling radins, with the
bulk of the incidence from people whose
individual risk is less than 1x10"% Qver
77% of the population {s exposed to risks
of less than 1 10°% EPA has concluded
that the baseline risk is acceptable.

Decision on Ample Margin of Safety.
In addition to reexamining all of the
health-related factors discussed above,
EPA has also examined the cost;
scientific certainty, and technelogieal
feasibility of control technology
necessary to lower radon emissions
from phosphogypsum stacks. The resuits
of this analysis can be seen in Table 17,
The examined options, Alternative [ and

Alternative 11, differ only in the amount
of dirt that is used to bury the radium
Dearing waste. The costs and benefita of
controlling emissions to various levels
can be seen in Table 17.

A comparison of the two alternatives
indicates that & small reduction in
incidence would occur from imposing
Alternative I, 0.16; this represents an
estimated incidence reduction of 1 life
every 6 years. Simultaneoualy the
maximum individual risk would be
reduced only marginelly, from 9.1 x107%
to 8.2 1075 EPA examined this small
reduction in incidence and maximurn
individual risk and the relatively large
costs to achieve these small reductions
in risks and determined that Alternative
I provides an ample margin of safety.
EPA has concluded that a standard is
warranted for this category. Setting a
standard will treat phosphogypsum
stacks the same way that other radium
bearing wastes (uranium mill tailings)
are baing treated. A standard will also
ensure that the public will be protected
with an ample margin of safety in all
cases. Therefore, EPA has decided to
regulate this category by setting a
NESHAP limiting emissions from these
sources to no more than 20 pCi/m*s.

4. Implementaticn

This standard is in the form of a work
practice standard that initially directs
that the phosphogypsum by-product be
disposed into stacks or old phosphate
mines, and imposes on those stacks or
mines a standard to ensure thet they do
not emit radon into the ambient air in an
amount greater than a flux of 20 pCi/m2
8. EPA has settled on this form of &
standard pursuant to its suthority under
CAA section 112{e} to set a work
practice standard when it is "not
feaasibls to prescribe or enforce an
emission sfandard” because the
hazardous air pollutant cannot be
emitted through a conveyance designed

- or cansiructed to emit or capture such

air pallutant, Given the size of the
stacks, use of a conveyance to caplure
the radon emittad by the stacks is
utterly impractical Without requiring
the radium-rich phosphogypsum be first
disposed into large, manageable stacks
or mines, which is generally what has
been done with the existing
phosphogypsum, the phosphogypsum
may be incorporated into other products
or otherwise diffused throughout the
country, such that the Agency will be
unable to ensure that the :
phosphogypsum’s radon emissions do
not present an unacceptable risk to
public health, .
Once the phosphogypsum is deposited
in stacks, an additional requirement of
20 pCi/m3s is sufficient to ensure the

continued safety of the public with an
ample margin of safety. This numerical
standard simply ensures maintenance of
the atatus quo as EPA believes all
existing phosphogypsum stacks meet
these requirements without the need for
additiona} contrel technology.

Under this NESHAP, all
phosphogypsum stacks will be imited in
the amount of radonr they may reiease.
The standard limits the amount of radon
that can be emitted per unit ares {m?)}
per unit of time {s). This standard is an
average per stack.

Ninety days after the effective date of
this rule or sixty days after the stack
becomes inactive, whichever is later, the
operator mus! test the atack to
determine whether or not the stack is in
compliance with the flux standard. The
stack is considered inactive if it is no
longer being used for the disposal of
phosphogypsum or for waste water
management operations associated with
the mining and milling of
phosphogypsum. If a stack has not been
used for two years, it is presumed to be
inactive.

Once testing demonstrates that the
stack is in compliance, it does not have
to be tested again. EPA expects that
few, if any, stacks will be used after
they are tested; however, if the stack is
used again, it ceases to be inactive.
When it ceases to be used subsequently,
it again becomes inactive and must be
retested.

Since EPA hag all the current
information it needs on phosphogypsum
stacks, they are exempted from the
requirements of § 61.10.

TABLE 168—[NISPOSAL OF
PHOSEHGGYPSUM STACKS
{Descriptior: Large piles of waste from wet acks

ous fertizar i Radon 8 re-
eased rom the uranium decay product found in
pfwsghata ore. Thare are about B0 stacks on 40
sites. .

ﬁmm ! % Aliemalive if
Maximum
{Hfotima)....weeres B.¥x 108 8.2x10°%
Incidence within
80 km {death/y} . Q.88 [ 879
Rigk indhvidual; !
E2wE-1 ... 0 l D
E-3 to Ev? e 2 >
E—%to E-3 .........] 0 ‘ 0
E~5 10 B4 .......... 400,000 250,000
E-8 w0 E-5 ... 17M 1408
loss E-8............ 7™ B1M
E-2 10 E=~1 o] 1] 0
E-3 t0 E-2 oo rf s} 1]
&4 10 E~3 o} 0
E-5to E4 .o 0,082 0,055
E-8to E-5........ 0.54 0.44
jaes E-B.....uceend] 0.32 ¢.33

Other Haaith Impacts; Non-fatal cancers no more
than 6% deaths.
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TasLg 17-—NSPOSAL OF PHOSPHOGYPSUM STACKS

. Incremtant Total Increment Increment T sat
Allernative MIR incidance widence : el oot annuaiized annualized
radustion reduction capital oot coat
| (Basslina) 21107 0.95
L B.2x107¢ 0.7% c.16 0.18 $4508 $43M $43M

Comments:
Alterriative |: Baseling rule, cover sourca to fmit emissions to 20
wouldbeamwalemwmﬁnemAEAmtemtyEPMormmmm

o the ste.

tailings.

/mi-g-—Siacks have emissions of 4 1o 15 pCi/m%-s; no cover would be needed, This rula

Allarnative {I: Cover sowrce to limit emmsoomto&plem’-&—SlacksurecoveredwrthOSnmterso!d‘ﬂ.Usualtydirthnotkoosiryavaﬂab\taandmusibehaubd

1 Underground Uranium Mines
1. Introduction

When these mines are operating, their
ventilation systems emit Jarge amounts
of radon into the atmosphere. The levels
of radon in an unventilated mine are a
hazard to the miners. Ventilating to
reduce radon exposure to the miners
increages exposure to the general
population.

Underground uranium mines are
regulated by an existing NESHAP. This
NESHAP requires bulkheading of
unused portions of the mines in an effort
to reduce the internal wall surface area
of the mine and thereby reduce radon
emissions into the mine air. EPA has
found that this system is unworkable for
existing mines, and it is unproven for
new mines, The interiors of exiating
mines are 80 extensively interconnected
that any attempt at bulkheading either
produces no results or prevents fresh air
from getting to the mine.s.

2, Estimates of Exposure and Risk

EPA's risk assessment of underground -

uranium mines is a site-by-site
assessment of ali operating or operable
mines, Emission estimates were based
on raden concentration or working level
measurements and ventilation rites
provided by mine operators. The
meteorologival data were taken from

nearby stations and populationa from 5

" to BO km are based on U.8. census tract

data. Population distributions within 5
km were taken from site visils or
obtained from mine owners.

The maximum individual risk of fatal
cancer from raden emissions from
underground uranium mines is 4107
The raden emissions are estimated to
cause (.79 fatal cancers per year to the
population within 80 km.,

Table 18 presents example scenarios
““to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annua} fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or above
particular risk levels (i.e., risk

* distribution), and annual inmdende

attributable to the population exposed
at each risk level. The table also
presents availabie estimates of annual
incidence and maximum individual
lifetime risk for lower emission levels
identified as alternatives I and IIL.
Unlike other tables in this notice,
Table 18 includes two different
estimates of risks for each option. Tha
reason for the two calculations is the
large uncertainty of how the regulated
community would comply with a '
standard at the ievel represented by the

- alternativa. Options available include

bulkheading, reducing their hours of
operation, or shutting down. The wide

TasLE 18«»UNDERGROUND UFIANIUM MINES

range of optiona available to mine
owners greatly increases the difficulty of
predicting what will be the impacts of
the various regulatory options.

EPA has calculated the possible risks
resulting from the regulatory optiona
using two different methods, The first
method assumes that all mines whose
emissions result in doses higher than the
standard will reduce their emissions
sufficiently to meet the standard. EPA -

. then uses these reduced emissions to

calculate the new health impacts. This
method creates what EPA considers to
be the expected risks associated with
that option.

However, to achieve the standard by

. reducing emissions, some mines wiil

have to make very dramatic reductions
in emissions, reductiona that may be too
costly for the mine to remain in
operation. The second method used to
calculate risks (marked with a + on the
tables) assumes that all mines causing
doses in excess of the standard simply
shut down, except in those casea where
the mine owner could meet the standard

by reducing their emissions by less than

25%., EPA, believes that this method will
calculate the maximum health benefit
that could occur as & result of this

" rulemaking. This second method of

calculating risks shows a lower figure
for the total population exposed because
the mines which are assumed to be shut
down would expose no one. -

Enmmumowmmnmm“mwmmmm Enﬂssiommﬁmnopemﬂommmmmmhdmm
Rdon exposure 10

Faraien V.| Atematve i | Attomative i1+ | Atemative 1 | AlSaive
Maxdmum Individuai risk (ietime) 44x107? %10 axiod] . #x107t 1x 10~
incidence within 80 km (desth/y) o 024 0.08. 0.00 0.009
E-2 10 E-1......... (] - N 1 A
E-310 E-2..0 ™ ol ol ol ..
E-4 to E-3 £0,000. 2,500 - 3500 [ - - S = o
E-5 o E~4., 1.6M - 530,000 . 7m008 - 1zom : 11,008
E-8%E-5 4so.eoo ! 260,000°F T . tEM | 110,000

tere E-8 100,000 )
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Tapie 18—UNpEncROUND Unaniuv Mines—Continued

[Dencription: Underground mines used 1§ produca uranium ore. Only 15 ara stif oparating.
radon exposwe 10 miners.)

Emigsions come from operations when mines are ventisted 1o reduce

"M' Atiesnative It | Aftemative 1+ | Aamatve i | Altermative
Aisk incidence:
E-2toE-1... ) 0 0 0 )
E-3to E-2.. o 0 0 0 0
E-4 to E-3 0.21 0.008 0.008 0 a'
E-5 to E—4. 0.55 0.13 0,637 0032 o.0038
£.6 1o E-5.. 0.030 0.11 0.011 0.058 0.0047
1058 E~B ... 0.90040 0.0008 0.0002 0.0080 0.00017

+ Analysis assumes closure of it mines that do nat maet the standard, i the minea operate in such & way that thay meat the stendard population rske wii
increase.

* Less than 25 people at this risk. However, wa cannot quaniily the number because detated demographics have not been obtained,

Other Heaith impacts: Non-tatat cancers na more than 5% of daaths.

TABLE 19— UNDERGROUND URANIUM MINES

" riak laval rd

Incrament Totsl 1 increment Increment: Totst
Altermative MR Incidance incidence incidence cagitsl cost annualized annualized
racuction reduction cost cost
[IE TR 441072 0.79
il 3.0x107¢ 0.24 0.55 0.55 30| $O.4M $0.4M
4+ A0X107¢ 0.05 0.74 074 (D] ") ) .
il 10X 107 0.09 015 0.7¢ $0 $0.4M $0.8M
4 1.0x107* 0.009 0.04 078 0y (] "

' Costs not caicuteted.
Comments:
Altomnative |: Busalme no rule.

emissions, This represen mmemmmummducﬁonmhealmmoctsbbom
Altornative iH: Smremlyede.Amsmmmmmﬂammmmmmwtwm«ﬂmnbmwm

Thhhwsedtoboeqwmm
Altgrnative 1H4-: 3 mrem/y
mMthmﬁ

3 Application of Decision Methodnlogy
to the Underground Uranium Mine .
Source Category

The decision that results from the
application of the multifuctor approach
to the underground ureninm minas
source category is described below,

Decision on Acceptable Risk. As
stated.earlier, the maximum individual
risk to any individual is 4102 which is
much higher than the presumptively safe
level. Considering the high level of
individual risk, the presumption is very
strong that the baseline is unacceptable.
The estimated annual incidenee i
approximately 0.79 fatal cancers pe
year, and over 80.percentof that m& is
borne by people whoserisk is'over
1X167% Over 90,000 pedpls amenpaaed
" to risks greatey than 1>cH0m< THeds < ¢
factors support the judgment that the "

suirfed by the Bnmﬁnar il
unacceptable.

EPA examined several alternatives

before determining the acceptable level; .

thosa aiternatives and the risks they -
. present are illustrated in Table 18. After
: * examining these different Alternatives,
" the-Agency determined that Alternative
.. IL setting a'NESHAP Uimitihg emissions
" from uderground uranjum mines to'10

the expectad results of the standsrd.
AmammMmmsmmmmmmmmwmmm

" mrem/y ede whick resultsina

maximum individual risk of 3310 ¢1gss.
than 10 percent of the pepulation

exposed to riske lesa than 1107* [this.
. non-fatal cancers a year, In addition, it

is dus to the unusuel demographics of
the rek aesessment area, whick.
contains unevenly distributed. .
population centers as apposed to the
more normal situation where the. -

- population Is more evenly distributed),

and an incidence of 0.24 fatal cancers
per year is acceptable.

In establishing the policy for aetting
NESHAPS in the context of the earlies
berizena decision, the Agency
determined that emiuian&muﬂﬁng!n &
- lifetime MIR: io groaterthan- .

- . approximately 1X10™% wie -

- presumptively acceptable. In aghi nf the -
" numerous uncertaifities thboth’ - - ¢

g mbliamng the parameters forthe rid# -

: qassessment and in modelling ectusl
* emission and exposure, as well as the

recognition that in achieving compliance

sources will generaily control so as to
ensure that g buffar exists below-the

- actual level of & standard, EPA judges -

that the MIR:of 3 10~* is essentially :

- equivélent to the presumptively safe -

lavel of approximataly 1104 N‘m
EPA examined the other risk - -

" In addition: to re

emissions by & sufficient amount to meet the standard. This
msnarm&unucmm.stmwmmzs%mmmmnﬂm

informﬂtto_n‘x‘mzthia category. Radon
causes only lung cancer, which means.
that emissions from underground *
vranfum mines will cayse only 0.012

must be noted that for moet of the

- people whose risks are abave 110 ‘

very few, if any, would receive risks as
high as 3 10~4 the risk level equivalent
to 10 mrem/y. Only the few individuals
who are closest to the mines would
receive a dose approaching 10 mrem/y.
Everyone else would receive -
progressively smaller doses and rigks as
distanca from the mine-increases. For
- the vast majority of people whose risk Is
- bove $X 1074 their dosa will be much.
- closerto 3 mmly than itwm be to 10
mrem/jy.

Bodﬂbn an Ic !&rgin of Sde{jr,

slkof the -

health-relnted facwn discussed above.
EPA has also examined the cost,
scientific certainty; and tachrological

. feasibility of control technology

necessary to lower emissions from
underground uranium mines. The results

" of this'analysis can be seen in Table 19;
- EPA has considered Alternatives 1 and
' I for underground wraniam mines. -

Since different mine owners may use
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different methods to reduce the risk te
the maximum individual, thers is a great
dewl of uacerfainty in sssessing tre
costs and the benefits going from
Alternative [ to Alternative I The
range of the benefits of controlling
emissions to various levels can be seen
in Table 18.

A comparison of the two alternatives
indicates that a small redaction in
incidence would occur, from a range of
.24 to 0.05 (approximately 1 every 4 to
20 years), to a range of 0.08 to 0.008
(approximately 1 every 11 to 111 years),
This reduction must be compared to the
increased difficulty and expense that
would be incurred by ¢ of the 15
underground uranium mines in further
reducing the dose to the maximum
individual by a factor of 3 and the
guestionable feazibility of the control
technology. EPA has determined that the
level of Alternative. IT protects public
health with an ample margin of safety.
Therefore, EPA is setting a NESHAP
limiting the dose to the maximally
exposed individual to 10 mrem/y ede.

4. Implementation

This standard is an effective doae
equivalent standard, Mines are limited
in the amount of dose their radon
emissiona can cause to the nearby
population. Due to Mine Safety and
Health Administration (MSHA)
regulations, which are designed to
protect the miners from high levels of
radon in the mine, the exhaust fans must
be operating whensever there are miners
working in the mine. This limits EPA
flexibility in developing other types of
standards to conirol radon emissions.

Under this rule, uranium mine owners

will have to measure their emissions of

radon, find the location of the ‘
maximally exposed individual, use thst
information as imput into the COMPLY
computer cods, calculate the dose to the
maximnm exposed individual, and
report the resuits to EPA. Since
enforcement of the standard will be
based on the results of these
calculations, mine owners can comply
with the new limit by whatever method
or combinations of methods they
choose.

J. Surface Uranium Mingg
1. Introduction

Surface mining is accomplished by the
excavation of one er more pits i expose
uranium ore for removal. This technique
accounted for about 45 percent, on
average, of the uranium ore tonnage
produced ia this couniry between 1858
and 1985. However, much of today's
uranium production is from underground
mines and other spurces.

I the past, annual predection from
surface mines ranged from a few
hungdred tone of ore to 100,000 tons or
more from as many as 1200 mines. Due
to the dramatic decline in the uranium
industry since 1981, the number of
surface mines in operation in the U.5,
has dropped from 50 in 1987 to just 2 in
1287; one of these is scheduled to close
in 1993.

During surface mining, topsoil {called
overburden) may be segregated and
saved for reclamation; overburden is
piled on land beside the pit. The pit and
overburden represent & large surface
area from which radon can escape into
the atmosphere. Radon emiassions from
the pit and overburden are higher than
normal soil because the rock
surrounding uranium deposits has higher
radium concentrations than normal soil.

Health, safety and environmental
hazards associated with urenium mining
are regulated by a variety of Federal
and State laws. As a result of the laws
and regulations, many of the inactive
uraninm mines, are in various stages of
reclamation by the placement of an
earthen cover over the pit and the
overburden. This reclamation of the
mines significantly reduces radoa
emisgions. In the past, EPA decided not
to promulgate a8 NESHAP for this
category. That decision wes challenged
in litigation and is being reexamined in
this rulemaking.

2, Estimates of Exposure and Risk

EPA conducted a fieid study during
the summes of 1088 to obtain
information with- which to model the
surfece mining industry so that
estimates of rigk from surface mining
could be made, Radiometric surveys
were conducted of the two active mines,
located in Texas and Wyoming, and 25
inactive minew located in Arizone, New
Mexico; Colorads, South Dakots, Texas
and Wyoming. In sddition, the
demograr hic and metecrologic data
were gathered in and around eack
mining site,

The maximum individual risk of fatai
canocer from radon smissions from
surface uranium mines is 5 x19°% Tha
radon emigsions are estimated to canse
0.028 fatal cancers per yoar to the
population withia 80 k. Over 95
percent of the risk to the population ie
borne by-people whose risk is lese than
1X107%, and over 75 pesaeat of the risk -
is barne by peopls whose rick is less
than 1 X197% _

Tahle 20 preseuts example scenarios
to show how different emiasion levels
would resalt in differant health rizk
profiles. The tabls presents the risk
estimaias at baseline iz terme of
estimated annual fatel cancer incidance,

maximum individuel lifetime risk, total
population exposed at or above
particular risk levels {i.e.. rigk
distribution), and annus! incidence
atiributable to the population exposed
&t each risk level The table also
presents available estimates of annual
incidence and maximum individual
fifetime risk for a lower emigsion level
identified as Alternative [l

3. Application of Decision Methodology
to Surface Uranium Mine Source

Category

The decision that resuits from the
application of the multifactor approach
to the surface uranium mine source
category is described below,

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is 5% 107° which is
lower than the benchmark of
approximately 1x10™*. The estimated
annual incidence within 80 km is 0.026
fatal cancers per year. In addition, only’
24,000 people out of 30 million (0.1
percent) are exposed to risks greater
than 1 x10~% Based on these faciors
EPA concludes that the baseline sisk is
acceptable.

Decision on Ample Margin of Safety.
In addition fo reexamining all of the
health-related factors discussed above,
EPA has ailso examined the cost,

- scientific certainty, and technological

feasibility of control technology
necessary to lower radon emissions
from surfacs wranium mines. The results
of this analysis can be seen in Table 21.
The examined options. Alternative 1 and
Alternative II, differ only iz the amounit
of dirt that is used to bury the radium
bearing waste. Tha costs and benefits of
controlling ereissions to varicus levels
can be seen in Table 21

A compurison of the two alternatives
indicates that & very smail reduction in
incidence would occur from moving to
Alternative IL 0022, representing an
estimated incidence reduction of 1 life
every 45 years. In addition, a small
reduction in maximuaas iadivideal risk
would result, from 4.8X107% to 2.4 x107%
EPA examined these small reductions in
incidence, and maximws individual risk.
and tha cosis of achieving Alternative I
and has determined that Altemative 1
would provide aa ample masgin of
safety to protect public health.

In addition, this source category is
already mgulated by & host of state and
federal mine reclamation laws. Due to
the depressed state of the uranium
mining industry, thers is no resson to
beliave that aew surfacs mines will be
constructed. The of these laws,
the very low meximemn individual risk-

" and mncidence lsvel aseociated with this
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category, and the depressed naiwre of
the indusiry lead EPA to the decision
that it is unnecessary for EPA (o set &
NESHAP for this source category.
Therefors, no standard ie promulgated
regulating emissions from surface
uranium mines.

TABLE 20.—SURFACE URakIueE MINES—
Continued

[ Degcription: Open pit mines excavations o unearth
wrarkim ors. Uniy o a1e opersling (one of which
will close in 1993 sbowt twelve hundred &re
closed and will not recpan. ]

Tasle 20.—SURFACE URAMNIUM MINE S
Continued

[Dascription: Open pit mines excavations to unearts
wranksm ore. Dnly 'wo are operating (one of which
wil close in 19885 about twelve hundred are
closed and will not reopan.]

Altemative | | Alternative Alemative | | Altemative
[bassline) ] {baseling) H
TABLE 20.—SURFACE URANIUM MINES
. . ) E-3 10 E-2.ccernienns o : 0
[Description: Open pit mines excavations to unesrth q.026 0.0038 E-4 to E-3 [\ 0
uranium ora. Only two are operating {one of which T 1
wil close in 1993); sbout twelve hundrad are o o 0.00 0.0008
closad and will not feopen.] 0.005 0.0020
g g 0.020 J 4.0010
Altarnative | | Alternative
e | "7 S| o
06 J0M Other Health Impacts: Non-fatal
Maxdmum individual tancers no more than 5% of deaths,
rigk (HOtmMe) ... wmmend 48x107¢ 1  24xt0* 0 o
TABLE 21.—SURFACE URANIUM MINES
Increment Tota tncromert | IPcrement Total
Aftemative MIR Incidence incidence incidence capital cost annualized | annualized
reducton raduction cost cost
| {Baseiing) 4.9x10°¢ 0.029
1 24107 0.0038 0.022 0.022 $15M £0.8M $0.28
Comments: practice standard specifying two smaller piles and dispose of them

Alternative I: Baseline, no rule—State
reclamation rules apply. Analysis
assumes larger production mines
characterize the risk assoclated with
surface uranium mining. Analysis is
based on 25 mines. States with
reclamation requirements included
Colorado, Texas, Utah, Wyoming and
South Dakota,

Alternative II: Cover source to limit
emissions to 40 pCi/m2-g-—Assumesn 0.2
meters of dirt cover,

K. Operating Uranium Mill Tailings
Piles '

I. Introduction

The process of separating uranium
from its ore creates waste material
called uranium mill tailings. Since
uranium ore generally containa less than
1 percent uranium, uranium milling
produces large quantities of tailings.
These tailings are collected in
impoundments thai vary in size from 20
to 400 acres. The tailings contain large
amounts of radium, and, therefore, they
emit large quantities of radon, There are
26 NRC-licensed uranium mills in the
western United States. Due to the
depressed state of the uranium industry,
most of these miils are not currently
operating.

The Uranlum Fuel Cycle standard, 40
CFR part 190, does not regulate radon
emigsions from the tailings piles. Radon
emissions during operations are
currently regulated by s NESHAP 40
CFR part 81, subpart W, which is & work

methods, one of which must be used in
the construction of any new tailings
impoundment. The pilesa muat ultimately
be disposed of in accordance with an
EPA Atomic Energy Act regulation, 40
CFR part 192, which is implemented by
the NRC.

For the current radionuclides
NESHAP rulemaking, EPA is
promulgating rules for three different
subcategories that deal with mill
tailings: operating mill tajlings—existing
piles, operating mill tailings—new
technology, and disposal of uranium mill
tailings (am & aeparate source category;
see section VILL of this notice).

This source category, operating mill
tailings, has two subcategories because
existing and future mill tailings piles
present ditferent problems. Existing mil}
tailings piles are large piles of wastes
that emit radom Radon emissions from
these piles are retarded by the presence
of water, However, if operations cease,
and the pit ia allowed to dry out,
emissions can increase significantly.

New piles can be designed to
overcome this problem in one of two
ways: (1) Limit the size of the pile, which
limits the radon source; or {2) utilize a
disposal system, continuous disposal,
that does not allow large piles to
accumulata. The new technology is not .
feasible for old piles, aa it I8 easier and
cheaper and releases less radon to
simply cover up the exiating piles, rather
than to break them up into a series of

separately.
2. Estimates of Exposure and Risk

EPA’s risk assessment of operating
uranjum mill tailings is a site-by-site
assessment of all 12 licensed mills that
are either currently operating or on
standby. Einissions were estimated from
the radium-226 concentrations in the
tailings, the amount of tailings, and the
asgumption that 1 pCifg of radium-226 in
the tailings produces 1 pCi/m?-g of
radon. The meteorological data was
taken from nearby stations and
populetions from 5 to 80 km are based
on U.S. census tract data. Populations
within § km were counted at each of the
sites. EPA analyzed carrent emissions
and the emissions that would be
expected when new tailings
impoundments are created in the future.

EPA estimates that the lifetime {atal
cancer risk to the moat exposed
individual i3 3 107% from the twelve
licensed piles that are either operating
or on standby. Uranium milj tailings are
estimated to cause 0.004 fatal cancers
per year, approximately 1 case every 250
years to the 2 million persons within 80
km of the tailings piies. This risk is much
lower than the estimated risks presented
in the proposed rule. The reason for the
great reduction in the risk calculated is
that EPA has received and confirmed
information during the comment period
that these piles are mostly wet or
covered with clay. This greatly reduces
the rate of radon emissions from the
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piles, greatly reducing the riskes that they
pose.

EPA’s analysis of new technologies ia
based oo one set of moded mills. By
creating & set of model mills the analysis
provides a meaningful comparison of the
different technological alternatives,
unaffected by assumptions about the
number and locations where new mills
and new piles might be constructed.
However, this may understate the
incidence from these piles if more mills
are constructed, than are included in
this analysis.

Tables 22, 23, 24 and 25 present
example scenarios to show how
different emission levels would result in
different health risk profiles. Tables 22
and 23 provide information on existing
piles; Tables 24 and 25 provide
information on the options for new piles.
The tables present the risk estimates at
baseline in terms of estimated annual
fatal cancer incidence, maximum
individual lifetime risk, total population
exposed at or above particular risk
levels [i.e., risk distribution], and annuai
incidence atfributable to the population
exposed at eachﬂ_;;is_k level.‘;‘w: ‘

3. Application of Decision Methodolagy
to the Operating Mill Tailings Piles
Source Category

The decisions that result from the
application of the multifactor approach
to the operating wraninm mi}] tailings -
piles source category is described
below. Two separate decisions wese
made: one for existing piles and the
other for new piles. '

a. Existing Mill Tailings Piles.
Decision an Acceptable Rizk. Ag stated
earlier, the maximum individual risk is
3x107% which is clearly below the
benchmark level of approximately
1% 1074 and is, thevefors, presumptively
safe. The estimated annusl incidencs
within 80 km is 0.0043 fatal cancers per
year, which is less than one case every
200 years. Only 240 people are exposed
to risks greater than 1X107*and 897

percent of the people exposed have risks

less than 1% 107% Based on these
factors, EPA has concluded that the
baseline risks are accepteble.

Decision on Ample Margin of Safety.
In addition to re-exanvining afl of the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibitity of controi techriclogy
necessary to lower emissions from
opergting vranium mill tailings piles.
The results of this analysis can be seen
in Table 23. As explained above, the
risks from current emissions are very
low. A NESHAP requiring that
emissions from operating mill tailings
piles limit their emisstons o no more

than 20 pCi/m?® - & represenis curremnt
emissions, EPA has determined that the
risks ave low enough that it ie
unnecesnary to reduce the already low
risks from the tailings piles further.

However, EPA recognizes that the
risks from mill tailings piles can
increase dramatically if they are
allowed to dry and remain uncovered.
An examp!e of how high the risks can
rise if the piles are dry and uncovered
can be seen in the proposed rule, 54 FR
9645, That analysis assumed that the
piles were dry and uncovered and the
risks were as high as 3 107" with 1.8
fata! cancers per year. Therefore, EPA ia
promulgating a standard that will limit
radon emissions to an average of 20
pCi/m?—s. This rule will have the
practical effect of requiring the mill
operators to keep their piles wet or
covered. At the point that a mill decides
to no longer keep the piles emissions
below the standard, the pile should be
disposed of, otherwise the piles
increased radon emissions are likely to
present unacceptably high risks.

EPA recognizes that in the case of a
tailings pile which is not synthetically or
clay lined {the clay lining can be the
result of natural comditions at the sitej
water placed on the tailings in an
amousit necessary to reduce radon
levels, can result in groumd water
contamination. In additioz, in certain
situations the waier can ron off and
contaminate surface water. EPA cermot
allow a situation where the reduction of
radon emissions comes at the expense
of increased poilution of the grouad or
surface water. Therefore, all piles will
be required to meet the requirements of
40 CFR 192.32{a} whick protects water
supplies from contamination. Undar the
current rules, existing piles are exempt
from these provisions, this rule will end
that exemmption.

b. New M/l Tailing Impoondments.
Decision on Acceptable Risk. In
satablishing the policy for setting
NESHAPS in the context of the earlier
benzene decision, the Agency
determined that emissions resulting in @
lifetime Nﬂz—lno greater than
approxdmately 1104 xre :
presumptively acceptahie. In light of the
numerous uncertainties in both
establishing the parametors for the risk
assesament aad in modelling actual
emission and exposars, as well ag the
recognition that in achisving complisnce
sources will generally coniral so as to
ensure that a buffar existe below the
actual level of a standard, EPA judges
that the maximum individuel fisk to any
individual from Alternative L which
represents a continuation of current
practice, is 1.6X107* is essentially
equivalent to the presumptively safe

level of spproximately 1 X107 ¢ The
estimated anouat incidence is 0.014 falal
cancers per yesr or approximately 1
cage every 70 years, In addition there
would be an estimated 0.0007 non-fatal
cancers per year. Only 20 people are at
risks greater than 1.0 1074 and
approximately 18 percent of people
within 80 km of mill tailings piles
receive risks of less than 1x 1078, After
examining these factors, the
Administrator has determined that the
baseline risks from new wranium mill
tailings impoundments are acceptable.

Decision on Ample Margin of Safety.
In addition to re-examining all of the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibility of control technology
necessary to lower emissions from new
uranium mill tailings impoundments.
The results of this analysis can be seen
in Table 25. The examined options,
Alternative 1, Alternative Il and
Alternative i, represent different
methods of disposal. Alternative 1is the
use of ane large impoundment,
Alternative 1l ia the use of phased
disposal, and Alternative Il in the use of
continuous disposal

A comparison of the alternatives
indicates that very amall reductions in
incidencs would occur, 0.005 in going .
from Altemative I to Alternative I and
0.008 in going from Alternative [ to
Alternative I In addition, the
maximum individual risk would be
redoced fram 1.6X107*to @ 107° or
81075, In addition both Alternatives II
and I will assure that over 87 percent

.of the population will be exposed to

risks less than 1107% EPA examined
this small reduction in incidence and
maximym individual risk and the small
costs of changing work practices, but
alao considered the sncertainties in this
analysis. EPA beliaves that for this
category, the economic assesgment is
especiaily uncertain. This uncertainty
make this analysis different from the
other analyses conducted by FPA in this
rulemaking.

The uncertainty arises because it
assmmes a steady state industry over
time. If the uranium market once again
booma thers would be increased risks
associaled with Alternative . If the
industry then experienced another
economic downturn, the costs of
Alternative I would increase because of
the economic waste that occurs when a
large impoundment ig constructed and
not filled. The risks can also increase if
a company goes bankrupt and cannot
afford the increased costs of closing 2
jarge impoundment and the pile sits
uncovered emitting radon. The risks can
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also increase if many new piles are
conietructed, creating the potential for
the population and individual risks to be
higher than EPA has calculated.

These uncertainties significantly
affect the accuracy of the analysis and
given the small cost of going to
Alternatives If and III, EPA has
determined that in order to protect the
public with an ample margin of safety,
both now and in the future, new mil}
tailings impoundments must use phased
or continuous disposal.

EPA believes that in the long run mill
owners will save money using
continuous disposal, however, this
technology has not been used in
uranium operations in this country.
Given the resulting uncertainty about
the technological feasibility of this
disposal method, EPA is also allowing
them to use Alternative II which is

vhased disposal, since it also protects
public health with an ample margin of-
safety. Hither one of these technologies
will agsure that future risks will be kept
under contrel by assuring that only
small amounts of tailings are uncovered
at any time, This will prevent mill
tailings from becoming a large problem
in the future,

TABLE 22.—0OPERATING URANIUM MiLL
TAILINGS PiLES—EXISTING PILES

[Description; Piles of urartum mil! taiings at the 11
kmmdopamﬁnumanhmnﬁ%]

Altornative |
{basetng)
Madmum individual righ (lifetime
axposure) 28x10 |
Incidence within 80 KM.....c.w. —f . 0.0043
Risk individuad
TP R 4 0

Tagig 22 ~0rERatng Unawwsg Mrg
Taes PrEs-—ExsTmg Pueg—Corn
tinued

[Descriptio: Pilee of urenium mill taiings at the 14
keonsed operating uranium mil sites.
Altermative §
[basolina}
B 10 Brlrecscsseesssonas G
E=4 10 E-Bni e trremrereemimannd 1)
E-5 10 E~d o 240
Bl 10 BB e eseerssassermresend] 60,000
less E-8 1.9M
Risk incidence

E-210 B~ rrermeoeend] 0
E-Q 10 E-2 o 0
E 10 Endoie s reeereraene] 4]
Evb 10 E~d..oecricmisnimicercrermsisiasnacers 0.000057
500 = SO 0.0023
jess £-8 0.0020

Other Health Impacts: Non-fatal
cancers no mora than § percent deaths,

TABLE 23.—0OPERATING URANIUM MiLL TAILINGS—EXISTING PILES

Incroment Total Yncromant Increment Tatal
Altemative MIR Incidence. Incidence X capial cost ennualized | ghnualized
I {Basefine) 28X 10" 0.0043
Comments: :

Alternative I Baseline rule--Ffux standard for aperating piles of 20 pCi/m¥-s.

TABLE 24.—OPERATING URANIUM MiLL TAILINGS PILES—NEW TECHNOLOGIES ®- -
EDescription: The. different methods of disposal that cen be used for the construetion of new urankum mil 1afings plies by uranium miting compenies.)

“M' Attemative Il | Alternative it
Madmum individua! risk (iifetime) 1.8x10-* 9x 10t Bx107¢
incidence within 80 km (death/y) 0.014 8.008 0.008
Hisk Individuat
E-2 to E-1 ¢ o 6
E-3 % E-2 o 0 ]
E~4 to E-3 20 | 0 0
E-5 10 £-4 6,800 100 100
E-8 t E-5 680,000 20,000 20,000
Ioes E-6 120,000 780,000 780,000
Risk incidence -
E-2 tg E-1 0 0 o
E-3 0 E-2 : of G o
E~# to €-3 0.00008 0 0
E-5 10 E~4 o 0.0014 0.00008 0.00008
E-8 10 E-6 Ciecdidin 0012 0.0001 0.0005
loss E-8 N 0.001 5.008 0.0055
1 Risks are for anly one model mifl- Numbers should be used for comperison Purposes only.
Other Health Impacts: Non-fstal cancers no more than 5 percent of deaths
TABLE 25.—~OPERATING URANIUM MILL TRILINGS~—NEW TECHNOLOGIES * )
Incramend Totsd increment Total
Altemative MIR incidence | incidence ; m ennutiized | snnuskzed
reduction reduction cost cosat
| (Basating) ......... 18104 0.014 } e
i 9.0x10-¢ 0.008 0.005 6.005 $83%|. §o.5M $ 0.5M
W Q.0 10" . 0.008 0.008 0008 | <% 1.0M> | <80.08M | <§0.08M

¥ Alt gstimates for & singla mocel mitt Attamative I end 1l ere sach compared o Allemativa |.
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Alternative & Baseline, mo rule—
current technology is used. Single large
impoundment.

Alternative II: Current NESHAP--
several small impoundments with 40
acre limit [phased disposal),

Alternative [IF Cuwrent NESHAP—
tailings are dried and disposed of
immediately (continuous disposal).
Total capital cost is less than other two
alternatives. Costs and incidence -
reductions are compared to baseline
alternative.

4 Implementation

The NESHAP for existing mill tailings
piles is a flux stanmdard that limits the
emission of radon from the piles. The
standard limits the amount of redon that
can be emitted per unit area (m? per
unit of time [s). This standard is not an
average per facility but is an average
per radon source. The mill will annually
test its impoundments and report the
results to EPA.

- The NESHAP for new impoundments

is a work practice standard that requires-

mili operators to manage their tailings in
a way that will reduce radon emissions.
Mill operatars will not be allowed to
build any new mill tailings
impoundment which does not meet this
work practice standard. EPA will
receive information on the construction
of new impoundments through the
requirements for EPA to approve of new
conatruction under 40 CFR part 81,
subpart A,

Since EPA already has or will receive
through these reports the information it
needs, uranium mill tailings are
- exempted from the requirements of
§ 81.10,

L Disposal of Uranium Mill Tailings
Piles

1. Introduction

After uranium mill tailings
impoundments can na longer be used,
they must be disposad of. In sddition to
the fourteen licensed piles that
commmercial licensees are
decommissioning, DOE controls 24
sbandoned uranium mill tailings piles.
The 1978 Uranium Mill Tailings
Radiation Control Act [UMTRCA) gave
DOE responsibility for remedial actions
at these laiter sites. This Act also
required EPA o set environmental
standards to control releases from
urandum il taitings impoundments.
EPA promulgated standards for both
types of sites at 20 CFR part 192, That
regulation limits post-closure radon
re%eases to 20 pCi/m*s from the tailings
piles

In the past, EPA decided not to

 regulate under the CAA the disposal of

uraninm mill tailing impoundments
which are regulated under UMTRCA.
That decision was challenged in the
litigation, so EPA is reexamining it.

2. Bstimates of Exposure and Risk

EPA's risk agsessment of uranium mill
tailings is a site-by-site assessment of
all 24 inactive piles and the 14 licensed
piles that are being decommissioned. An
uncertainty in this risk assessment
ocours because DOE currently has plans
to relocate eleven of the inactive mill
tailings piles to unpopulated areas; in
addition, DOE plans to stabilize the
remaining 13 piles purguant to the 40
CFR part 192 standards. EPA has
considered information in the
rulemaking record concerning DOE's
plans in its determination on this
category.

Emissions were estimated fram the
area of each tailings pileand an
assumed radon flux of 20 pCi/m*s for
reclaimed piles unless information
existed which demonstrated that the
radon flux would be less, and 1 pCi/m*s
per pCi/g of radium for unreclaimed
piles. Where specific documentation
existed, such as contracts or agreements
with regulatory agencies, EPA assamed
that piles would be disposed of

" according to existing plana at the time

scheduled. Meteorological data were
taken from nearby stations, and
populations from 5 to 80 km are based
on U.S. census tract duis, Populations
within 5 km wers meammred at the sites.
According to EPA’s analysis, the lifetime
fatal cancer risk to the most exposed
individual is 3107 % These tailings piles
#re estimated to cause 0.070 fatal
cancers per year or approximately 1
case every 14 years, to the 8.4 million
persons within 80 km.

Table 28 presents two alternative
peenarios to show how different
emission levels would result in different
health risk profiles, The table presents
the risk estimates at beselive,
Alternative §,in terms of estimated
annual fatal cancer incidence, maximum
individual lifetime risk, total population
exposed at or above particular risk
levels (i.e., risk distribution), and annual

[

incidence attributable to the population -

exposed at each risk level. The table
alsp presents available estimates of
amnual incidence and maximum
individual lifetime rigk for a lower
emission level identified as Allernative
1.

3, Application of Decision Methodalogy
to the Disposal of Uranium MiHl Tailings
Category

The decision that results from the
application of the mitifactor approach
to the disposed waniven mill tailings
source category is described below.

Decision on Acceptable Risk. In
establishing the policy for setting
NESHAPS in the context of the earlier
benzene decision, the Agency
determined that emissions resulting in a
lifetime MIR no greater than
approximately 1X10™* are
presumptively acceptable. in ligh! of the
numerous uncertainties in both
establishing the parameters for the risk
assegsment and in modelling actual
emission and exposure, as weil as the
recognition that in achieving compliance
sources will generally controi so as to
ensure that a buffer exists beiow the
actual level of a standard, EPA judges
that the maximum individual risk of
3x107*is essentially equivalent to the
preswnptively safe level of
approximately 1X 16”4 The estimated
anmual incidence i3 0.070 fatal cancers
per year or 1 case every 14 years; in
addition, there would be 0.0035 non-fatal
caneers per year. Only 200 people are at
risks greater than 1.0x107¢ and
approxxmately 88 percent of the people

80 km are at risk levels of less
than 11074

After examining these factors, the
Administrator has determined that the
baseline risks from the disposal of
uranium mill tailings impoundments are
accepiable, -

Decision on Ample Margin of Salety.
In addition to re ining all of the
health-related factars discuseed abave,
EPA has atso exanrined the cost, |
scientific certainty, and technological
feasibility of control technalogy
necessary to lower radon emissions
from the disposal of wraniom mif}
tailings piles. The results of this analysis
can be seen in Table 27. The examined
options, Alternative I and Aliernative I,
differ only in the amount of dirt that is
used to bury the radium bearing waste.

A comparison of the two alternatives
indicates that'a semadl reductions in
incidence would oceur, 0.044; this
represents an estimated incidence
reduction of 1 life every 23 years. In
addition, the maximum individual risk is
reduced from 3.0 04 to B.7X107% EPA
examined these small reduction in
incidence and maximum individual risk
and the relatively large costs of
achieving Alternative II, $158 million in
capital costs and $13 million in
antmatzed costs and determined that



Federal B

gister / Vol 54, No. 240 / Friday, December 15, 198¢ / Rules md-.ﬁeguhﬁm

Alternative I protects public health with
an ample margin of safety.

Although this category is already
reguiated under 40 CFR part 192, EPA
believes that a NESHAP would stil)
serve a useful purpose, The existing
UMTRCA regulations set no time limits
for the disposal of the piles, Some piles

TagLE 26.—Digp0sal OF URANIUM MiLL TAILINGS

have remained uncovered for decades
emitting radon. Although recent action
hag been taken to move toward disposal
of these piles, some of them may still
remain uncovered for years. In addition,
& rule would assure that piles which are
noi ready for disposa] at this time will
be disposed of in a timely manner after

they are removed from service. As a
result, this NESHAP would reduce radon
emissions from uncoverad piles and
agsure that the public will be protected.
Therefore, EPA has decided to regulate
this category by setting a NESHAP
Hmiting emissions from these sources to
no more than 20 pCi/m*s,

’

[Description: The disposat of uranium mill taidlings piles whan they are no lon jer usad for the disposition of new tailings. Twanty-four piles ere controlisd by DOE; 28

piles are controlled by individual uranium milling companies.]

ﬁm‘ Attsnative 1)
Maximum individual rigk (Hetime) 30w 10 B.7Tx 107"
Incidance within 80 km (death/y) 0.070 0.028
Risk individual
E-2 tg E-1 0 o
E-3 1o E-2 0 o
E4t0E3 200 0
E-6to E-4 33,000 3,000
E-8 to -5 1.3M 138,000
058 E-B......... a.1M 9.3M
Risk incidence
E-2 to E-1 0 [
E~3 10 B-2 . 0 [+
E—4 to E-3 $.00052 ¢
E-5 to E~+4 0.0089 0.0014
E-6 to E-5 0.090 | - 0.0049
loss E-8 0.031 | - 0.020
Other Health Impacts: Non-fatal cancers no more than 5% of deaths.
' TABLE 27.—DISPOSAL OF URANIUM MiLL TAILINGS
. Increment Total ncrement Increment Totad
Alternative MIR Incidence incidence Incidence | capital cost ennualized
reduction reduction cost cost
| {Baseline) 3.0x107¢ 0.070
] 8.7x10°% 0.0268 0.944 0044 $20004 $16M $16M
Comments; This standard, like all NESHADs, DOE, EPA will consider the restrainta on

Alternative L Baseline rule: Cover
source to limit emissions to 20 pCi/m®-
s—the same level as the current AEA
rule set by EPA.

Aliernartive iI: Cover source to limit
emissions to 8 pCi/m2-g,

4. Implementation

Under this NESHAP, all uranium mill
tailings will have to be covered to
reduce the amount of radon they
release, The standard limits the amount
of radon that can be emitted per unit
area (m?) per unit of time (8}. This
st;mdard is an average per mill tailings
pile.

Piles must be tested when disposal
operations are completed but before the
disposed pile is turned over to a
government organization charged with
long term ownership. Since these reports
of the testing will provide EPA with the
additional information it needs, uranjum
mill tailings are exempted from the
requirements of § 61.10.

requires compliance by existing sources
within 90 days after the effective date in
accordance with the CAA, 42 US.C.
7412(c}{1)(Bi(i). However, EPA {3 aware
that many sgurces covered by this
subpart will not be able to come into
compliance that quickly. EPA is making
& generic finding that at least two years
is required for the disposal of urapinm
mill tailings and that during that period
all persons will be protected from
imminent endangerment from uranium
mill tailings piles. This finding also
applies to piles that are not yet ready for
disposal bat will cease to be operational
at some point in the future.

If the two year period is not enongh
time for these piles to dry out and ba
covered and disposed of then EPA &
prepared to develop expeditious
compliance schedules in consultation
with affected parties within the
framework of the enforcement
mechanisms of 42 U.5.C. 7413, as
appropriate. In these discussions with

DOE discussed in Senate Report No.
100-543, accompanying Pub. L. 100-818,
100th Congress, 2nd Sesa,, reprinted in
1988 U.8, Code Cong. & Ad. News, 4323
et seq. FPA recognizes that the
requiremente of CERCLA and other
environmental laws will also have to be
considered In these consultations.

VII. Responses to Legal and Policy
Comments

On March 7, 1989, the EPA published
in the Federal Register praposed
National Emission Standardas for
Hazardoua Air Pollutanta {NESHAPs)
for radionuclides emiiied o smbient air
from 12 source caiegories. The Federal
Register notice requested public
comments on the proposed NESHAPs,
and the specific riak management
approaches that were used to develop
the standards. Informal public hearings
were held in Washington DC and Las
Vegas, NV., {0 give interested parties an
opportunity to present their views, and
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written commsents weve solicited.
Comments were received from almost
300 individuals and orgasmizations
representing government agencies,
industry and other members of the
regulated community, environmental
and public interest groups, and the
general public. This section of the
preamble discusses the legal and policy-
related comments received during the
comment period. A separate Response
to Comments Document was prepared
which addresses comments relating to
modeling and compliance procedures, as
well as comments particular to each
source category.

1. Interpretation of Viny! Chloride
Decision

Comment: Several commenters
discussed the fact that the D.C. Circuit
decision in Matura! Resonrces Def.
Council, Inc. v. EPA, 824 F.2d 1148 (1987}
{ Vinyl Chloride) recognizes that EPA
may deem some level of cancer risk as
acceptable, in light of the fact that many
carcinogenic substances are
not to have a threshold vaiue below
which they pose no risk. The issue
raised by these commenters is what
level of risk from radionuclide emissions
could be characterized as “acceptable”
under the Court of Appeals’ ruling,
particularly in light of such court
decisions as Alobama Power Co. v.
Costle, 536 F.2d at 323 {D.C. Ciz. 1879)
and Public Citizen v. Young, 831 F.2d at
1108 (D.C. Cir. 1987). :

In the context of the Vinyd Chloride
decigion, the issue is whether the
“acceptable” risk is equated with de
minimis rigk, and is thereby defined as
*trivial” or “of no value,” or whether
some higher level of risk is considered
acceptabls under the court's ruling.

It was argued that the Alabama Power
and Public Citizen cases support the
contention that acceptable risk and dg
minimig risk are synonymaous, and that,
consequently, only “trivial” riak “of no
value" can be interpreted as “acceptable

" risk” under the Vinyl Chioride decision.
Moreover, the risk cannat be dismissed
as “trivial” unless EPA demonstrates a
public consensus that the risk levels are
unwerthy of preventive response.
Hazardous air pollutant-induced cancer
risks of 8 107% 1X10°% or 1 X10™* are
not in this category, and EPA may not
be able to show sach consensus even for
risks of 1x 107 Similarly, it was posited
that Public Cilizen avd Viny! Chioride
support the position that only a de
minianis level of risk (e.g., 1 X107 %0y
lovwer} can be conwidered acceptable,
and thst this positian is consistent with
the CAA focus on public health and
providing an ample margin of safety.

Several commenters disegreed with
the previcus commments, These
commen ters argued that a safe level s
not the equivalent of a de minimis risk
level and distinguished between de
minimis risks, which are too trivial to
warrant regulation, and & broad zone of
higher risks that mey still satisfy the
court's definition of “acceptable risk.”
The commenters pointed to the fact that
the court used the latter term
intentionally in the Viny! Chloride
decision, and was aware of the differing
legal meaning of de minimis. The
comumenters also cited the Alebama
Power and Public Citizen cases, stating
that those decisions held de minimis
risk to be applicable except for those
instances where Congress had already
been “extraordinarily rigid” in
establishing regulatory requirements.

Commenters aiso pointed out that the
court in the Viny! Chiloride decision
specifically stated that “acceptable risk”
does not necessarily mean risk free.
They argued that the court defined
something as “unsafe” when it exposes
humans to a “significant risk of harm.”
The fact that a risk is not de minimis
does not mean that it poses a
“significant risk of harm.” For instance,
the examples of “acceptable risk” cited
by the court, such as driving a car or
breathing city air have a higher than de
miniamis risk. Thevefore, using this
exampie a8 a guide, there ia no basis for
regulation of certain categories of
sources since risks significantly above
this level may be judged “acceptable™
under the Viny/ Chloride decision.

Some commenters stated that the

© “acceptable risk"” finding derives

directly from the text and legisiative
history of Section 112 of the CAA, while
the de minrimis concept is & nonstatwtory
daectrine identified as & risk test by the
court in the Alebome Power and Public
Citizem cases, Thus, the “acceptable”
and de minimis risk test serve much
different functions in pablic health
regulation.

Response: As the commenters
acknowledge, the Viny! Chioride
decision recognizes that EPA may find
some hevel of cancer riek to be
*acceptnble.” In its explanation of the
termm, the court cited the preamble to the
Federal Register notice annomcing the
final Vimyd Chioride regulations

Scientific uncartainty, due o the
unaveitability of dose/response dats and the
20-year iatency period between imitial
exposure to vinyl chioride and the vccurrence
of disease, makes it impossitle to establish
any definite threshold below wirich thers we
no adverse effecty to human henith.” {citation
omitved} 524 F.2d 1148, (D.C. Cie. 1987).

The court expluined that “the
Congressional mandate to provide “an
ample mergin of salety” o “protect the
pubfic henith” requires the
Administrator to meke an initial
determination of what is “safe.” This
determination must be based
exclusively upon the Administrator's
determination of the risk to health at a
particular emission level. The
Administrator's decision does not
require a finding thai “safe” means “risk
free.” 824 F.2d af 1164,

Where the commenters differ is over
what level of risk from radionuclides
emissions can be considered an
“agceptable risk” within the meaning of
the Vinyl Chloride decision. Some argue
that in order to be “acceptable”, the risk
must be no more than de minimis within
the meaning of Alahama Power and
Public Citizen, while others dispute this
poesition,

The EPA doesa not interpret
“acceptabie risk”, for purposes of
Section 112, as synonymous with or
limited to de minimss risk as described
in Alabaoma Power and Public Citizen,
‘The Vinyl Chloride decision, while
going into great detail in discussing the
concepts of both “acceptable risk,” and
“ample margin of safety,” never
mentioned the concept of de minimis
risk, What the court did say was that
Congress exhibited no intent to require
EPA to prohibit emissions of all
nonthreshold poliutants, and, citing the
Supreme Court decigian in Jadusirial
Union Dept, AFI-CIO v. American
Petrofeum Institute, 448 U.S. 607 (1960}
stated that “safe does not mean risk
froe.” 824 P.2d at 1153,

The court declined to restrict the
Administrator to any particular method
of detenmining what coastitutes an
acceptable risk but explained simply
that "the Adminiatrator must determine
what inferences should be drawn from
available scientific data and decide
what risks are acceptable in the world
in which we live.” 824 F.2d at 1166.

By way of example, the court referred
to language in the Sapreme Court's
Industrial Union decision, to the effect -
that-driving a car or breathing city air
are rigk-laden activities that society
does not consider “unsafe.” 824 F.2d at
1105, Thus, the determination of what is
an “acceptable risk™ is discretionary
‘with the Administrater, and involves
evaluation of existing scientific data and
uncertainties concerning that data.

The EPA disagrees with the
commenters’ contention that Public
Citizen demonstrates that “acceptable
risk™ 1a Bimited to e minimis risk.
Public Citizen involved a Food and Drug
Administration {FDA)} statute



e | Vel 54, No. 246 f Friday, D

mber 15, 1668 / Hules and Regolatioss

prohibiting uee of any foed coloring
additive “found * * * {o induce cancer
in man or animel.” 831 F.2d =t 1108, The
FDA in that case argued that & de
minimis exception, allowing use of the
challenged additives when the cancer
risks involved are trivial, could properly
be interpreted into the statate. The court
however, while acknowledging that the
cancer risks were indeed trivial, held
that the gtatote imposed an absolute ban
once & finding of carcinogenicity had
been made, and therefore no de minimis
exception could be employed.
" The situation in Public Citizen
involving & “no-risk™ statute is markedly
different from the facts of the Viny/
Chloride case. In the Vinyl Chloride
case the court interpreted the Clean Air
Act as not aquating “safe” with “risk
free.” 824 F.2d. at 1153 {citations
omitted), Indeed, as explained above,
the Vinyl Chioride court specifically
used examples of activities having
acceptable levels of risk “in the world in
which we live” 824 F.2d at 1165 .
[citations omitted), but which exceed the
de minimis concept described in
Alabama Power. Thas, unless the Viny!
Chloride decision is read to broaden the
de minimis concept from trivislityto a
level which is acceptable in the world in
which we live, the dicta in Pubiic
Citizen is an apparent misconstraction
of the en banc Vinyl Chioride opinion.
Furthermore, Public Citizen did not deel
with & statute requiring a determination
of a "safe” level, and therefore cannot
reasonably be compared to Section 112
of the CAA, and the court’s analysis of
risk in the Viny{ Chloride opimon.
Finally, the Viny! Chloride cowrt’s
citation of Alobama Power does not
constitate adoption of the de minimfs
concept. As stated above, the Vinyl
Chioride decision mekes no-mention of
the de minimis concept, and cites
Alabamo Power following & discussion
of risks found acceptable by the
Supreme Court in Industrial Union
which clearly exceed de minimis.
Therefore, at most, Alahama Power was
apparently cited as an exampie of a risk
level, which would, of comss, be
considered “acceptable.” Obviously, the
enumeration of other, higher, risks
preciudes the interpretation that the
court was equating the de minims
concept and “safe” or “acceptable risk”
in Vinyf Chioride. In conclusion, EPA
does not believe that the terms de
minimis and “acceptable risk" are
synonymous. Further, EPA believes that
it is not required by Vinyl Chloride to
reduce risk to a de minimis level,
Comment One commenter argeed
that EPA has ignored the precedent
established in the B.C. Circuit decision:

in Etfyd Cosp. v. EPA, 541 F.2d 1 (1876]
{en banc). Thig commenter argued that
the decision established a "significant
increment” test that must be satisfied
before EPA can set a standard under
section 112, a test that Congress adopted
in amending section 112 in 1977.

. Response: The commenter has
misconsirued not only the teaching of
the D.C. Circuit in Ethyl but the
Congressional intent in modifying
section 112 to follow the court's ruling.
First, the Ethy! decision does not apply
directly to section 112, as the court was
constroing the language of section
211{c){1){A) as it then existed in that
case; in addition, the decision involved
lead, which unlike radionuclides, is a
threghold pollutant. Second, while the
court did describe a partion of its
reasoning by using the phrase
“significant increment”, that was not the
basic holding of the case, In fact, the
court rejected exclusive use of such a
test, in stating that Congress
“ * * * did not mean far ‘endanger’ to
be measured only in incrementat terma.”
541 F2d. at 30-31. Third, while Congress
did adopt language for section 112(a){1)
prescribing the definition of a
“hazardous air poliutant” [“an air
pollutant * * * which in the judgment of
the Administrator causes or contributes
to air poliztion which may reasonably
be anticipated to result in"} from the
reasoning of the Etayl court, its purpose
was to emphasize the preventive or
precautionary nature of the Act, 1977
Legiglative History, 2518. In adopting
this approach, the House Report stated
that the “ * * * language is infended to
emphasize the necessarily judgmentai
element in the task of predicting future
health risks of present actica and to
confer upon the Administrator the
requisite authority to exercise such
judgment.” Id. at 2518. Finally, the
Administrator hae, in this relemsking,
used a significance test in ite decisioas
on listing radionnclides and on
standards for each of the source
categories, as described in the Federsl
Register notice. Bat, it bas not used it in
the manaer that the commenter has
urged, which would eviscerate the true
meaning of the Ethyl decision and
Congressional endorsement of it EPA
believes that its use of a “significance™
test here is fully consistent with the
statute, its legislative history, and
applicable case law, mciudmg the
Supreme Court's decision in the OSHA
benzene case.

Comment: Several commeniers
addressed the Viny! Chloride court's
finding on acceptabls rick varsus zero
risk, Several commenters felt that
“acceptable™ risk which the court

equated with being “safe” is not zero
risk; while the scientific approach can
reduce uncertainty, life cannot be risk
free.

Response: The D.C. Circuit Cowdt in
Vinyf Chipride held that the
Administrator is required, ander section
112, to make an initial determination of
what is “safe.” 824 F.2d 1184. The court
went en to state specificaily that the
*Administrator's decision does not
require a finding that “safe™ means “risk
free" [d., and forther stated that the
Administrator must decide “what risks
are acceptable in the world in which we
live.” 824 F.2d at 1185. Thus, the Viny/
Chloride court made it tlear that
“gafety” or “acceptable risk” is not to be
equated with zero risk, The Viny!
Chloride court cites the Supreme Court
decision in Indusirial Union Dept, AFL--
CIO v. American Petroleum Institute,
448 U.S, 607 {1980) as support for the
proposition that zero risk is not
mandated, stating that Industrial Union
holds that “something is ‘msafe’ only
when it threatens humans with a
‘significant visk of harm'.” 824 F.2d ot
1153. Industrial Union is clea
appropriate precedent here.

Comment: The EPA’s proposed
approaches were based on a two-step
decision process, and some commenters
elso interpreted the Vinyl Chloride
decision as requiring a two-step process.
Other commenters disagreed, stating
that the the Viny! Chioride decision
does not mandate a two-step procedure
for making section 112 decisions, but
made clear that an integrated, single-
step procedure could be used as long as
the decision satisfied hoth the
“agceptable risk™ and the “ample margin
of safety” criteria. Thus, for example, if
existing emissions pose risks that are
well below the acceptable risk, the
Administrator could determine that poth
the acceptable risk criterion and the
reasonable degree of protection criterion
are satisfied in one step.

Response: The court in Vinyl Chloride
specifically addressed the one or two-
step process question, stating as follows:

In response to the facts preseated in this
case we have analyzed this issue by using 2
two-step process. We do not meen to indicate
that the Adminiatrator is bound to employ
this two-step process in setting every
emission standard ander section 112, ¥ the
Administrator finds that some statistical
methodology removes sufficiently the
scientific umcertainty present in this case,
then the Administrator could conceivably
find tha! a certain statistically detarmined
level of emissions will provide sa ample

of safsty. If the Administratar uses
this methodology, be caanot considsr cost
and technological feasibility: these factors
are no longer relevant becauss the

-~ . .
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Administretor has found another method te
provide an “emple margin” of safety. 824 F.2d
at 1186 n, 11,

Thus, Viny! Chloride does not
mandate a two-step process in eli cases.
However, if a one-step process were
utilized, the Administrator could not
consider cost or technological
feasibility.

Comiment: One commentar wrote that
the Vinyl Chloride opinion states that
“the Administrator ‘may, and perhaps
must’ include additional control
measures where technologically
feasible, in order to reduce public
exposure by & cancer-causing chemical
‘to the lowest feasible level’.” The
comnenter therefore believed the
correct interpretation of section 112 of
the CAA according fo Viny/ Chloride is
that "EPA must provide such additional
protection as is feasible at the secand-
step ‘ample margin of safety’
determination.”

Response: In the March 7, 1989, notice
propesing emission standards for
radionuclides, EPA raised the question
of whether to require ail technically
feasible controls for which costs are
reasonable no matter how small the risk
reduction. The Viny! Chioride case
provided that technological feasibility
can be eonsidered under section 112, sa
long as it {s not considered in the
“acceptable risk” determination, but
only in the “ample margin of safety”
determination. (“Since we cannot
discern clear Congressional intent to
preclude consideration of cost and
technological feasibility in setting
emission standards under section 112,
we necessarily find that the
Administrator may consider these
factors.” 624 F.2d at 1163.) The court
explained that “it is not the court's
intention to bind the Administrator to
. any specific method of determining what
is ‘safe’ ar what constitutes an *ample
margin'.” 824 F.2d at 1166. Thus, the
court provided that technological
feasibility may be considered under
section 112, at the “amplemargin of
safety” step in the analysis; and that it
is within the discretion of the .
Administrator to determine what weight
it is to be given, along with other

relevant considerations such as the cost

of additional controls. Because the court
has specifically sanctioned the
consideration of costs ag well as
feasibility of controls, it is clear that
Vinyl Chioride does not require
imposition of the maximum feasible
controls without regard to cost or
effectiveness: "Section 112{b}{1)'s
command to provide an ample margin of
safety to protect public health is self-
contained, and the absence of

enumerated criteria may well evince g
Congressional intent for the
Administrator to supply reasonable
ohes.” 824 F.2d at 1158,

2, Regulatory Approaches

“The comments on the four epproachés
proposed by EPA for making the
acceptable risk decision and for
providing an ample margin of safety
were generally polarized: Approach A
was favored largely by industry;
Approach D was favared by many
private citizens, State regulatory
agencies, and public interest groups;
Approach B received essentially no
support: and, while approach € was
criticized by many industries, private
citizens, State regulatory agencies and
public interest groups, it received some
support from other commenters within
these groups. In addition, alternative
approachea were suggested by several
commenters with some favoring a higher
acceptable risk level and others a zero
emissions approach.

The EPA considered all of these
comments in selecting the final policy
for setting standards under section 112.
This was done in light of the Viny/
Chloride decision; the final policy is
described above in this Federal Register
notice. The EPA response to these
comments are presented below.

In considering the comments on the
propuosed approaches and alternative

_ suggestion for & policy under section

112, EPA viewed the comments in the
context that some positions and
concerns expressed by the commenters
were diametrically opposed to one
another. Thus, EPA realized that no
response could completely resolve these
positions and concerns. Accordingly,
after thoroughly viewing and
considering these comments, EPA
selected a final policy for setting
standards under section 112.

The following sections are split inte
discussions of the four alternative
approaches-presented in the March 7,
1969 Federal Register notice and by
ancillary issues that were relevant to
selecting the final policy for setting
NESHAPs. The main pesition and
concerns presented by commenters are
followed by an EPA response to the
comments in the context of the final
policy. .

Approach A Cominents; Many
commenters favored Approach A on the
baais that it would be Rexible, not
overly simplistic nor based on a single
risk measure, that it would take into
account all relevant health information
and uncertainties in risk estimation, and
it would be a more bslanced and
rational approach than the other
approaches. Many commenters rejected

Approach A because they did not find it

stringent encugh. On the other hand,

gome commenters feli the preferred
level for the MIR of 107 % or less was
unnecessarily restrictive. One
commenter suggested that Approach A
should be modified to increase the
maximum lifetime risk lmit to 25 mrem/
y ede, Several commenters found
Approach A unacceptable because it
does not establish a consistent and
equitable policy, therehy allowing
different acceptable risk decisions for
different pollutants and source
categories.

Response: The EPA agrees with many
of thesa comments and, thus, the final
policy, like proposed Approach A, is
flexible, provides an equitable response
to regulation of air toxics under section
112, and takes into account all the
relevant health information and
uncertainty in the risk agsessment. The
final policy is not averly simplistic (that
is, based on a single risk measure) and
is clearly consistent with the EPA’s
guidelines for cancer risk assessment for
full disclosure of risk uncertainties and
quantitative range of risks, The EPA
appreciates the position of commenters
who supported the EPA’s concern that
risk estimates less than 1 107° should
be given less weight than risk estimates
greater than 1x10~* The EPA believes,
though, that it should reduce risks to
less than 1% 10™* for as many exposed
people as reasonably possible. The EPA
also agrees with commenters that .
proposed Approach A may not be
stringent encugh, and, therefore, even
though the final policy ie similar to
proposed Approach A, the application to
the final policy resuits in lower ievels of
emiasions. Regarding the maximum
lifetime risk limit, the EPA has
considered the recommendation of the
NCRP, ICRP, and other expert advisory
committees and in the context of the
source categories herein considered, has
conciuded that individual dose levels
greater than 10 mrem/y ede are
inconsistent with the requirements of
section 112. ’

The EPA also does not agree with
commenters who said that several
aspects of Approach A {e.g. its
flexibility end consideration of
uncertainty] would lead to an
inconsistent policy allowing aifferent
acceptable risk decisions for different
pollutants and source categories. The
EPA believes that the uncertainties
within different risk assessments can
appropriately result in different
acceptable risk decisions. For example,
while EPA believes that the risk
assessment may be overstated or
understated in certain cases, there is no
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specific way s account for thiv belief
other than te gualitetively consides it in
the scceptable risk decisiow; FPA sees
this as an appropriate wee of its expert
judgment, In addition, EPA does not
agree with commenters who said that
the uncertainty of a risk assessment
should only be considered in the ample
margin of safety decision. Risk
assessments are only as good as the
weakest information and modeling tools
used in the assessments, and the valoe
of the results of these assessments must
be considered every time they are used;
to ignore the ancertainty of these
assessments is scientifically unsound
and could resalt in similarly snsmmd
decisions that may be viewed as
inconsistent.

Approach B Commenis: No
commenters favored Approach B, The
commenters who opposed this approach
generally fell into iwo groups: industries,
who generaily felt that Approach B was
too conservative and narrow; and State
governirients, private citizens, and
public ipterest groups, who felt that
Approach B was not stringent enough.

Many commenters rejected Approach
B {also C and D) because it is based on
& single measure of acceptable risk
(incidence in Approach B) and does not
allow EPA to consider the full range of
available health information. Some
commenters opposed Approach B
because the incidence is often greatly
dependent on the definition of the.
saurce category. Most of these
commenters felt that Approach B did net
consider the maximum exposed
individual and did not protect smaller
populations from high risk when tetal
incidence is low, .

Response: The EPA agrees with most
of these comments. The final policy,
unlike propoaed Approach B, provides
an equitable response to regulation of
air toxics under section 112 by providing
for the consideration of the MIR, yet
takes into account all the other relevant
health information and uncertainty in
the risk assessment, including incidence.
The fina! policy is not overly simplistic
(that is, based on a single risk meagure)
and is clearly consistent with the EPA’s
guidelines for cancer risk assessment for
full disclosure of risk uncertainties and
quantitative range-of risks. The EPA
appreciates the concem of commenters:
that incidence is oftens greatly dependent
on the definition of the source category.

Approoch C Comments: Appmmg,g
was suppuorted by several commenters
as being & straight-forward, bright-line
approach, In contrast, some commanters
found Approach C too conservative,
inflexible, and timiting of the
information which could be considered
by the Administrator in making the

acceptable sk decision. Many other
commenters refected Approack ©
because they did not find it steingent
enough,

Response: The EPA agrees with many
of these comments. The EPA utilizes &
level of epproximately 116" % as an
appropriate presumplive benchmark of
accaptability in employing its selected
policy approach. At the same time, EPA
agrees with commenters that Approach
C was inflexible and did not consider all
the relevant health information and
uncertainty in the risk assessment.
Accordingly, as indicated in the
discussion of the final policy, EPA
believes that MIR levels greater than
approximately 1x10™* are
presumptively unacceptable, but that
the risk estimates must be considered in
light of all the relevant bhealth
information and the uncertainties in the
risk assessment. As part of this
perspective, EPA agrees that exposures
to backgrommd cencentrations and
muitiple sources of a pollutant may be
considered to the extent that it is
practical and reasonable to do so,

Approach D Commenis: A large group
of public interest gegups, and private
citizens supported this approach. Their
primary reason for support was because
this was the most stringent approach,
but other reasons included consistency
with existing State air toxice programs
and Federal regolations and accounting
for underestimation of risk. A few
commenters favored Appeoach D in
order to protect public healthin s
multiple carcinogen environment.

The commenters who rejected
Approach D did sa for & variety of
reasons. Some found Approach I too
conservative, inflexible, and Emiting in
the information which could be-
considered in the acceptable riek  ~
decision. Several commenters disagread
with those who argue that s 110 ¢
acceptable riek level is justified due to
concern aboat exposure to muitiple
chemicals; these commenters said thet
section 112 regulatory decisions should
not be based on concerns about
chemical exposures that have littie
relevance to the pollutant and scurce
category being regulated.

Many commenters felt either that
even the risk level of 1 X 10 * given in
Approach D was upacceptable or not
protective enough of public health, or
that “acceptable™ risk should mean zero
risk. i

Hesponse: The EPA sgrees with:
commenters that felt that Appwosch D
was 100 conservative, inflexible, and
limiting of the information which could"
be considered in the scoepteble risk
decision. However, much of the intent of
Approuch 1 has been incorporated in

the methodology adepied which zeeks lo
protect as large B poviton of the exposed
population as possible to risks no higher
than approximately 1x107% The EPA
also ageses with commenters who stated
that consistenicy with Stuie and Federal
regulations must be viewed in light of
the purpose and actual implementation
of those regulations and, specifically,
agrees that comparing NESHAP '
requirements with State programs (many
of which are gnidelines and contain
waivers or fexibility if technology
cannot achieve the programs’ siated
goals) is inappropriate. Also, EPA finds
the comment that there is a public
consensus that only an MIR of 1 107¢
or less is acceptable to be difficult to
support given the wide range of
positions expressed in this rulemaking.
While EPA agrees that multiple
exposures to hazardous air pollutanta
are important 1o understand and
consider in the EPA's overall
implementation of its public health
mandates, EPA disagrees that these
exposures should be routinely evaluated
and considered in selecting standards
under section 112, in taking this
position, EPA is agreeing with.
commenters who said using these
exposures explicitly in selecting
standards would be very difficult and
possibly impractical. The EPA also
disagrees with commenters who said
that even the risk level of 1X107* given
in Approach D was unacceptable or not
protective enough of public health, or
that “acceptable” risk is zero risk.
Alternative Acceptable Risk
Approaches: Several commenters
proposed variations on, or alternatives
ta, the EPA's four proposed approaches
for determining acceptable risk. Several
of these were modifications to the case-
by-case approach. Another group argued
for more stringent criieria than
Approach I3, with a uitimate goal of zero
risk. A third group provided various
other alternative accepiable risk levels,
Comment: Several commenters
advocated higher levels of acceptable
risk than those proposed in any of the
EPA's approaches, Some did so by
explicitly referencing guidance issued
by the ICRP, the NCRP, or ather groups
involved with radiation health
protection that sanction greater risks
than those proposed by EPA. j
Responsa: Tha EPA does not agree
with the comrpenters who advocated
higher levels of risk than any considered
in the March 7, 1980, Federal Register
notice. While some commenters
interpreted the Viny{ Chloride decision
to mandste these high risk levels, EPA
believes that the Viny! Chioride
decision requires EPA to consider
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societal riske in making an expert
judgment on acceptability. The EPA
completed such considerations, made en
expert jndgment and, consequenily,
selected a presumptive MIR level of
approximately 1x10™4 Far the sources
considered in this notice, EPA believes
that asscciated risks in the range of
1x10"%and 1:X10"% are too high, and
presumptively unacceptable.

3. Risk Comparisons in the
Acceptable Risk Decision: Several
commenters axpressed positions on
whether comparison of hazardous air
pollutant risk with other risks
encountered by society should be
considered in making the acceptable
risk decision. Some commenters thought
COMparisons were appropriate while
others did not.

Comment: Several commenters
thought that ag part of the acceptable
risk decision, EPA should compare riska
from radiation with other risks that are
encountered in ordinary life and
accepted by society, They generally
used comparative risks as an argument
in favor of Approach A and as evidence
that risks of 11074 or even higher,
could be considered acceptable, The
commenters said such comparisons are
consistent with the Viny! Chloride
decision’s reference to congider the
acceptability of risk in “the world in
which we live.” Many commenters listed
several activities encounttered in daily
life which entail lifetime rigks in the
1X10"*t0 1 X107 *range as evidence
that thia level of risk could be
considered acceptable.

Others sald the comparison is not
valid because risks such as driving a car
are voluntary, whereas pollutant
exposures are involuntary,

HResponse: The Vinyl Chloride
decision provides for such comparisons
and for EPA to make an expert judgment
of the acceptability of the risks for
sources of hazardous air pollutants,
However, EPA believes that it is prudent
to view such comparisons cautiously
. and to reflect the uncertainty in such -

comparisons in the EPA’s decisions on
the acceptability of the risks for sources
of hazardous air pollutants. Factors,
such as whether the risks are voluntary,
controilabls, man-made, and uncertain,
lead EPA to be cautious in making such
comparisons. After considering these
risks, EPA has determined that MIR's
greater than approximately 1x10™*are
presumptively unacceptable and are

considered in.making an overall
judgment on acceptability along with
other relevant health and risk factora,
including uncertainty.

However, in this regard, it is

important to point out that MIR
estimates are based on a different and,

moere congervative, concept than
average risk expressions such as the
risks asgociated with motor vehicles, or
the risk of being killed by lightning,
Average risks generally apply to the
total population and do not reflect the
distribution: of risks acress a population.
For example, the average lifetime risk of
death due to motor vehicle accidents is
about 5x107% A city with a population
of 2 million might, therefore, expect
about 150 traffic-related deaths every
year even though some members of thia

* population are at greater risk, On

average, this 1530 deaths every year does
not express the incidence rate for those
members of the population. In contrast,
if the MIR at a typical industrial facility
located in & city of 2 million pepulation
is 51073 the annual estimated
incidence would only be about 1 death
in 20 years (0.05 cases/year). And, the
“average” individual risk to the exposed
population is typicaily much lower, by
orders of magnitude, than the MIR.
Thus, while EPA believes that MIR risks
greater than approximately ¥x 10" *are
presumptively not acceptable, EPA
maintaina that commenters who apply
the MIR, to entire populations are
improperly characterizing population
risks as well ag the MIR. _

Comment: Several commenters said
that if levels of exposure are within the
bounds of variation in ambient
background levels, the activity should
not be regalated. In addition, an annual
dose of 10 mrem/y ede is probably
within the normal varigtions seen in
natural background; therefore, &
cumulative dose of this magnitude from
all man-made sources and pathways
appeare {o be scoeptable when
considering risks.if the ALAFA principal
is followed and enforced.

Hesponge: The EPA believes that
comparison of estimated MIR levels to
natural background risk ievels is
irrelevant. What EPA considers
important is the incremental risk
associated with a particular activity.
Reference to natural background risk
levels is 6rly acceptable in deciding
what benchmark saciety deems
acceptable. -

4. Ample Margin of Safety Decma 5
Some commenters expressed opiniops
on what factors should be consideeed in
the decision on what level of regulation
provides an “ample margin of safety” as
required by section 112 of the CAA and
the Vinyl Chloride decision. Some
commenters argued for 8 :
consideration of health effecta and
uncertainties, while others emphasized
consideration of economic impactaor a
balancing of multiple factors.

Comment: Several commenters
suggested that in the ample margin of

safety decision, EPA should give greater
consideration to hesith effects,
noncancer effects, alternative exposure
pathways, co-emitted pollutant risks,
nonquantified health effects,
interactiona among pollutants, and
uncertainties not taken into account in
the EPA’s risk estimates. It was also
suggested that an “ample margin of
safety” means no less than elimination
of all avoidable risks.

Some commenters identified
additional economic factors that they
thought shouid be considered and that
wouid lead to more stringent regulatory
decisions. For instance, there are many
costs to society associated with the
deaths and ilinesses associated with
pollution, such as emotional costs to
families, medical costs of treatment and
institutionalization, and weakening of
the gene pool.

Response: EPA disagrees with the
comment that an “ample margin of
safety” requires the elimination of all
avoidable riska. The Vinyl Chloride
decision does not require this degree of
stringency. EPA did consider non-fatat-
cancers and genetic effects in
developing this rule; additional health
and economic infosmation was
considered to the extent that it exists in
the rulemaking record. EPA will
continue te endeavor to consider fully
all relevant factors in the selection of

final standards under section 112,

5. Risk Aasessment and Treatment of
Uncertainty: The response to the EPA’s
solicitation of comment regarding the
treatment of uncertainty varied from
approval of the EPA's position to
suggestiona that uncertainty should
force sirigter standards, or conversely,
prohibit restrictive standards. One group
of commenters stated that EPA had
shown a good appreciation of the
uncertainty associated with the
scientific evaluation of bealth data and
the exposure data used in estimating
risk. Commenters also provided
recommendations on which step of the
decision process was the appropriate
place for the consideration of
uncertainty.

Comment; Soma commenters favored
consideration of uncertainties in the
acceptable risk step of the decision
process, while others felt it is more
appropriate 1o consider uncertainties
only in the ample margin of safety step,
and still others advocated consideration
during both steps. Some stated that
questions of uncertainty and ’
conservatism cannat be separated or
deferred from the determination of
acceptable risk, while others felt that
consideration of uncertainty should be
deferred until the ample margin of safety
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slep. Most of these latier commenters
believed that the MIR should be the sole
criterion for making the accepiable risk
decision, and that uncertainties and
other factors are best coanidered in the
ampie roargin of safety step, In so doing,
some added that these uncertainties
skould not be addressed by
incorporating unscientific, over-
conservative assumptions into the risk
assesaments,

Response: The EPA believes that it is
essential to consider the quality of the
information it uses to make decisions
when the decisions are being made.
Thus, EPA agrees with commenters that
stated that it would be inappropriate to
evaluate the "safe” level and the
“margin of safety” without taking the
uncertainties (both scientific and
technelogical) into account. Because
EPA has concluded that many factors
should be considered in making the
acceptable risk decision, the EPA
disagrees with commenters who
believed that MIR should be the sole
criterion for meking the acceptable risk
decision and that uncertainties and
other factors are best considered in the
ample margin of safety step.

Comment: When estimates are
imprecise, accurate guantified
statements of nncertainty are sssential;
these factors must be actively involved
in the decision-making process both for
regulations and site-specific permitting
decisions.

Response: The FPA has initiated
substantial effort to quantify the
uncertainty in its radiatien risk
estimates. However, until quantitative
uncertainty estimates are evailable, the
Agercy must base its decisions on the
curreni measures of nncectainty atits
disposal. .

Comument: It wouid be inconsistent
with the EPA’s distinction hetween risk
assessment and risk management for the
Agency ‘o deal with bona fide scientific
questions at the stage of deciding what
probability of contracting cancer ie
"acceptable.” Risk considerations alone
shouid be dealt with in this first wiep.
Moreover, an adequate dats base must
be established for techaical, sedentific,
and economic considerations before
thise can he balanced with accepmble
risks.

Response: The EPA disagrees that
bona fide scientific questions are
insppropriate at the risk management
step. The EPA's risk assesaments are-
based on what it considers the best -
availeble scientific avidence, with
conservative but reasonable
assumptions made when nacessary, At
the riak sten, the
decisionmakers nead 0 know the
uncertmintiey associatod with the riek

estimaies and the range of ecientific
opinion regarding the assemphions that
have been included in the asgesament.

Comment: Some commenters
suggested that the proposed rules are
improperly based ox incomplete
technical gnalyses.

Response: The final rules are the
result of extensive research and
technical analysis conducted over a
period of several years, and, thus, the
record underlying the rules is
reasonably complete and accurate.
Commenters' techmical comments, as
well as those of other commenters, are
incorporated inte the record io the
extent they proved pertinent In arriving
at the acceptable risk decisions under
CAA section 112 for these rules, costs
and technological feasibility were not
considered, Such were considered along
with the health-related factors, however,
in determining whether more stringent
rules were needed in arriving at the
statutonly required ample margin of
safety.

Comment: Several commenters have
asserted that EPA's risk assessments are
not realistie but are worst case
estimates. Some commenters objected to
EPA's assumption that pecple living in
the vicinity of radionuclide sources were
exposed continuously, for a 24 hours per
day 70-year lifetime, to predicted long-
term ambient radionuclide levels.

" Commenters maintained that the

average lifetime of an industrial fac1h‘ty
is considerably less than 70 years, and
that few individuals would be expected
to live in the same location for their
entire lives,

Response: The EPA recognizes that
the assumption of 70 years of continuous
exposure constitutes a simplification of
actuel conditions and represents, in
part, & pelicy judgment by EPA, but feels
that this assumption Is preferable to
other altemnatives, Althongh emissions
of redionuclides from indostrial sources
would reasonably be expected to
change over time, such changes carmot
be predicted with any certainty. In lien
of closing, plants may elect to replace o
even expand their operations and.
subsequently increase their emissions.
The 70-year exposure duration
represents a steady-state emissions
asgunption that s consistent with the
way in which the measure of
carcinogenic strength is expressed (ie.,
as the probability of contracting cancer
based npon a lifetime {70 year] exposure
to a onit mmentnﬂun). Comtnimng

longer then the sversge, this assumption -

woald tend to underestimate the
possibie MER. The EPA sgrees that the
11.5. popmiation is highly mobile.
However, sdjusting the exposure .
assumptions to consirain the possibility
of expogure tc emissions implies that
exposure during the periods away from
the residence are zero. In addition, a
less-than-lifetime assumption would
also have a proportional impact on the
estimated MIR, suggesting that no
individual could be exposed for 70
years. On belance, EPA believes that
the present assumption of continaous
exposure is congistent with the steady-
state nature of the analysis and with the
stated purpose of making plausible, if
conservative, estimates of the potential
health risks. It is the EPA's opinion that
this assumption, while representing in
part a policy judgment by EPA,
continues to be preferable to adopting a
shorter lifetime figwe, both in view of
the shortcomings of such alternatives
and in the absence of compelling
evidence to the contrary.

Comment: The EPA should measure
the gain in risk reduction made against
the costs to reach such gain and -
compare the benefits against the-:
increased risk borne by workers.

Response: The EPA does consider
both the incrementsl reduction in risk
and the costs at the ample margin of
safety step. The FPA is unaware of any
increase in worker exposure that will be
caused by the promulgated NESHAPs,

8. Scope of the Regulations

Comment: Several commenters stated
that NESHAPS should be deveioped for
other sourpes or cafegories of
radionuclide emissions including that
from Naturally Occurring Radioactive
Materials (NORM) cortamination of oil
and gas production equipment and in
construction materials, and also from
naturally occurring radea in the eoil that
underly residences, schoole, businesses

"and offices. They questioned whether

emanation rates of radon (222 and 228}
from coal stackpiles, bailers, fly ash,
and bottom ash significant for regulatwn
under the NESHAP program.

Response: The EPA believes that the
source categories evalnated in this
rulemaking represent the sources with
the greatest patentisl for cansing
unaccephbb risks from radionuclide
emissions to ambient air, The Agency
has examined the potential problem of
radon in natural gas provided to bomes
and found that the transit times allow
for the decay of the radon to acceptable
levels. Emissions of redon from coal
piles and coal ash piles has slso been
examined, as part of the CERCLA
ralemaking oa Reportable Quantities,



with similar regults. EPA will continue
ta look &t these and other potential
sources {0 see if they are appropriata

- sources for regulation under section 112,
Finally, it must be noted that EPA's
authority under CAA Section 112 is
limited to the regulation of source
categories of toxics to ambient air and,
thus, lacks authority to regulate or
control paturally ocurring radon in soils
that underly homes or businesses under
this code section.

Comment; Consideration should be
given to the problems presented by
averlapping scurces, any increase in the
number of facilities within each
category over time, and the goal of
controlling the total incremental
pollution for all radionuclide emissions
from all source points in all twelve
source categories.

Response: The Agency agrees and its
pelicies on acceptable risk levels are
based, in part, on assuring that risks
~ caused by overlapping and multipls

sources do not resuit in individuals -
receiving an unacceptable level of
exposure and risk. Explicitly accounting
for overlapping and multiple sources of
exposure greatly complicates the
calculation of exposures and risks. Since
concentrations of radionuclides decline
rapidly with distance from a source,
however, it is highly unlikely that any
individual-could be the mast exposed
individual for more than one source. In
most cases, members of the public will
receive risks less than 1107 ¢ from-
mare than gne source.

Comment: The standards should
address cumulative health impacts
resulting from exposures to multiple
radiological and nonradiological
pollutants emitted by the same or
multiple sources located in relative
proximity to one another.

Response: Although EPA has been
unable to quantify cumulative and
synergistic health impacts for multiple
hazardous materials and sources have
not been accurately qualified, it is our
judgment that if such effects could be
accurately quantified, they would not
substantially alter EPA’s conclusions in
this rulemaking. )

Comment: The standards consider
only fatal cancers and fail to take into
account the entire range of chronic
debilitating end incapacitating diseases
that may result from radignuclide
emissions. '

Regponse: EPA has taken intg account
the entire range of chronic debilitating
and incapacitating diseases that may
result from radionuclide emissions.

Comment: Proposed standards are
based on what the EPA perceives as
achievable rather than a safe level of
sirborne radioactivity emissions; this is

not an appropriate basis for setting air
emission standards under the Act.
Response: The EPA believes that its
standards ensure an acceptable level of
risk to public health with an ample
margin of safety as required by the
Clean Air Act and the decision in Viny/
Chloride. The Agency has estabiished a
threshold presumption that lifetime fatal
cancer risks te individuals of
approximately 11074 are acceptable
under the Vinyl Chloride decision, and
has attempted to assure that as many
persons as possible do not receive
lifetime risks greater than 1x10°%
Comment: The potential effect of the
proposed rule on Federal preemption in
the area of regulation of facilities needs

1o be carefully considered. Nuclear

facilities are unique and complex, and
consistent regulation is in the best
interest of the public. Congress
determined that natienal regulation of
nuclear power plants is appropriate in
establishing the Atomic Energy Act.

Response: The Agency agrees that
consistent regulation is in the interest of
the public and has promulgated national
emissions standards that apply to
nuclear power plants. However, the
Clean Air Act does not preempt state
standards that are at least as stringent
as those set by the Federal Government.

Comment: The consistency of these
standards with other existing and
propoesed radiation standards, for sir
pathways and other pathways, should
be discussed.

Response: As noted in the March 7,
1989 Federal Register notice for the
proposed standards, the statutory
requirements of CAA section 112 differ
from the requirements of other
authorities under which the EPA and
other regulatory bodies set radiation
standards. Therefore, the first priority
for EPA is to aasure that the regulations
promilgated are in accordance with its
statutory mandate.

Comment: All facilities that emit
gimilar radionuclides should be held to
the same emission standards: a remote

-facility should not be allowed higher

emission rates than an urban facility,
nor should a government or municipal
facility be allowed higher emission rates
than a private or industrisl facility.
Response: The EPA's decisionmaking

- approach in setting final rules assures

that all members of the public are
adequately protected, regardless of the
source of their expasure or their choice
of residence in an urban, suburban.
rural, or remote area of the country, The
EPA believes that different source
categories may be treated differentiy
even if they emit similar poliutants, sc
long as the final standard protects

‘

public health with an ample margin of
anfety.

Comment: The Clean Air Act does not
allow for dose standards.

Response: We disagree with those
commenters stating that Congress in
directing the Agency to set emission
standards did not euthorize that those
standards be set in terms of dose to an
individual. CAA section 302{k) defines
the term “emission standard” to include
limits on the quantity, rate, or
concentration of an air pollutant and the
Agency views dose standards fully
consistent with that definition. In many
cases, because there are over two
hundred known radicnuclides,
numerous different ones are emitted
from an individual source. In addition,
the risk dua to each is a further function
of many factors such as particle size and
exact chemical state. An emission
standard for radionuclides based on
quantity at the stack would often be
complex to the point of impracticality. A
dose standard provides a better
approach to protecting the public since
it allows the establishment of a ugiform
limit based on consideration of alt of the
factars related to the particular mix of
radionuclides emitted from each source.
Moreover, this appreach is supported by
radiation protection experts and the
regulated community.

Comment: Some commenters posit
that Clean Air Act Section 112 does not,
or should not, authorize EPA to regulate
radionuclide air emissions from those
sources, or categories of sources, that
are already regulated pursuant to the
Uranium Miil Tailings Radiation Control
Act of 1978, Pub. L. No. 95-804, 32 Stat.
3023 (codified in scattered sections of 42
U.8.C.) (“"UMTRCA"). These
eommenters reason that because
UMTRCA was promulgated subsequent
to. the last comprehensive revisions to
tha Clean Air Act, and, because
UMTRCA's statutory scheme is more
specifically focused upon the sources to
which it appliea than is the Clean Air
Act, EPA's authority under CAA Section
112 is, in effect, preempted.

Response: EPA disagrees that it lacks
authority to regulate, under CAA
Section 112, the radionuctide air
emiggions.of sources also regulated
under UMTRCA. Indeed, UMTRCA
itself resolves this igaue by quite
explicitly stating that “[n]othing in this
chiapter applicable to byproduct
material * * * shall affect the authority

- of the [EPA}under the Clean Air Act of

1870, ag amended * * * " 42 US.C.
saction 2022(e). The legislative history is -
similar: “Authorities of the EPA under
other laws would not be abridged by the
new requirements,” H, Rep, No. 1480,
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95t Cong., 2d Sesw. §, reprinted &, 1975
U.5. Cods Cong. & Admin, News 7433,
7444, In other words, there iz no
indication tha{ Congress ntended
UMTRCA to preempt EPA’s regulatory
authority under the Clean Air Act;
rather Congress expressly contemplated
EPA muthority to simultanecusly

regulate under both legislative schemes. l

7. Procedural

Comment; Many commenters felt that
the affected parties familiar with the
propoesed standards have not had
adeguate time to thoroughly review
available documents, and many stated
that many supporting dorunents were
not available untl mid-April. In
addition, several stated that the material
contained significant errora.

Response: The EPA made every effort
to notify affected parties of the
rulemaking action, and it timely
prepared and distributed the
background materials supparting the
proposed rules. However, the court
order under which this rulemaking has
been condocted necessitated strict
adherence to the schedule for public
comments and hearings. The Agency &
not aware of any significant errors in the
risk assessment. Where additional or
new information was provided or
developed during the comment period, it
has been incerporated into the Final
Environmental Impact Statement (FEIS),
also referred to as the Background
Information Bocument (BID).

Comment: The Proposed Rulemeking
Notice, published in the Foderal r
on March 7, 1909, does not identify-thoee
who participated in its preparation. The
authors of the Draft Environmental
Impact Statersent (DEIS] do not appear
to represent the kinds of knowledge,

experience, and expertise necessary for

the task.

Response: The DEIS does ify the
ORP staff members who-contributed to
the development of the background
material and indicates that 8. Cohen
and Assocletes, Inc, the Offlce’s
Technical Support Contractor, provided
considerabls technical support and
analysis. The Agency disagrees strongly
that the participanta in this effort lack
the necessary knowledge, experience,
and expertise to prepm ' the proposal o
final rulemaking packages.

. Comment: The conclusion of the
Regulatory Flexibility Act analysis that
this rule will have litiie or no impact on
small businessas because virtually all
small businesses regulated under this
rule already comply with the pruposed
standarda ia uns

Response: The rule for NRC-
Licensed and Nom-DOE Federsl
facilitien is the only NESHAP with ths

potential to affect smsl buslnesse
That stapdard is a baseline stamim'd.,
which indicates that FPA is unaware of
any particular facility thet does not
comply with the final rule. In doing its
risk assessment, FPA locked at modet
facilities with relatively large emissions
for that class of facility to ensure that
the risk was not underestimated.
Therefore, EPA believes that it is highly
unlikely that any smeali business would
have emissions which would exceed the
standard.

Comment: An international panel of
recognized health professionals and
epidemiologist should review and
comment on the health effects of these
very low levels of proposed radiation
protection standards.

Response: The Agency invited
comments from ail interested parties
during the public comment peried.
Further, it has reviewed and considered
the findings and recommendations of the

- NCRP, the ICRP, UNSCEAR, and the

NAS in developing it risk coefficients.
Finally, the risk coeificients used in this
risk asseasment were reviewed and
approved by the Agency’'s Science
Advisory Board.

Comment: Even among the varions
sources proposed for reguiation in this
rulemaking there does not appeer to he
an even handed application of the EPA's
own analysis. The different regulatory
standards propesed by the EPA for the
various sources are irrational.

Response: The EPA disagrees. The
proposed regniations were developed on
a consistent basis for each of the forr
approaches. For the final role, the EPA
used s single approach to determine the
level of each standard it set. The EPA
helieves that consistency amonyg the
standards has been achieved.

Comment: The BPA should defer fimai
action in this rolemuking to permit
public comment on the Science
Advisury Board's Review of EPA's
proposal.

Response: The court tmposed
schedule for this rolemaking does not
permit the Agency to extend the public
comnent period.

Comment: The ¥PA should propose its
enforcement poticy for public reviewe:
and comment.,

Response: The EPA does not plan st
this time to create a specific’
enforcement poticy for these rales, but
instead currently intends te enforte
them in the same manner that I
enforces other Clean Air Act standards.

8, Decision to List Undex Section 112

The FR notice requested comments on
the appropriateness of listing
radionuclides as harardoue air
poilutants voder section 112 of the Act,

Comments on this {ssce ranged from
uneguiveral support for Hsting to
questions as to the metification for
listing under this section of the Act.
Many, while not necessarily opposing
listing, stated thet their particular source
or source category shouid not be
regulated wnder the Act due te the
insignificant risks to public health
presented, or, in light of the existence of
other regnlations. v

Comment Several commenters stated
that the listing under section 112 is
appropriate becanse a hazardous air
poltutant inctudes those substances that
may result in an increase in mortality or
an increase in serious irreversible or
incapacitating reversible iliness. The
EPA should apply the same risk
assessment criteria to radionuclides that
are applied to other toxic air pollutants
regulated under section 112, Such an
approach is the onty way that the health
protection goals will be achieved.

Response: The EPA agrees that listing
under section 112 is appropriate, and it
does apply the same approach and
criteria to all risk assessments and
standard setting under section 112.
Howaever, differences in our knawledge
about different hazardous materials,
differences in the modes of exposure
{pathways), and differences in the
assessment of exposure lead to different
risk assessment methods.

Comment: Many oppose the listing of
radiomuclides for three main reasans: [1)
Radiomuclide emissions from all source
categuries constifute only Ysoth of
natural background, which is an
ingignificant amount; (2} concentrations
released into the general environment as
a matter of routine emissions do not
constitute the degree of hazard which
section 112 was meant to regulate; and
{3] there is no evidence with respect to
the health effects of low level
radiomuclide emissians.

Response: The EPA believes that its
listing of radionuclides as hezardous air
pollutants under section 112 is proper
and is compelied by both the weight of
the acisntific evidence and the
Administrator's statutory duties under
the Act. While the EPA agrees that there
is no conclusive human epidemioclogical
data demonstrating health effects at low
levels of exposare, we believe that the
preponderance of the scientific evidence
{both buman epidemiology at higher .
levels of exposore and the data from
non-human sources) indicates that the
linear non-threshold dose response
model is eonsistent with the available
data and its m fu;hrzgul?\tory
purposes is & . EP
disagrees that the levels of risks posed
by releases of radioactive materials into
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the air are below those the Congress
intended to regulate under section 112
Finally, the EPA does not consider the
comparison of the risks posed by man-
made sources to the risks from
background to be relevant. The level of
exposure corresponding to safe with an
ample margin of safety, not background,
is the eppropriate criterion for
regulation under sectior 112. Many risks
associated with natura] »ackground
radiation are relatively high and, thus,
are not appropriate as a benchmark for
evaluating the need for regulation,

Comment: Some commentera felt that
regulation of radionuclides under
section 112 is appropriate but that EPA
should exempt some categories of
industries that are regulated under other
authorities, unless the current emissions
within the source category can be
shown to be unsafe.

Response: The Agency has concluded
that for source categories where
cmissions present or potentially present

unacceptable risks, it should not defer to.

other regnlatory authorities. -
8. Technological and Economic Factors

Comment: The EPA should not be
concerned with availability or feasibility
of controla. H should simply establish
the requirement and let industry
determine how it will meet.it.

. Response; In determining the safe
L-vel, EPA agreee. Thua, at that stage.it
does not consider either the availability
or feaaibility of controls. These are-
considered, however, at the second step.
emple margin of safety determination..
Moreover, where possible, auch as with
the NESHAP for underground uranium
mines, the regulated community s given
wide latitude in selecting the
combination ef controls and/or work
. practices that will allow them to meet
the mandatéd level of the standard..

Comment: The factors. the EPA should
consider before requiring control |
technology inciude: commercial vendor
avatlability, adaptability from other
uses, readily understood and applicabls
operating principles, costs and health
benefits, Availability tg, U, Ind

‘should not be based on fireign. .
. Response: in genersl, thedé,dre thie
factors that the EPA conisidérs,

anfomatically preclude s techriology
* solely because it has beénr developed

: aljg“’cgmmegdaﬁigd only outaide of the
- Comment: A technological,
developrhent that hasheen.

., demonstrated to reduce emissions and is .
© 7 in use.in or outaide the 118, should be

congidered available and required.

€ s
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measurement, the protocols for which = -

Responge: The EPA agrees that the
availability of demonsirated conizol
iechnology should be considered.
However, the requirement of additional
controls, at the ample margin of safety
step, rests also on consideration of costs
and other factors.

Commaent: Because of the existing
regulatory framework that forces the use
of control technology pursuant to the
ALARA principle, the nuclear industry
is already at a very low level of
emissions and further regulation is
merely duplicative.

Response: The EPA agrees that the
emisgions from many segments of the
nuciear industry are at low levels. The
EPA does not anticipate that facilitiea
with state-of-the art contrel systems will
need additional controls to comply with
the limits of the NESHAP. However,
EPA does not agree that in all
circumstances regulation under CAA
section 112 is unnecessary and indeed
has determined that final rules are
needed for the radionuclide source
categories identified. :

Comment: The EPA should not .
promulgate additional radionuclide
emission regulations for the uranium
fuel cycle {UFC) including nuclear
power plants. The {ndustry has a proven
record of protecting the public health
and safety from airborne radicactive
emissiona. This results from the
conservative design of the facilities, the

* careful operating philasophy employed

in thess facilities, and the eidsting;

framework of EPA and NRC regulations,

The publicalready enjoys better . .

- protection from UFC radiomuclide

emissions than from almost any other
industry’s emissions,

Response: As stated in the FR notice,
the Administrator has determined that
regulation of potenfally significant risks
should not be deferred to other
regulatory authorities. Based on i{e
evaluation of the doses and risks caused
by UFC facilities, the EPA doea not
beleve that non-milling facilities will .
‘have to modify their operations to -
comply with the NESHAP. However,
EPA hag agreed to reconsider the issue

of duplication of regulation as desaribed

n the discussion en e

. . Comment; The DOE is.concerned that .

~ the EPA-has propased .an outdoorraden.

. congénttation standard that le far below .

.- the leyel the EPA s willing to allow . .
- Indaors.’ ) o

subpart L. .

 Responge: The authorities under , o
which the NESHAPs and indoor raden -
guidanes are promulgated are entirely

~ different. The EPA does not have the . -
authority. to mandate ind

. g0 oor raden -
lavels, Its guidance to Komeownars is
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ars designed not to provide an nverage
gxposure level but a maximum exposure
level. Therefors, comparison with the
limits established by the NESHAP is
invalid.

Comment: Regulations that have the
effect of forcing use of control
technology are clearly inappropriate
where the technology has not been
shown to be cwrrently available,

Hespanse: CAA section 112 requires
EPA to set a safe or acceptable level
without regard to the availability of
control technology. Nevertheless, as a
practical matter, while NESHAPs allow
for use of new technologies, none of the
promulgated NESHAPs requires the
development of new technologies,

Comment: A strong regulatory stance
by the EPA in requiring pollution
controls will act to stimulate innovation,
reduce prices via increased sales of
control technologies and processes., and
reduce risk.

Response: This stimulation of
innovation and price competition in the
effluent control industry, while a
laudable public goal, is not a
requirement under section 112 of the
Act. Rather, the purpose and focus of
NESI{APs is to protect public health
with an ample margin of safety.

Comment: EPA should include
avoided costs, e.g. possible tort

Judgments, including punitive damages,
" in determining the level of the final

standard at the ample margin of safety
step of the decision-making process.

Response: In theory, the EPA agrees,
However, as a practical matter, it is
often difficult to arrive at even an
approximation of avolded costs when
dealing with specific source categories.
They are simply too speculative,

_espedially given that the source

categories are often comprised of
thousands of individual facilities.
Comment: Cest as used in the ample
‘margin of safety discussion should
include al} of the costs identifiable with

 the decision; this would include valua of

the facility, economic effects on the
community, and social effecta of labor
force dislocation.- * - :

" Response; To tha extent that the EPA
. is'able to develop quantitative estimates

of these costs they are conaidered
‘purauait to the deciaion:making

. process. However, as afready noted,

such costs are often only available, if at
al}, ag rough, qualitative-estimates. .
" Comment: Indastry shotld meet the

" crfteria irreafecﬁve of costa of

-technolojical feasibility,

- Reaponse: The EPA agrees with

respect to meeting the levels determined
to be “safe.” The EPA disagrees with .

)
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respect to the determination of the
needed ample margin of safety.

Comment: Fundamental fairness
prohibits the EPA from imposing
controls that cost more than some
ceiling amount per estimated death
prevented.

Response: Since the Viny! Chlorids
decision precludes consideration of cost
when determining what constitutes
“safe,” all sources must meet the
standards or utilize controla to the
degree necessary to bring their
emissions into compliance, regardless of
the cost,

Comment: EPA has not explained the
hasis for abandoning the existing
regulatory program for uranium mill
tailings disposal in favor of regulation
under the CAA, The UMTRCA, passed
subsequent to the CAA, provides
flexibility.

Response: The Administrator has
determined not to defer to other
regulatory authorities when the risk
merits {ssuance of a NESHAP under
section 112 of the Act. However, the
reguirements of the other regulations
must still be met. '

Comment: If post-élosure emissions
are to be actively regulated under the
standard, the EPA should address
financial assurances for evaluation,
monitoring, reporting, facility
meodification request, and remedial
actions,

Response: Given the one-time nature
of the post-closure monitoring
requirements for phosphogypsum stacks
and uranium mill tailings disposal sites,
the EPA does not believe that the small
financial burden requires specific
financial assurance requirements.
Details of monitoring and reporting
requirements are included in the
appropriate Subparts,

Comment: The proposal fails to
address the ooccupational dose

increment resulting from the installation,

aperation, end maintenance of the:
additional equipment and systems
required for compliance; the collective
occupational exposures required for

some of these additiens will be at higher

individual doses andof significantly
more consequenca than-the questionable
savings in public risk

Response: The lack of specific
instances makes it impossible to fully
address this concern. The EPA is not:
aware of any instance where a NESHAP

will require emission gontrols that will ™

result in-a significant occapationaf
exposure. Where controls may be
required, for example at elemental”
phosphorus plants, they supplement or
replace existing; lest effective, controls.

The exposure resulting from instaliation -

should be tninimal since the process will

be shut down, and exposures recoived
during meintenance should be
comparable.

Comment; Consideration should be
given to whether public welfare would
not be improved by diverting moneys
from regulatory procedures with ne
measurable eifect on human hesith, to
resedarch efforts, which have resulted in
considerable advantages to the public
health and well being. Human costs to
those dependent on the indusiry as well
as other adverse environmental
repercussions caused by a'shift away
from nuclear power toward more
poiluting technoclogies, will far outweigh
any theoretical public health benefit,

Response: The suggested cost-benefit
determination is outside the purview of
the Agency, However, given the
concerns of the National Institutes of
Health that health care may be affected,
EPA has agreed to reconsider this issue.

Comment: The statement that demand
for nuclear energy is on the decline due
to reduced demand for nuclear

. generated electricity is fallacious. Also,

while the analysis recognizes that these
regulations will worsen the already
weak position of the domestic uranium
industry, it does not examine the
adverse effects that will have on the
natjonal trade deficit,

Responge: Imported uranium is a

trivial component of the United States
trade deficit.

Comment: The EPA estimates costs
asgociated with the alternative
regulatory approaches for each source
category but the total fuel cycle cost will
be passed through to nuclear utilities
and should be assessed on that basis. -
This includes sources under aubpar’w B,
HLKRS T andW.

Response: Costs assoclated with the
final rule are not significant compared
with the total fuel cycle costs. There
would be no sigmﬁcant impacts.

VIL Miscellaneous
A. Dockat

The docket is an organized and
complete file of all information
considered by EPA in the development
of the standards. The docket allows
interested peraons to identify and locate
documenta sc they can effectively
participate in the rulemaking process. It
also serves as the record for iudicial .
review.

Transcripts of the hearings; ali written
statements, the'Agency's fesponse to
comthents, and-other rélévant '
documents have been placed in the:
docket and are available for inspection
gnd copying during norma} working

ours.

B, Goneral Provisions

Except where otherwise specifically
stated, the general provisions of 46 CFR
part 61, subpart A apply to all sources
regulated by this rule. .

C. Paperwork Reduction Act

The information collection
requirements in this finai rule have been
approved by the QOffice of Managemerit
and Budget (OMB) under the Peperwork
Reduction Act, 44 U.S.C. 3501 ef seq. and
have been assigned OMB control
number 20800191,

D. Executive Order 12297

Under Executive Order 12291, EPA is
required {o judge whether this regulation
is a “majer rule” and therefore subject
to certain requirements of the Order.
The EPA has determined that
regulations promulgated today will
result in none of the adverse economic
effects set forth in section I of the Order
as grounds for finding a regulation to be
a “major rule.” These regulations are not
major because (1) nationwide arinual
compliance costs do not meet the $100

- million thresheld; (2) the regulations do

not gignificantly increase prices or
production costs; and {3) the regulations
do nof cause significant adverse effects
on domestic competition, employment,
investment, productivity, innovation, or
competition in foreign markets.

All of the final regulations presented
in this notice were submitted to OMS for
review as required by Executive Order
12291. Any written comments from OMB
to EPA and any written EPA response to
those comments has been included in
the docket.

E, Regu]afary Flexibility Analysis

Section 603 of the Regulatory
Flexibility Act 5 U.5.C. B03, requires
EPA to prepare and make available for
comment an “initial regulatory
flexibility analysis” in connection with
any rulemaking for which there is a
statutory requirement that a general
notice of proposed rulemaking be - -
published. Tha “initial regulatory
flexibility analysis” describes the effect
of the proposed rule on small business
entities.

However, section 604(b) of the
Regulstory Flexibility Act provides that
section 608 “'shal not apply to any
proposed . . . rule if the head of the
Agency certlﬁes that the rule-will not; lf .
pronmlgated. have a significant :
economic impact on a substantial
number of small éntities." "~

EPA believes that virtually all small
businesaes are currently in compliance’
with these milee. I addition, EPA hes
placed reporting exemptions in the rule
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for NRC-licensees ¢ it fwe smomnt of
paperwaork that would be required by
the smaller operators, Therefore, this
rule will have little or no impact on
small businesses. A small business is
one that has 750 employees or fewer,

Far the preceding reasons, I certify
that this rule will not have aignificant
economic impact on 8 substantial
number of smail entities.

List of Subjects in 48 CFR Part 61

Air pollution conirol, Arsenic,
Asbestos, Berylltum, Banzene,
Incorporation by reference, Mercury,
Radionuclides, Vinyl chioride.

Dated: October 31, 1388,
William G. Rasenbery,
Acting Adminfstrotor.
Part 61 of chapter 1 of title 40 of the

Code of Federa! Regulauons is emended
as follows:

PART 81—{AMENDED]

1. The authority citation for part 61
continnes to read as follows:

Authority: 42 U.S.C. 7401, 7412, 7414, 7410,
7001,

2, Part 61 is amended by revising
subparts B, H, L K and W and by adding
subparts R and T to read as fallows,
These subparts are effective December
15, 1989, Subpart I ia stayed untll March
15, 1986.

Subpart B-~Nattonat Emisston
Standards for Radon Emdssions From
Underground Uranfum Mines

Sec,
61.20 Designation of facilities.
61.21 Definitions

Standard,

61.22
Determining complianca.

61.23
61.24 Annusl reporting requirements.

61.25 Recordkeeping requirements.
§1.28 Exemption from the reporting and
- testing requirements of 48 CFR 81.10

§61.20 Dasignation of facilifes.

The provisions of this ssbpert are
applicable to the owner or aperstor of
an active underground araminm mine

which:

{a) Has mined, will mine or is
designed to mine aver 100,000 tons of
ore during the life of the mine; or

(b} Has had or will have an anmual ore
production rate greater than 16,000 tons,
unless it can be demonstrated ta EPA
that tha rine will not exceed total ore
production of 100,000 tons during the hfe
of the mine. -

§61.21 Definitions .

As used in this subpart, all terms noé -
defined bere have the meaning given
them in the Clean Air Act or subpart A

of part 61, The following terms shall
have the fellowing specific mesnings

{a} Active mine means an
undexrground srawhom mine which is
heing ventilated to allow workers to
enter the mine for any purpose.

(b} Effactive dose equivalent means
the sum of the products of sbaorbed
dose and appropriate factors-to account
for differences in biological
effectiveness due to the quality of
radiation and its distribution in the body
of reference man. The unit of the
effective dose equivalent is the rem. The
method for caleulating effective dose
equivalent and the definition of
reference man are outlined in the
International Commisaion on :
Radiological Protection’s Publication
No. 28.

(c) Underground uraniom mine meang
a man-made underground excavation
made for the purpose of removing
principal purpose of recovering wramuom.
§61.22 Standard,

Enissions of radon-222 to the ambieni
air from an underground uranium mine
shall not exceed those amounts that
would cause any member of the pubdic
to receive in any yest an effective dose
equivalent of 10 mrem/y.

§61.23 Determining compilance,

(a) Compliance with the emission
standard in this subpart shall be
determined and the effective dose -
equivalent calculated by the EPA
computer code COMPLY-R. An
undergrgund uranivm mine owner or
operator shall calcnlate the source tetms
te be used for input into COMPLY-R by
conducting testing in sccordance with
the procedures described in Appendix B,
Method 115, or

(b} Owners or operators may
demenatrate complianee with the
emission standard in this subpart
through the use of computer models that
are equivalent to COMPLY-R provided
that the model has received prior
approvsl from EPA headquarm. EPA
may approve a model in whole or in part
and may limit it use to specific
circumstances.

§61.24 Annual Reporting Requirements.
(a) The mine ocwner or operstor shail
annuatly calcuiate and report the resuits
of the compliance calculations in section
#1.23 and the input parameters nsed in
making the calculation. Such report shall
cover the emissions of a calendar year
and chall be sent to EPA by March 31 of
the following pess. Each report shall
alao inclnds the following information:
{1} The name and location of the mire,

{2) The peme of the person
responsible s the operation of the
facility snd the nsme of the peresn
preparing the report (if different).

{3) The results of the emissiony testing
conducted and the dose calcnlated using
the procedures in § 61.23.

[4) A list of the stacks or vents or
other points where radicactive materials
are released to the atmosphere,
including their location, diameter, flow
rate, effluent temperature and release
height.

(5) A description of the effluent
conirols that are used on each stack,
vent, or other release point and the
effluent controls used inside the mine,
and an estimste of the efficiency of each
coatral method ar device.

{6} Distances from the poirts of
release to the nearest residence, school,
business or office and the nearest farms
producing vegetables, milk, and meat.

(7] The values used for all other veer
supplied input parameters {or the
computer inodeds (e.g., meteorological
data} end the source of these data.

(8) Each report shall be signed snd
dated by a carporate officer in charge of
the facility and contsin the following
declaration immediately above the
signaturre line: “I certify under penalty of
law thai I have personally examined
and am familiar with the information
submitted herein and based on my
inquiry of those individuals immediately
responsible for obtaining the.
infarmation, 1 believe that the submitted
information is troe, accurate and
complete. | am aware that there are
significant penalties for submitting false
information including the possibility 6f
fine end imprisonment. See, 18 U.5.C.
1001." .

(b) If the facility is not in compliance
with the emigsion standard of § 61.22 in
the calendar year covered by the report,
the facility must then commence
reporting i the Administrator on a
manthly basis the information listed in
paragreaph (a) of this section for the
preceding monih, These reparts will
start the month immediately following
the submittal of the annual report for the
year in noncompliance and will be due

30 days following the end of each

month. This increasad lovel of reporting

-mllcmﬂmnnﬂlthAdxmnim:mrku'

no longer necassary. In addition to alt
the information required in peragraph
(a) of this section, monthly reports shail
also inchade the feilowing information:
{1} Ail comtrols or oibwer changes in

operation of the facility that will ba oz
are being installed to bring the facility
into compliance.
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{2} i the facility is under a judicial or
asdministrative enforcement decres the
report will describe the facilities
performance under the terms of the
decree.
~ {c) The first report will cover the
emissions of calendar year 1890,
{Approved by the Office of Management and
Budget under Control Number 2080-0191.)

§61.25 Recordkeeping requirements.

The owner or operator of a mine must
maintain records documenting the
source of input parameters including the
results of all measurements upon which
they are based, the calculations and/or
analytical methods used to derive
values for input parametsrs, and the
procedure used to determine
compliance. In addition, the
documentation should be sufficient to
allow an independent auditor to verify
the accuracy of the determination made
concerning the facility's compliance
with the standard. These records must
be kept at the mine or by the owner or
operator for at least five years and upon
request be made available for inspection
by the Administrator, or his suthorized
representative, :

§61.28 Exemption from the repofting and
testing requirements of 40 CFR 81.10.

All facilities designated under this
subpart dre exempt from the reporting
requirements of 40 CFR 61.10.

Subpart H--National Emission
Standards for Emissions of
Radionuclides Other Than Radon Frem
Department of Energy Facilities

Sec,
61.90
61.91

Designation of facilities.

Definitions.

6192 Standard.

81.93 Emissions monitoring and test
procedures,

61.94 Compliance and reporting.

61.95 Recordkeeping requirements.

61968 Applications to construct or modify.

81.97 Exemption from the reporting and
testing requirements of 40 CFR 61.10.

§61.80 Designation of facllities,

The provisions of this subpart apply
to operations at any facility owned or
operated by the Department of Energy
that emits any radionuclide other than
radon-222 and radon-220 into the air,
except that this subpart does not apply
to disposal at facilities subject to 40 CFR
part 191, subpart B or 40 CFR part 192,

§61.91 Definitione.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or 40 CFR part
61, subpart A, The following terms shall
have the following specific meanings:

{a} Effective dose squivalent means
the sum of the products of absorbed
dose and appropriate factors to acoount
for differences in biclogical
effectiveness due to the quality of
radiation and its distribution i the body
of reference man, The unit of the

- effective dose equivalent is the rem. For

purposes of this subpart, doses caused
by radon-222 and its respective decay
produgts formed after the radon is
released from the facility are not
included. The methad for calculating
effective dose equivalent and the
definition of reference man are outlined
in the International Commission on
Radiological Protection's Publication
No. 28.

{b} Facility means all buildings,
structures and operations on one
contiguous site,

(c) Radionuclide means a type of
atom which spontaneously undergoes
radioactive decay.

{d) Residence means any home,
house, apartment building, or other
place of dwelling which is occupied
during any portion of the relevant year.

§61.92 Standard,

Emissions of radionuclides to the
ambient air from Department of Energy
facilities shall not exceed those amounts
that would cause any member of the
public to receive in any year an effective
dose equivalent of 10 mrem/yr.

§61.93 Emission monkitering and test
procedures.

{a) To determine compliance with the
standard, radionuclide emissions shall
be determined and effective dose
equivalent values to members of the
public caleulated using EPA approved
sampling procedures, computer models
CAP-88 or AIRDOS-PC, or other
procedures for which EPA has granted
prior approval. DOE facilities for which
the maximally exposed individual lives
within 3 kilometers of all sources of
emissions in the facility, may use EPA's
COMPLY model and associated
procedures for determining dose for
purposes of compliance.

-(b] Radicnuclide emission rates from
point sources {stacks or vents) shall be
measured in accordance with the
following requirements or other
procedures for which EPA has granted
prior approval:

(1) Effluent flow rate measurements
shall be made using the following
methods:

{i) Reference Method 2 of Appendix A
to part 60 shall be used to determine
velocity and volumetric flow rates for
stacks and large vents. '

(ii) Reference Methad 2A of Appendix
A to' part 60 shall be used to measure

flow rates through pipes and small
vents,

{iii} The frequency of the flow rate
measurements ghall depend upon the
variability of the effluent How rate. For
variable flow rates, continuous or
frequent flow rate measurements shail
be made. For relatively constant flow
rates only periodic measurements are
necessary.

(2} Radionuclides shall be directly
monitored or extracted, collected and
measured using the following methods;

(i) Reference Method 1 of Appendix A
part 60 shall be used to select
monitoring or sampling sites.

(ii) The effluent stream shall be
directly monitored continuously with an
in-line detector or representative
samples of the effluent stream shall be
withdrawn continuously from the
sampling site following the guidance
presented in ANSIN13.1-1969 “Guide to
Sampling Airborne Radioactive
Materials in Nuclear Facilities”
(including the guidance presented in
Appendix A of ANSIN13.1)
(incorporated by reference—see § 81.18)
The requirements for continuous ’
sampling are applicable to batch -
processes when the unit is in operation.
Periodic sampling (grab samples) may
be used only with EPA's prior approval.
Such approval may be granted in cases
where continuous sampling is not
practical and radionuclide emission
rates are relatively constant. In such
cases, grab semples ghall be collected
with sufficient frequency so as to
provide a representative sample of the
emissions.

(iif) Radionuclides shall be collected
and measured using procedures based
on the principles of measurement
described in Appendix B, Method 114,
Use of methods based on.principles of
measurement different from those
described in Appendix B, Method 114
must have prior approval from the
Administrator. EPA reserves the right to
approve measurement procedures.

(iv] A quality assurance program shall
be conducted that meets the
performance requirements described in
Appendix B, Method 114

{3) When it is impractical to measure
the effluent flow rata at an existing
source in accordance with the
requirements of paragraph {b)(1) of this
section or to monitor or sample an
effluent stream at an existing source in
accordance with the site selection and
sample extraction requirements of
paragraph (b){2) of this section, the
facility owner or operator may use
alternative effluent flow rate
measurement procedures or site
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selection and sample extraction fiv} Net messured radiomechde computer models (e.g. meteorological
procedures provided that: concentrations shall be compared to the data} ane the source of these data,

ti} It can be shown that the concentration levels in Table 2 of (8) A brief description of alt

requirements of paragraph {b) (1) oz {2}
of this section are impractical for the
effluent stream.

{ii} The alternative procedure will not
significantly underestimate the
emissiong.

(iii) The alternative procedure ia fully
documented,

(iv} The owner or operator has
received prior approval from EPA,

{4)(i} Radionuclide emission
mmeasurements in cordformance with the.
requirements of paragraph {b) of this
section shall be made &t all release
points which have a potential to
discharge radionmclides into the air in
quantities which could cause an
effective dose equivalent in excess of 1%
of the standard. All radionaclides which
could cantribute greeter than 10% of the
patential effective dose equivalent for a
release point shall be measured. With
prior EPA approvel, DOE may determine
these emissions through alternative
Procedures. For other relesse points
which have a potential to release
radionuclides into the air, periodic
confirmatory measurements shall be
made to verify the low emissions.

{ii} To determine whether g release
point ia subject to the emission
measirement requirements of peragrsph
(b) of this section, it is Decessary to
evaluate the potential for radionuclide
emissions for that release paint. In
evahiating the potential of a release
point ta discharge radionuclides into the
air for the purposes of thia section, the
estimated radionuclide release taics
shall he based on the discharge of the
effluent stream that would reault if all
pollution contral equipment did not
exist; but the facilities operations were
otherwise narmak

{5] Environmental measurements of
radionuclide air concentrations at
critical receptor locations may he used
as an alternative fo air dispersion
calcnlations in demonatrating
compliance with the standard if the
owner or cperator meets the folfowing
criteria:

(i} The air at the point of measurement
shall be contirmonsly sampled for
collection of radioruclides.

(ii} Thoee radienvelides released from
the facility, which are the major
contributors to the effective dose
equivalewt must be collected and
measured as part of the environmenizl
measurement program.

{iii) Radi ide concentretions
which would cause an effective dose
equivalent of 10% of the standard shall
be readily detectable and
distinguishable from background.

Appendix E to determine comphance
with the standard, In the case of
multiple radionuclides being released
from a facility, eompliance shsll be
demonstrated if the vabue for alt
radionuclides is less than the
concentration level in Table 2, and the
sum of the fractions that resnlt when
each measured concentration valfue is
divided by the value in Table 2 for each
radionuclide is less than 1.

{v] A qualify assurence program shall
be conducted that meets the
performance requirements described in
Appendix B, Mathod 114.

(vi}) Use of environmental
measurements to demonstrate
compliance with the standard is subject
to prior appraval of EPA. Applcations
for approval shall include a detailed
description of the sampling and
analytical methodology and show how
the above criteria will be met.

38154 Compliance and reporting.

{a) Compliance with thig stendard
shall be determined by calculating the
highest effective dose equivalent fo any

" member of the public at any offsite point

where there. is a residence, school,
business or office. The owners ar
operators of each facility shall sgubmit
an annual report to both EPA
headquariers and the appropriate
regional office by June 30 which
includes the results of the monitaring as
recaeded in DOE's Effiuent Information
System and the dose calculations
required by & 61.93{e} for the previnus
calendmb year. o

(b} In addition to the requirements
paragraph {a} of this section, sn aomnal
report shail inclade the: following
inflonnation:

{1} The name and location of the
faciiity.

{2} A list of the radicactive materizls
used at the facility. o ’

{3) A description of the handling a
processing that the radicactive materials
underyo st the facility.

{4) A list of the stacks or venty o
other points where redioactive materials
are released to the stmospbere.

{5) A description of the efflvent
controls that are used on each stack,
vent, ov other release point and an
estimate of the efficiency of each control
device.

[6) Distances from the points of
release to the nearest residence, school,
business or office and the nearest farms
producing vegetables, milk, and mest.

{7) The valoes vsed for all other user-
supplied input parameters for the

construction and modifications which
were completed in the calendar year for
which the report is prepared, but for
which the requirement to apply for
approval to construct or modify was
waived under § 61.96 and associated '
documentation developed by DOE to
support the waiver. EPA reserves the
right ta require that DOE send to EPA all
the information that normally would be
required in an application to construct
or modify, following receipt of the
description and supperting
documentation.

{3} Each report shall be signed and
dated by a carporste officer ar publie
official ir charge of the facility and
contain the following declaration
immediately above the signature line: “1
certify under penahy of law that ] have
personally examined and am familiar
with the infarmation submitted herein,
and based on my inquiry of those
individuals immediately responsible far
obtaining the information, I believe that
the submitted information is frue,
accurate and complete, I am aware that
there are significant penalties for
submitting false information incloding
the possibility of fine and imprisonment.
See, 18 US.C. 1001

(c) If the facility is not in compliance
with the emission limits of § 61.92 in the
calendar year covered by the report,
then the facility mnst commence
reporting fo the Adminfstrator on a
monthiy basis the information Ksted in
paragraph (b} of this section, for the
preceding month. These reports will -
start the month immediately following
the submittal of the annual report for the
year in noncompliance and will be due
30 days following the end of each
month. This increased level of reporting
will continge un#l the Administrator has
determined that the monthly reports are
no langer pecessary. In addition to all
the information required in paragraph
(b) of this section, monthly reports shall
alse include the following information:

{1} All controis or other changes in
operation of the facility that will be or
are being mstalied 1o bring the {facility
into compliance.

2] If the tacitity is under a judicial or
administrative enforcement decree, the
report will describe the fecilities
performance under the terms of the
decree.

{d} In tho=e Instances where the
information requested fs classified, suc
informatior will he made available to
EP& separate from the report and wilf
be handled end controlfed according to
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applicable security and classification
regulations and requirements.

{Approved by the Office of Management and
Budget under Control Number 2080-0191.)

§61.95 Recordkeeping requirements,

All facilities must maintain records
documenting the source of input
parameters including the results of all
measurements upon which they are
based, the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine effective
dose equivalent. This documentation
should be sufficient to allow an
independent auditor to verify the
accuracy of the determination made
concerning the facility’s compliance
with the standard. These records must .
be kept at the site of the facility for at
least five years and, upon request, be
made available for inspection by the
Administrator, or his authorized
representative,

' §81.96 Applications to construct of
modity.

In addition to any activity that is
defined as construction under 40 CFR
part 81, subpart A, any fabrication,
erection or installation of a new building
or structure within a facility that emits
radionuclides is also defined as new
construction for purposes of 40 CFR part
61, subpart A.

(b) An application for approval under
§ 61.07 or notification of startup under
§ 61.00 does not need to be filed for any
new construction of or modification
within an existing facility if the effective
dose equivalent, caused by all emissions
from the new construction or .
modification, is lesa than 1% of the
standard prescribed in § 81.82. For
purposes of this paragraph the effective
dose equivalent shall be calculated
using the source term derived using
Appendix D as input to the dispersion
and other computer models described in
§ 61.93, DOE may, with prior approval
from EPA, use another procedure for
estimating the source term for use in this
paragraph. A facility is eligible for this
exemption only if, based on its last
annual report, the facility is in
compliance with this subpart.

{¢) Conditions to approvals granted
under § 61.08 will not contain
requirements for post approval reporting
on operating conditions beyond those
specified in § 61.94.

§ 61.97 Exemption from the reporting and
testing requirements of 40 CFR 81.10.

All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10.

Subpart —Natione! Emission
Standards for Radlonuelide Emigslons
From Facliities Licensed by the
Muclear Regulatory Cemmission and
Federal Faclilities Not Covered by
SubpartH

Sec,

$1.100
81,101
61,102
61.103
61.104
61.1056
61.108

Applicability.

Definitions.

Standard.

Determining compliance.

Reporting requirements,

Recordkeeping requirements.

Applications to construct or modify.

81.107 Emission determination.

61108 Exemption from the reporting and
testing requirements of 40 CFR 81.10.

§61.100 Applicability. :

The provisions of this subpart apply
to Nuclear Regulatory Commisasion-
licensed facilities and to facilities
owned or operated by any Federal
agency other than the Department of
Energy, except that this subpart does
not apply to disposal at facilities
regulated under 40 CFR part 191, subpart
B, or to any uraniym mill tailings pile
after it has been disposed of under 40

' CFR part 192, or to low energy

accelerators, or to any NRC-licensee
that possesses and uses radionuclides
only in the form of sesled sources. -

§61.101 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of part 81. The following terms shall
have the following specific meanings:

{a) Agreement State means & State
with which the Atomic Energy
Commission or the Nuclear Regulatory
Commission has entered into an
effective agreement under subsection
274(b) of the Atomic Energy Act of 1954,
as amended.

{b] Effective dose equivalent means

" the sum of the products of absorbed

dose and appropriate factors to account
for differences in biclogical
effectiveness due to the quality of
radiation and its distribution in the body
of reference man. The unit of the
effective dose equivalent is the rem. For
purposes of this subpart doses caused
by radon-222 and its decay products
formed after the radon is released from
the facility are not included. The method
for calculating effective dose equivalent
and the definition of reference man are
outlined in the International
Commission on Radiological
Protection's Publication No. 26.

(c} Facility means all buildings,
structures and operations on one
contiguous site.

(d} Federal facility means any facility
owned or operated by any department,

commission, agency. oifics, buress oF
other unit of the government of the
United States of America except for
facilities owned or operaied by the
Department of Energy.

{e) NRC-licensed focility means any
facility licensed by the Nuclear
Regulatory Comumnission o any
Agreement State to receive title to,
receive, possess, use, transfer, or deliver
any source, by-product, or special
nuclear material,

(f) Radionuclide means a type of atom
which spontaneously undergoes
radioactive decay.

§61.102 Standard.

{a) Emissions of radionuclides,
including iodine, to the ambient air from
a facility regulated under this subpart
shall not exceed those amounts that
would cause any member of the public
ta receive in any year an effective dose
equivalent of 10 mrem/yr.

(b) Emissions of iodine to the ambient
air from a facility regulated under this
subpart shall not exceed those amounts
that would cause any member of the
public to receive in any year an effective
dose equivaleht of 3 mrem/yr.

§61.103 Determining compllance.

(a) Compliance with the emission
standard in this subpart shall be
determined through the use of either the
EPA computer code COMPLY or the
alternative requirements of Appendix E.
Facilities emiiting radionuciides not
listed in COMPLY or Appendix E shall
contact EPA to receive the information
needed to determine dose. The source
terms to be used for input into COMPLY
shall be determined through the use of
the measurement procedures Hsted in
§ 81.107 or the emission factors in
Appendix D or through alternative
procedures for which EPA has granted
prior approval; or,

{b} Facilities may demonatrate
compliance with the emission standard
in this subpart through the use of
computer models that are equivalent to
COMPLY, provided that the model has
received prior approval from EPA
headquarters. Any facility using a model
other than COMPLY must file an annual
report. EPA may approve an alternative
model in whoie or in part and may limit
its uge to specific circumstances.

§61.104 Reporting requirements,

{a} The owner or operator of a facility
subject to this subpart must submit an
annual report to the EPA covering the
emissions of & calendar year by March
31 of the following year.

{1} The report or application for
approval to construct or medify as
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required by 40 CFR part 81, subpart A
and § 81.108, must provide the following
information:

(i} The name of the facility.

{ii) The name of the person
responsible for the operation of the
facility and the name of the person
preparing the repost {if different)

{iii) The location of the facility,
including suite and/or building numbes,
sireet, city, county, state, and zp code.

{iv) The mailing addresa of the
facility, if different from item {iii).

{v} A list of the radicactive materials
used at the facility. -

{vi) A description of the handling and
processing that the radioactive materials
undergo at the facility.

{vii} A list of the stacks ar vents or
other points where radicactive materials
are released to the atmosphere,

(viii} A description of the efffuent
controls that are used on each stack,
vent, or other release point and an
estimate of the efficiency of each device.

{ix) Distances from the point of
release ta the nearest residence, schaol,
business or office and the nearest farms
producing vegetables, milk, and meat.

(x} The effective dose equivalent
caleulated using the compliance
procedures in § 61.103.

(xi} The physical form and guantity of
each radionuclide emitted from each
stack, vent or ather release point, and
the method{s} by which these quantities
were determined.

{xii} The volumetric flow, diameter,
effluent temperature, and refease height
for eack steck, vent or other release
point where radicactive materials are
emitted, the method(s] by which these
were determined,

(xiitf} The height and width of eack
building from whick radiomsclides are
emitted.

{xiv) The valees used for all other
user-supphied input parameters (e.g.,
meteorolagical data) and the source of
these data,

{xv] A lwief description of al)
construction and modifications which
were completed in the ealendar year for
which the repert is prepared, but for
which the requirement to apply for
approval to construct or modify wes
weived under section 61.106, and
associated documentation developed by
the licensee to support the waiver. EPA
reserves the right to require that the
licensee send to EPA all the information
that normally would be required in an
application to construct or modify,
following receipt of the deseription and
supporting documeniation.

{xvi) Each report shall be signed and
dated by a corporate officer or publie
official in charge of the facility snd
contain the following declaration

immediately sbove the signature line: “1
certify under penalty of law that | have
personally examined arnd gm familiar
with the infarmetion submitted herein
and based on my inquiry of those
individuale immediately responsible for
obtaining the information, I believe that
the submitted information is true,
accurate and complete. I am aware that
there are significant penaltias for
submitting false information inchiding
the possibility of fine and imprisonment.
See, 18 US.C. 100"

(b} Facilities emitting radionuclides in
an amount that would canse legs than
10% of the dose standard in § §1.102, as
determined by the comphlance
procedures from § 61.103(a), are exempt
from the reporting requirements of
§ 61,104(a). Facilities shall annually
make a new determination whether they
are exempt from reporting. .

{c) If the facility s not in compliance
with the emission limits of § 61102 in
the calendar year covered by the repart.
the facility must report to the

Administrator on a monthly basis the

information listed in paragraph (a] of
this section, for the preceding month.
These reports will start the month
immediately following the submittal of
the annual report for the year in
noncompklance and will be-due 30 days
following the end of each month: This
increased level of reporting will
continue until the Administrator has
determined that the monthiy reports are
no longer necessary. In addition ta all
the information required in paragsaph.
{a) of this section, monthly reports shall
also include the following information:

{1] All controls or other changes in
operation of the facility that will be or
are being installed to bring tha facility
into compliance.

{2} If the facility is under a judicial or
administrative enforcement decree the
report will describe the facilities
performance umier the terms of the
decree.

(d} The lirst report will cover the
emissions of calendar year 1990.

§41L.105 Racordkseping regirsments.
The owner or operator of any facxhty
must maintain records
source of nput parameters mc!ndmg the
results of i measurementy upon whick
they are based, the calculations and/or
analytica) methods used to derive
values for inpat parameters, and the
procedure used to determine
compliance. This documentation should
be sufficient to aBow an independent
auditor to verify the accuracy of the
determination made the
facility’'s compHance with the standard,
and, if claimed, qualification for
exemption from reporting. These records

must be kept at the site of the facility for
at least five years and upon request be
made available for inspection by the
Administrator, or his aathorized
representative.

§61.106 Applieations to construct or
modify.

{a} In addition to any activity that is
defined as construction under 40 EFR
part 61, subpart &, any fabrication,
erection or installation of & new building
or structure within a facility is also
defined as new construction for
purposes of 40 CFR part 61, subpart A.

{b} An application under § 61.07 does
not need to he filed for any new
construction of or medification within
an existing facility if one of the
following conditions is met:

(1] The effective dose equivalent
calculated by using methads described
in § 61.103, that is caused by all
emissions from the facility including
those potentially emitted by the
proposed new construction or
modification, is less than 10% of the
standard prescribed in § 61.102,

(2) The effective dase equivalent
calculated by using meihods described
in § 81100, that is caused by all
emissions from the new construction er
modification, iz less than 1% of the iimii
preseribed in § 81.102. A facility is
eligible for this exemption anly if the
facility, based on its laat annual report,
ia in campliance with this sebpart.

§61.107 Emissian determination.

(a)-Facility owners or operators may,
in lieu of monitering, estimate
radionuclide emissions in accordance
with Appendix D, or other procedure for
which EPA haa granted prier approval

(b) Radionmclide emission raies from
point sources {e.g. stacks or vents) shall
be messured in accordance with the
following requirements:

(1} Effluent {low rate measurements
shall be made using the following
methods:

(i) Reference Method 2 of Appendix A
to part 60 shall be used to determine
velocity and volumetric flow rates for
stacks and large vents.

(i) Reference Methad 2A of Appendix
A to part 60 shall be vsed to measure
flow rates through pipes and smalt
vents.

fiii} The frequency of the flow rate
measurements shall depend upon the
variability of the effluent flow rate. Fo-
variable flow rates, contiouous or
frequent flow rete measurements shall
be made. Far relatively constant flow
rates onfy periodic measurements a»

necessary.

. e RS
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{2} Radionuclides shall be directly
menitored or extracted, collecied, and
measured using the following methoda:

(i) Reference Method 1 of Appendix A
part 80 shall be used to select
monitoring or sampling sites.

{ii) The effluent stream shall be
directly monitored continuously using
an in-line detector or representative
samples of the effluent stream shall be
withdrawn continuously from the
sampling site following the guidance
presented in ANSIN13,1-1969 “Guide to
Sampling Airborne Radioactive
Materials in Nuclear Facilities”
{including the guidance presented in
Appendix A of ANSIN13.1)

{incorporated by reference~—see § 61.18).

The requirements for continuous
sampling are applicable to batch
processes when the unit is in operation,
Periodic sampling (grab samples} may
be used only with EPA's prior approval.
Such approval may be granted in cases
where continuous sampling is not
practical and radionuclide emission
rates are relatively constant. In such
cases, grab samples shall be collected
with sufficient frequency so as to
provide a representative sample of the
emissions,

* {iii) Radionuclides shall be collected
and measured using procedures based
on the principles of measurement
described in Appendix B, Method 114.
Use of methods based on principles of
measurement different from those
described in Appendix B, Method 114
must have prior approval from the
Administrator. EPA reserves the right to
approve alternative measurement
procedures in whole or in part,

{iv) A quality assurance program shall
be conducted that meets the
performance requirements described in
Appendix B, Method 114. .

{3) When it is impractical to measure
the effluent flow rate at an existing
gource in accordance with the
requirements of paragraph (b)(1) of this
section or to monitor or sample an
effluent siream at an existing source in
accordance with the site selection and
sample extraction requirements of
paragraph (bj(2) of this section, the
facility owner or operator may use
glternative effluent flow rate
measurement procedures or gite
selection and sample extraction
procedures provided that:

{i) It can be shown that the
requirements of paragraphs (b} (1} and
(2) of thia section are impractical for the
effluent atream.

{ii) The alternative procedure will not
significantly urderestimate the
emissions.

(iif} The alternative procedure ie fully
documented

fiv} The owner or operator hag
received prior approval from EPA,

{(4}i} Radionuclide emission
measurements in conformance with the
requirements of paragraph {b} of this
section shall be made at all release
points which have a potential to
discharge radionuclides into the air in
quantities which could cause an
effective dose equivalent in excess of 1%
of the standard. All radionuclides which
could contribute greater than 10% of the
potential effective dose equivalent for a
release point shall be measured. For
other release points which have a
potential to release radionuclides into
the air, periodic confirmatory
measurements should be made to verify
the low emissions.

{ii} To determine whether a release
point is subject to the emission
measurement requirements of paragraph
{b} of this section, it is necessary to
evaluate the potential for radionuclide
emissions for that release point. In
evaluating the potential of a release
point to discharge radionuclides into the
air, the estimated radionuclide release
rates shall be based on the discharge of
the uncontrolied effluent stream into the
air,

(5} Environmental measurements of
radionuclide air concentrations at
critical receptar locations may be used
as an alternative to air dispersion
calculations in demonstrating
compliance with the standards if the
owner or operator meets the following
criteria;

- {i} The air at the point of measurement
shall be continuously sampled for
collection of radionuclides.

{ii} Those radionuclides released from
the facility, which are the major
contributors to the effective dose
equivalent must be collected and
measured as part of the environmental
measurements program.

fiii) Radionuclide concentrations
which would cause an effective doss
equivalent greater than or equal to 10%
of the standard shall be readily
detectable and distinguishable from
background.

{iv} Net measured radionuclide
concentrations shall be compared to the
concentration levels in Table 2 of
Appendix E to determine compliance
with the standard. In the case of
multiple radionuclides being released
from a facility, compliance shall be
demonatrated if the value for all
radionuclides is less than the
concentration level in Table 2 and the
sum of the fractions that result when
each measured concentration value is
divided by the value in Tabie 2 for each
radionuclide is lesa than 1. -

fv] A quality sssurance program shall
be conducted that meets the
performance requirements described in
Appendix B, Method 114

{vi) Use of environmental
measuremernts to demonstrate
compliance with the standard is subject
to prior approval of EPA. Applications
for approval shall include a detailed
description of the sampling and
analytical methodology and show how
the above criteria will be met.

(c} The following facilities may use
either the methodologies and quality
assurance programs described in
paragraph (b} of this section or may use
the following:

(1} Nuclear power reactors may
determine their radionuclide emissions
in conformance with the Effluent
Technical Specificationa contained in
their Operating License issued by the
Nuclear Regulatory Commission. In
addition, they may conduct a quality
assurance program as described in the
Nuclear Regulatory Commission's
Regulatory Guide 4.15 dated February
1979,

{2} Fuel processing and fabrication
plants and uranium hexafluoride plants
may determine their emissiona in
conformance with the Nuclear
Regulatory Commission's Regulatory
Guide 4.16 dated December 1985, In
addition, they may conduct a quality
assurance program as described {n the
Nuclear Regulatory Commission’s

. Regulatory Guide £.15 dated February

1979,

{8) Uranium mills may determine their
emissions in conformance with the
Nuclear Regulatory Commission's
Regulatory Guide 4.14 dated April 1980.
in addition, they may conduct a quality
assurance program as described in the
Nuclear Regulatory Commission’s
Regulatory Guide 4.15 dated February
1978,

81.108 Exempton from the reporting and
testing requirements of 40 CFR 61.10.

All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10.

Subpart K—Nationsl Emigsion
Standarde for Radionuclide Emisslons
From Elemsentsl Phosphorus Piantis

Sec.

61.120
81121
61.122
61.123
01124
61.125

Applicability,

Definitions.

Emissions standard.

Emission testing.

Recordkeeping requirements.

Test methods and procedures.

61128 Monitoring of oparations.

61,127 Exemption from the reporting and
testing requirements of 0 CFR 61.1¢
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peLiae Appicabliity

The provisions of thie subpart ere
applieable to cwners or operators of
celciners and nedulizing kilng at
elemental phosphorus plants.

§61.121 Definitlons,

{(a) Elemental phaspharus plant ox
plant means any facility that processes
phosphate rock to produce elemental
phosphorys. A plani includes all
buildings, structures, operations,
calciners and nodulizing kilns on one
contiguous site.

{b] Calciner or Nodulizing £iln means
g unit in which phoaphate pock is heated
to high temperatures to remove organic
material and/or to convertit to a
nodular form. For the purpose of this
subpart, calciners and nodulizing kilns
are considered to be similar units.

§ 112 Emission standard.

Erpissions of peloniem-210 to the
ambient air from all calciners and
nodulizing kilne at an elemental
phosphoros plant shall not exceed a
total of 2 curies a year,

§61.123 Emissian testing.

{a) Each owner or operator of an
elemental phosphoroa plant shall test
emissions from the plant within 90 days
of the effective date of thir siandard and
annually thereafter. The Administrater
may temporarily or permanently waive
the annual testing requirement or
increase the frequency of testing, if the
Administrator determines that more
testing ia required.

(b] The Administrator shall be
notified at [east 30 days prior to an
emission test so that EPA may, at its
option, observe the teat.

fc] An emission test shall be
conducted at each operational calciner
or nodulizing kiln. If emigsione from a.
calciner or nodulizing kiln are
discharged through more than one stack,
then an emission test shall be conducted
ot each stack and the totak emission rate
from the calciner or kite shall be the
sum of the emission rates from each of
the stacks.

{d) Each enmussion test chall consist of
three sampling runs that meet the
requirements of § 81.125 The phesphate
ok proceasing rete during each 1o
shall be recorded. Ar emisshon rate ie
curies per metric ton of phosphate rock
processed shall be calculated for each
run, The average of al} three roms shall
apply in computing the emission rate for
the test. The annual palonium-230
emission rate from a calciner or
nodulizing kila shal be determived by
multiplying the messured pobamium-218
emission rate m curtes per metric ton of

" phosphate rock proceseed by the srmual

phosphate rock processing rate in metric
tons. In determining the anrmel
phosphate rock processing rate, the
values used for operating howrs and
operating eapacity shall be values that
will maximize the expecied processing
rate. For determmmg compliance with
the emission standard of § 61.122, the
total annual emission rate is the sum of
the annual emission rates for all
operating calciners and nodulizing kilns.

(e) If the owner or aperator changes
his operation in such a way as to
increase his emissions of polonium-210,
such as changing the type of rock
praceesed, the temperature of the
calciners or kilns, or increasing the
annual phosphate rock processing rats,
then a new emission test, meeting the
requirementis of this section, shall be
conducted within 45 days under these
conditioms.

{f} Each owner or operster of an
elemental phosphorog plant shall furnish
the Administrator with & written repari
of the results of the emission test within
&0 days of conduciing the test. The
report must provide the following
information:

{1} The name and lecation of the
facility.

{2} The name of the person
responsible for the operatioa of the
facility and the name of the person
preparing the report {if different).

(3) A description of the effluent
contrels that are used on each stack.
vent, or other release point and an
estimate of the efficiency of each device,

{4} The results of the testing including
the results of each sampling run. -
completed,

(5} "The values used in caiculaiing the
emissions and the source of these data.
(8) Each repart shall he stgn&d and
dated by a caspordte officer in charge of

the facility and contain the following
declaration immediately above the
signature line: “I certify under penalty of
law that [ bave persanally examined
and am familiar with the information
submitted herein and based on my
inquiry of those individuals immediately
responsible for obtaining the .
information, [ believe that the submitted
information is true, accurate and
complate. I am aware that there are
significant penalties for submitting false
information. including the possibility of
fine and imprisonment. See, 18 I18.C.
1001.”

{Approved by the Office of Managesent end
Budget under Control Number 2000-0151.)

§ 61.124 Recordhesphig requivemens,
The owner or opsrator of any plant
must maintein records documenting the
source of input parameters incinding the
results of all measurements upon which

they are basged, the calculations andfor
analytical methods esed to derive
values for input paramefers, and tha
procedure used in emission testing. This
documentation should be sufficient ta
allow an independent auditar to verify
the accuracy of the regulta of the
emission testing. These records must he
kept at the site of the plant for at least |
five years and, upon request, be made
available for inspectian by the
Administrator, or his authorized
representative,

§61.125 Test mathods and procedures.

{a) Each owner or operatar of & source
required ta test emissions undes
§ 61.123, unless an equivalent or
alternate method haa been appraved by
the Administrator, shall use the
following iest methods:

f1) Test Method 1 of Appendix A to 40
CFR past 67 shali be used to determine
sample and velocity traverses

(2] Test Method 2 of Appendix A to 40
CFR part 60 shal! be used to determine
velocity and velumetric flow rate;

(3} Test Method 3 of Appendix A ta 40
CFR part 80 shall be used for gas
analysis; .

{4] Tesat Method 5 of Appendm Alo4d0
CFR part. 60 shall be used to collect
particulate makler containing the
poloninm-210; and

(5) Test Method 111 of Appendix B te
40 CFR part 61 shall be vsed to
determine the polonium-210 emrissions.

£61.128 Monitaring of aperatiana.

(a) The ownar or eperater of any
scuree swhiect to thie subpart using &
wet-scrubbing emission control device
shall instalf, calibrate, maintain, and
operate a monitoring device for the
continzous measarement of the pressure
loss ef the gas stream through the
scrubber. The monitoring device must be
certified by the manufacturer te be
accuraie within 250 pascal (=1 inch of
water), Records of these measurements
shall be maintained at the source and
made available for inspection by the
Admisistrator, or his authorized
representative for & minimum of 5 years.

(b} The owner or operator of any
source subject to this subpart using an
electrostatic precipitator contro! device
ghall install, calibrate, maintain, and
operate a monitoring device for the
cantinuous measurement of the primary
and secondary current and the voltage
in each electric field. Records of these
measurements shall be maintained at
the source and made available for
inspection by the Administrator, or his
authorized representative for a minimue
of 5 years.
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{c] For the purpose of conducting an
emission test under § 61.123, the owner
or operator of any source subject to the
provisions of this subpart shall install,
calibrate, maintain, and operate a
device for measuring the phosphate rock
feed to any affected calciner or
nodulizing kiln. The measuring device
used must be accurate to within =5
percent of the mass rate over its
operating range. Records of these
measurements shall be maintained at
the source and made available for
inspection by the Administrator, or his
authorized representative for a minimum
of 5 years.

§61.127 Exemptlon from the reporting
and testing requirements of 40 CFR 61.10.
All facilities designated under this
subpart are exempt from the reporting

requirements of 40 CFR 61.10.

Subpart O--National Emission
Standards for Radon Emissions From
Department of Energy Facilitles

Sec.

61.190 Designation of {acilities.

61.191 Definitions.

81,182 Standard.

61.193 Exemption from the reporting and
testing requeiremenis of 40 CFR 61.10.

§61.190 Designation of facilities.

The provisions of this subpart apply
to the design and operation of all
storage and disposal facilities for
radium-containing material (i.e.,
byproduct material as defined under
section 11.e(2}) of the Atomic Energy Act
of 1954 {as amended)) that are owned or
operated by the Depariment of Energy
that emit radon-222 into air, including
these facilities: The Feed Matertals
Production Center, Fernald, Ohio; the
Niagara Falls Storage Site, Lewiston,
New Yark: the Weldon Spring Site,
Weldon Spring, Missouri; the Middlesex
Sampling Plant, Middlesex, Nev Jersey;
the Monticello Uranium Mill Teilings
Pile, Monticello, Uteh. This subpart dees
not apply io facilities Hsted in, oz
designated by the Secretary of Energy
under Title [ of the Uranism Mill
Tailings Controt Act of 1874

§51.191 Definitions,

Asg used in this subpart, ali terms not
defined here have the meening given
them in the Clearn Air Act or subpart A
of part 61. The following terms shall
have the following specific meanings:

(8) Facility means al! buildings,
structures and operations on one
contiguous site, .

(L) Source means any building,
structute, pile, impoundment or area
used for interim storage or disposal that
is or contains waste material containing

radivm in sufficient concentration to
emit radon-222 in excess of this
standard prior to remedial setion.

§61.182 Standard.

No source at a Department of Energy
facility shall emit more than 20 pCi/-
m?*-g of radon-222 as an average for tha
entire source, into the air, This
requirement wil} be part of any Federal
Facilities Agreement reached between
Environmental Protection Agency and
Department of Energy.

§61.193 Exemption from the reporting
and testing requirements of 40 CFR 61.10.

All facilities designated under thia
subpart are exempt from the reporting
requirements of 40 CFR 61.10.

g "R—Natlonal Emlssion .
tandards for Radon. Emissions From

- Phosphogypsum Stacks.

Sec.

61.200 Designation of facilities.

61.201 Definitions.

61.202 Standard.

61.203 Radon monitoring and compliance
procedures.

61.204 Recordkeeping requirements.

61.205 Exemption from the reporting and
testing requirements of 40 CFR 61.10.

§61.200 Deslignation of facilities.

The provisions of this subpart apply
to the owners and operators of the
phosphogypsum that is produced as &
result of phosphorus fertilizer
production and all that is contained in
existing phosphogypsum stacks.

8§ 681.20% Daefinitions.

As uged in this subpart, ail terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of part 81. The following terms shall
have the following specific meanings:

{8} Inactive stack means & stack to
which no further routine additions of
phosphogypsum will be made and which
is ne longer used for water management
associated with the production of
phosphogypsum. If a stack has not been
vsed for either purpose for two years it
is presurred to be inactive.

(b) Phosphogypsum: siacks or stacks
are piles of waste from phosphorus
fertilizer prodixction containing
phosphogypsum. Staz_:kn shall also
include phosphate mines that are used
for the disposal of phosphogypsum.

§81.202 Standard.

All phesphogypaum shall be disposed
of in stacks or in phoaphate mines which
shall not emit more than 20 pCi/m2-g of
radon-222 into the air.

§81203 Radon monitorig and
compilancs procedures.

{a] Sixty days following the date at
which a stack becomes an inactive
stack, or ninety days after the effective
date of this rule if the stack is already
inactive, the owners ot operators of
inactive phosphogypsum stacks shall
test the stacks in accordance with the
procedures described in 40 CFR part 61,
Appendix B, Method 115. EPA shall be
notified at least 30 days prior to an
emissions test so that EPA may, at its
option, observe the test, If
meteorological conditions are such that
a test cannot be properly conducted,
then the owner or operator shall notify
EPA and teat as soon as conditions
permit,

{b} Ninety days after thé testing is
required, the owner or operator shall
provide EPA with a report detailing the
actions taken and the results of the
radon-222 flux testing, Each report shall
also include the following information:

{1) The name and location of the
facility,

(2) A list of the stacks at the facility
including the size and dunensmns of the
stack,

{3) The name of the person
responsible for the operation of the
facility and the name of the person
preparing the report {if different),

(4} A description of the control
measures taken to decrease the radon
flux from the source and any actions
taken to insure the long term
effectiveness of the control measures,
and

{5) The results of the testing
conducted, including the results of each
measurement.

[6) Each report shali be signed and
dated by a corporate officer in charge of
the facility and contain the following
declaration immediately above the
signature line: “I certify under penalty of
law that I have personally examined

- and am familiar with the information

submitted herein and based on my
inquiry of those individuals immediately
responsible for obtaining the
information, I believe that the submitted
information is true, accurate and
complete. I am aware that there are
significant penalties for submitting false
information including the possibility of
fine and xmpmonment, See, 18 US.C.
1001

(c} If year-long measurements are
made in accordance with Method 115
Appendix B ta part 61 this report shall
inciude the results of the first
measurement period and provide a
schedule for the measurement frequency
to be used. An additional report
containing all the information in
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paragraph [b) of this section shall be
submitted ninety days after completion
of the final measurements.

{d) If at any point an owner or
operator once again uses a stack for the
disposal of phosphogypsum or for water
managerment, the stack ceases to be in
inactive status and the owner or
operator must notify EPA in writing
within 45 days. When the owner or
operator ceases to use the stack it will
once again become inactive and require
retesting-and reporting.

(Approved by the Office of Management and
Budget under Control Number 2060-161.}

§51.204 Recordkeeping requirsments.

An owner or operator subject to this
subpart must maintain records
documenting the source of input
parameters including the results of all
measurements upon which they are
based, the calculations and/or
analyticel methods used to derive
values for input parameters, and the
procedure used to determine
compliance. This documentation should
be sufficient to allow an independent
auditor to verify the correctness of the
determination made concerning the
facility’s compliance with the standard,
These records must be kept by the
owner or operator for at least five years
and upen request be made available for
inspection by the Administrator, or his
authorized representative.

§61.205 Exemption from the reporting
and testing requirements of 46 CFR 61.10.
All facilities designated under this
subpart are exempt from the reporting

‘requirements of 40 CFR 51.10.

Subpart T—National Emission
Standards for Radon Emisslons From
the Disposal of Uranium Mill Tailings

Sec,

81.220
61.221
81222
61,223

Designation of facilities,

Definitions.

Standard.

Compliance pracedures.

61.224 Recordkseping requirements.

61.225 Exemption from the reporting and
testing requirements of 40 CFR 61.10.

§61.220 Designation of facilities.

~ The provisions of this subpart apply
to the owners and operators of all sites
that are used for the disposal of tailings,
and that managed residual radioactive
material or uranium byproduct materials
during and following the processing of
uranium ores, commonly referred to as
uranium mills and their associated
tailings, that are listed in, or designated
by the Secretary of Energy under Title |
of the Uranium Mill Tailings Control Act
of 1978 or regulated under Title II of the
Uranium Mill Tailings Control Act of
1978,

§61.221 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A,
of part 61. The following terms shall
have the following specific meanings:

(a} Long term stabilization means the
addition of material on a uranium mill
tailings pile for purpose of ensuring
compliance with the requirements of 40
CFR 192.02{a) or 192.32(b}(i). These
actions shall he considered complete
when the Nuciear Regulatory
Commission determines that the
requirements of 40 CFR 192.02{a} or
192.32(b)(i} kave been met.

{b) Operational means a uranium mill
tailings pile that is licensed to accept
additional tailings, and those tailings
can be added without violating subpart
W or eny other Federal, state or local
rule or law. A pile cannot be considered
operational if it is filled to capacity or
the mill it accepts tailings from has been
dismantled or otherwise
decommissioned.

(¢} Uranium byproduct material or
tailings means the waste produced by
the extraction or concentration of
urantum from any ore processed
primarily for its source material content.
Ore bodies depieted by uranium
solution extraction and which remain
underground do not constitute
byproduct material for the purposes of
thig subpart.

§61222 Standard.

(a) Radon-222 emissions to the
ambient air from uranium mill tailings
pile that are no longer operational shall

not exceed 20 pCi/m2-g of radon-222.

{b} Once a uranium mill tailings pile
or impoundment ceases to be
operational it must be disposed of and
brought into compliance with thie
standard within two years of the |
effective date or within two years of the
day it ceases to be operational
whichever is later. If it is not physically
possible for a mill owner or operator to
complete disposal within that time, EPA
shall, after consultation with the mill
owne. ui operetor, establish a
compliance sgreement which will assure
that disposal will be completed as
quickly as possible, '

§61.223 Compilance procedures.

{a) Sixty days following the
completion of covering the pile to limit
radon emissions but prior to the long
term stabilization of the pile, the owners
or operators of uranium mill tailings
shall conduct testing for all piles within
the facility in accordance with the
procedures described in 40 CFR part 61,
Appendix B, Method 115, or other

procedures for which EPA has granted
prior approval.

{b} Ninety days after the testing is
required, each facility shall provide EPA
with a report detailing the actions taken

‘and the results of the radon-222 flux

testing. EPA shail be notified at least 30
days prior to an emission test so that
EPA may, et its option, observe the test,
If meteorological conditions are such
that a test cannot be properly
conducted, then the owner or ocperator
shall notify EPA and test as soon as
conditions permit. Each report shall also
include the following information:

{1) The name and location of the
facility.

(2) A list of the piles at the facility.

{3} A description of the control
measures taken to decrease the radon
flux from the source and any actions
taken to insure the long term
effectiveness of the control measures.

{4} The results of the testing
conducted, including the results of each
measurement.

(5) Each report shall be signed and
dated by a corporate officer or public
official in charge of the facility and
contain the following declaration
immediately above the signature line: “I
certify under penalty of law that I have
personally examined and am familiar
with the information submitted herein
and based on my ingquiry of those
individuais immediately responsible for
obtaining the information, [ believe that
the submitted information is true,
accurate and complete. I am aware that
there are significant penalties for
submitting false information including
the possibility of fine and imprisonment.
See, 18 U.S.C. 1001

(c} If year long measurements are
made in accordance with Method 115 of
Appendix B of part 81, this report shail
include the results of the first
mesasurement period and provide a
schedule for the measurement frequency
to be used. An additional report shall be
submitted ninety days after completion
of the final measurements.

(d} If long term stabilization has begun’
before the effective date of the rule then
testing may be conducted at any time,
up to 80 days after the long term
stabilization is completed.

{e) If the testing demonstrates that the
pile meets the requirement of § 61.222(a)}
and long term stabilization has been
completed then the pile is considered
disposed for purposes of this rule,
{Approved by the Office of Management and
Budget under Control Number 2060-0181.)

$61.224 Recordkeeping requirements.

The owner or operator must maintain
records documenting the source of inpu:
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parameters including the results of sl
measuremenis upon which they are
based, the caleulations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine
compliance. This documentation should
be sufficient to allow an independent
auditar to verify the accuracy of the
determination made concerning the
facility's compliance with the standard.
The Administrator shall be kept
apprised of the location of these records
and the records must be kept for at least
five years and upon request be made
available for inspection by the
Administrator, or his autherized
representative,

§61.225 Exemption from the reporting
and testing requirements of 40 CFR 61.10.

Al facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10.

Subpart W—Natlonal Emission
Standards for Radon Emissions From
Operating Ml Tailings

Sec. -

81.250°
61.251
61.252
61.253
81.254

Designation of facilities.

Definitions.

Standard,

‘Determining compliance.

Annual reporting requirements.
61.255 Recordkeeping requirements.
61.256 Exemption from the reporting and

testing requirements of 40 CFR 61.10,

§61.250 Designation of facilties.

The provisions of this subpart apply
to owtiers or operators of facilities
licensed to manage uranium byproduct
materials during and following the
processing of uranium ores, commonly
referred to as uranium miile and their
associated tailings. This subpart does
not apply to the disposal of tailings.

§ 61.251 Daefinitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or 40 CFR part
61, subpart A. The following terms shall
have the following specific meanings:

{a) Area means the vertical projection
of the pile upon the earth’s surface.

{b) Continuous disposal means a
method of tailings management and
disposal in which tailings are dewatered
by mechanical methods immediately
after generation. The dried tailings are
then placed in trenches or other disposal
areas and immediately covered to limit
emissions consistent with applicable
Federa! standards.

(¢} Dewatered means to remove the
water from recently produced tailings by
mechanical or evaporative methods
such that the water content of the

tailings does not exceed 30 percent by
weight,

{d} Existing Impoundment means any
sranjum mill tailings impoundment
which s licensed o accept additional
tailings and is in existence as of
December 15, 1988,

{e) Operation meangs that an
impoundment i being used for the
continued placement of new tailings or
is in standby status for such placement.
An impoundment i3 in operation from
the day that tailings are first placed in
the impoundment until the day that final
closure begins.

(F} Phased disposal means a method
of tailings management and disposal
which uses lined impoundments which
are filled and then immediately dried
and covered to meet all applicable
Federal standards.

{g) Uranium byproduct material or
tailings means the waste produced by
the extraction or concentration of
vranium from any ore procesaed
primarily for ita sogrce material content.
Ore bodies depleted by uranium
solution extraction and which remain
underground do not constitute
byproduct material for the purposes of
this subpart.

§61.252 Standard.

{a} Radon-222 emissions to the
ambient air from an existing uranium
mill tailings pile shall not exceed 20
pCi/m%*s of radon-222.

(b) After December 15, 1888, no new
tailings impoundment can be built
unless it is designed, constructed and
operated to meet one of the two
following work practices:

(1) Phased disposal in lined tailings
impoundments that are no more than 46
acres in area and meet the requirements
of 40 CFR 192.32(a) as determined by the
Nuclear Regulatory Commission. The
owner or operator shall have no more
than two impoundments, including
existing impoundments, in operation at
any one time.

(2) Continuous dibposal of tailings
such that tailings are dewatered and
immediately disposed with no more than
10 acres uncovered at any time and
operated in accordance with § 192.32(a)
as determined by the Nuclear
Regulatory Commission.

(c) AR mill owners or operators shall
comply with the provisions of 40 CFR
192.32fa) in the operation of tailings
piles, the exemption for existing piles in
40 CFR 192.32{a) notwithstanding.

§61.253 Determining compliapce.
Compliance with the emission
standard in this subpart shall be
determined annually through the use of
Method 115 of Appendix B. When

mesasurements are tc be made overa
one year period, EPA shall be provided
with & schedule of the measurement
frequency to be used. The schedule may
be submitted to EPA prior to or after the
first measurement period. EPA shall be
notified 30 days prior to any emissions
test so that EPA may, at its option,
observe the test.

§61.25¢ Annuai reporting requirements.

{a)} The owners or operaiors of
operating existing mill impoundments
ghall report the results of the compliance
calculations required in § 81.253 and the
input parameters used in making the
calculation for each calendar year shall
be sent to EPA by March 31 of the
following year. Each report shali also
include the following information:

(1) The name and location of the mill.

(2) The name of the person
responsible for the operation of the
facility and the name of the person
preparing the report {if different].

{3) The results of the testing
conducted, including the results of each
measurement.

{4) Each report shall be signed and
dated by a corporate officer in charge of
the facility and contain the following
declaration immediately above the
signature line: *'I certify under penalty of
law that | have personally examined
and am familiar with the information
submitted herein and based on my
inquiry of those individuals immediately
responsible for obtaining the
information, I believe that the submitted
information is true, accurate and
complete. I am aware that there are
significant penalties for submitting false
information including the possibility of
fine and imprisonment. See, 18 U.5.C.
1001."

(b} I the facility is not in compliance
with the emission limits of § 61.252 in
the calendar year covered by the report,
then the facility must commence
reporting to the Administrator on a
monthly basis the information listed in
paragraph {a) of this section, for the
preceding month. These reports will
start the month immediately following
the submittal of the annual report for the
year in noncompliance and will be due
30 days following the end of each
month. This increased level of reporting
will continue until the Administrater has
determined that the monthly reports are
no longer necessary. In addition to all
the information required in paragraph
{a) of this section, monthly reports shall
also include the following information:

{1) All controls or other changes in
operation of the facility that will be or
are being installed to bring the facility
into compliance.
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{2} ¥ the facility is under a judicial or
administrative enforcement decres, the
report will describe the facilities
performance under the terms of the
decree.

{c) The first report will cover the
emissions of calendar year 1590,
{Appraved by the Cffice of Management and
Budget under Control Number 20606-0191.)

§61.255 Recordkeeping requirements.

The owner or operator of the mill
must maintain records documenting the
source of input parameters including the
results of all measurements upon which
they are based, the caleulations and/for
analytical methods used to derive
values for input parameters, and the
procedure used to determine
compliance. In addition, the
documentation should be sufficient to
allow an independent auditor to verify
the accuracy of the determination made
concerning the facility’s compliance
with the standard. These records muat
be kept at the mill for at least five years
and upon request be made available for
inspection by the Administrator, or his
authorized representative.

§61.256 Exemption from the reporting
and testing requiraments of 40 CFR §1.10.

All facilities designated under this
subpart are exempt from the reporting
requirements. of 40 CFR 81.10.

§6103 [Amended]

3. By adding to the list of System
International units of measure in
§ 61.03(a) an entry for “m?" following
“m=meter” to read as follows:
tmi=sguare meter

4. By adding to the list of other units
of measure-in § 61.03(b} an entry for
“Ci" following “cc”; an entry for "pC;”
following “0z™; and an entry for “mrem”
following “ml” to read as follows:
Ci=curig -

* L ] * L] L]
mrem=millirem =10"%rem

" * * - w

pCi =picocurie=10"" curie - )

5. Section 61.18 is amended by adding
paragraph (c) to read as follows:

§ 61.18. incorporations by refersnce..
N i

* L ¥ *

{c) The following material ia available
for purchase from the American
National Standards Institute, Inc., 1430
Broadway, New York, NY 10018,

(1) ANSI N13.1—1968, “Guide t¢
Sampling Airborne Radicactive
Materials in Nuclear Facilities.” IBR
approved for §§ 61.93(b)(2){ii);
61.107(b}{2)(ii}; and Method 114, par. 2.1
of Appendix B to part 61,

Appendixz B to Part 61— Amended]

8. By amending Method 111 of
Appendix B as follows:

a. Section 4.1 is revised to read as
follows:

41 Sample Preparation.

The glass fiber filter and acetone rinse
from Method § of Appendix A to 40 CFR part
60 are combined and dissolved as described
below.

4.11 Add polonium-209 tracer to the
acetone rinse in the glass beaker from
Method 5 in an amount approximately equal
to the amount of polonium-210 expected in
the total particulate sample. Add 16 M nitric
acid to the beaker to digest and loosen the
residue.

41.2 Transfer the residue from the glass
beaker to a teflon beaker containing the glass
fiber filter, Ringe the glass beaker with 16 M
nitric acid. If necessary reduce the volume in
the beaker by evaporation until all of the
nitric acid from the glass beaker has been
transferred to the teflon beaker.

413 Add 30 ml of 29 M hydrofluoric acid
to the teflon beaker and evaporate to near

dryness on a hot plate in & properly operating

hood. Caution: Do not allow the residue to go
to dryness and overheat; this will result in
loss of polonium,

414 Repeat step 4.1.3 unti} filter is
dissolved,

415 Add 100 ml of 18 M nitric acid to the
residue in the teflon beaker and evaporate to
near dryness. Caution: Do not allow tha
residue to go to dryness. .

418 Add 50 m] of 18 M nitric acid and 10
ml of 12 M perchloric atid to the teflon
beaker and heat until dense fumes of
perchlaric acid are evolved.

417 Repeat steps 4.1.3 to 4.1.6 as
necessary until sample is completely
dissolved.

418 Add 10 mi of 12 M hydrochloric acid
and evaporate to dryness. Repeat additions
and evaporations several timea.

419 Transfer the sample to a 250 mk
volumetric flask and dilute to volume with 3
M hydrochloric acid.

b, Section 4.4.2 is removed and
sections 4.4.3 through 4.4.8 are
redesignated as sections 4.4.2 through
4.4.7 respectively.’

¢. In section 5.1, Equation 111-3 is
amended by removing " A= picocuries of
polonium-210 per filter” and adding
“A= picocuries of polonium-210 in the
particulate sample”, C

d. In section 5.2, Equation 1114 is
amended by revising the entry for “A="
to read “A= picocuries of polonium-210
in the particulate sample as determined.
by A in Equation 111-3",

e. Section 9.1.2 is removed,

7. By adding Method 114 to the
methods in Appendix B to part 81 to
read as follows: ‘

Method 114-Test Methods for Measuring
Radionuclide Emissions from Siationary
Sources :

1. Purpose and Background

This method provides the requirements for
{1} Stack monitoring and sample collection
methods appropriate for radionuclides; (2}
radiochemical methods which are used in
determining the amounts of radionuclides
collected by the stack sampling and; {3)
quality agsurance methods which are
conducted in conjunction with these
measurements, These methods are
appropriate for emissions for stationary
sources. A list of references is provided.

Many different types of facilities telease
radionuclides inte air. These radionnciides
differ in the chemical and physical forms,
half-lives and type of radiation emitted. The
appropriate combination of sampie
extraction, collection and analysia for an
individual radionuclide is dependent upon
many intetrelated factors including the
mixture of other radionuclides present.
Because of this wide range of conditions, no
single method for monitoring or sample
collection and enalysis of a radionuclide is
applicabie to all types of facilities. Therefore,
a series of methods based on “principles of
measurement” are described for monitoring
and sample collection snd analysis which ara
applicable to the measurement of
radionuclides found in effluent streams at
stationary sourcea. This approach provides
the user with the flexibility to choose the
most appropriate combination of menitoring
and sample collection and analysis methads
which are applicable to the effluent stream to
be measured.

2. Stack Monitoring ond Sample Collection
Methods

Monitoring and sample collection methods
are described based on "principles of
monitoring and samgple collection” which are
applicable to the measurement of
radionuclides from effluent streams at
stationary sources. Radionuclides of most
elements will be in the particulate form in
these effluent streams and can be readily
collected using & suitable filter media.
Radionuclides of hydrogen, oxygen, carbon,
nitrogen, the noble gases and in some
circumstances iodine will be in the gasecus
form. Radienuclides of these elements will
require efther the use of an in-line or off-line
monitor to directly measure the
radionuclides, or suitable sorbers, condensers
or bubblers to coilect the radionuclides.

21 Radionuciides as Particulates. The
extracted effluent stream is passed through a
filter media to remove the particulates. The
filter must have a high efficiency for removal
of sub-micror particies. The guidance in
ANSI N13.1-—1968 shall be followed in using
filter media to collect particulates
(incorporated by reference-see § 61.18).

2.2 Radionuclides as Gases.

2.21 The Radionuclide Tritium {1-3).
Tritium in the form of water vapor is
collected from the extragted effluent sample
by sorption, condensation of dissolution
techniques. Appropriate collectors may
include silica gel, molecular sieves, and
ethylene glycol or water bubblers.
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streams which do not contain significant
quantities of radon-220, Users of this method
should calibrate the monitor in a radon
calibration chamber at least twice per year.
The background of the monitor should alsg
be checked periodically by operating the
instrument in a fow radon environment, EDA
520/1-89-C09(24).

317 Method A-7, Radon-222-Alpha Track
Detectors

Principle: Radon-222 is measured directly
in the effuent siream using slpha track
datectors {ATD). The alpha particles emitted
by radon-222 and its decay products strike a
small plastic strip and produce submicron -
damege tracks. The plastic strip is placed in a
caustic sclution tha! accentuates the damage
tracks which are counted using a microscope
or automatc counting system. The number of
tracks per unit area i correlated to the radon
concentration in air using a conversion factor
derived from data generated in a radon
calibration facility.

Applicability: Prior approval from EPA is
required for use of this method. This method
is only applicable to effluent streams which
do not contain significant quantities of radon-
220, unless special detectors are used to
discriminate against radon-220. This method
may be used only when ATDs have been
demonstrated to produce data comparable to
data obtained with Method A-8. Such data
should be submitied to EPA when requesting
approval for the use of this method. EPA 520/
1-89-009(24).

3.2 Methcds for Caseous Beta Emitting
Radionuclides.

© 321 Method B-1, Direct Counting in
Flow-Through lunization Chambers.

Principle: An ionization chamber
containing a sperific volume of gas which
flows at a given flow rate through tha
chamber is used. The sample (affluent stream
sample] acts as the counting gas for the
chamber. The activity of the radionuclide ls
determined from the current messured in the
ionization chamber.

Applicability: This method is applicabla for
measuring the activity of a gaseous beta-
emitting radionuclide in an effiuent stream
that is suitabls as a counting gas, when no
other beta-emitting nuclides are present.
DOE/EP-0096({17), NCRP-88{23).

3.22 Method B-2, Direct Counting With
in-tine or Off-line Bota Detectors.

Principle: Tha beta detactor s placed
directly in the effluent atream (in-line) or an
extractad sample of the effluent stream is
passed through a chamber containing a beta
detector {uil line). The activities of the
radionuclidas present in the effluent stream
are determined from the beta count rate, and
a knowledge of the radionuclides present and
the relationship of the gross beta count rate
and the apecific radionuclide concentration.

Applicability: This method is epplicable
only to radionuclides with maximum beta
particle energies greater then 0.2 MeV. This
method may be used to measure emissions of
specific radionuclides only when it is known
that the sample contains only s single
radionuclide or the identity and Isotopic ratio
of the radionuclides in the sffluent stream are
well known, Specific radionuclide analysis of
periodic grab samples may be used to
identify the types and quantities of

radionuclides present and to establish the
relationship between specific radionuclide
snalyses and gross beta count rates.

This method ie applicable to unidentified
mixtures of gaseous radionuclides orly for
the purpcsea and under the conditions
described in section 3.7,

3.3 Methods for Non-Gaseous Bota
Emitting Radicnuclides.

331 Methed B-3, Radiochemistry-Beta
Counting.

Principle: The element of interest is
separated from other elements, and from the
sample matrix by radiochemistry. This may
involve precipitation, distillation, ton
exchangs, or solvent extraction. Carriers
{elements chemically similar to the element
of interest} may be used. The element is
deposited on a planchet. and counted with a
beta counter. Corrections for chemical yield,
and decay (if necessary) are made. The heta
count rate determines the total activity of all
radionuclides of the separated element. This
method may also involve the radiochemical
separation and counting of a daughter
element, after a suitable period of ingrowth,
in which case it is specific for the parent
ruclide.

Applicability: This method is applicable for
measuring the activity of any beta-emitting
radionuclide, with a maximum energy greater
than 0.2 MeV, provided no other radienuclide
is present in the separated sample, APHA~
608(5).

3.3.2 Method B4, Direct Beta Counting
(Gross beta determination}).

Principle: The sample, collected on &
suitable filter, ia counted with a beta counter.
The sample muat be thin enough so that self-
absorption corrections can be made.

Applicabiiity: Gross beta measnrements
are applicable enly 1o radionuclides with
maximum beta particle energies greater than
0.2 MeV. Gross beta measurements may be
used to measure emisgions of specific
radionuctdes only (1} when it ia known that
the sample contains orly a singla
radionuclide, and (2) measurements made
using Method B~3 show reesonable
agreement with the gross beta measurement.
Gross beta measurements are applicable to
mixtures of radionuclides only for the
purposes and under the conditions described
in section 3.7, APHA-602(4), ASTM-D-
1800{11).

3.3.3 Method B-5, Liquid Scintillation
Spectrometry.

Principle: An aliguot of & collected sample
or the result of some other chemical
sepatation ot processing technique is added
to & liquid scintillation “cocktail” which }a
viewed by photomultiplier tubes in: a liquid
scintillation spectrometer. The spectrometer
is adjusted to establish a channel or
“window" for the pulse energy appropriate to
the nuclide of interest. The activity of the
nuclide of interest is measured by the
counting rate in the appropriate energy
channel. Corrections are made for chemical
yield where separations are made.

Applicability: This mathod is applicable to
any beta-emitting nuclide when no other
radionuclide fs present in the sample or the
separated sample provided that it can be
incorporated in the scintillation cocktail. This
mathod is alsc applicable for samples which

contain more than one radionuclids but valy
when the energies of the beta particles are
gufficiently separated so that they can be
resolved by the spectrometer. This method is
most applicable to the measurement of low-
energy beta emitters such as tritiun and
carbon-14, APHA-809(8), EML-LV-539-
17(19).

3.4 Gamma Emitting Radionuclides

3.41 Method G-1. High Resolution
Gamma Spectrometry.

Principle: The sample is counted with a
high resolution gamma detector, usually
either a Ge{Li} or a high purity Ge detector,
connected to a multichanne! analyzer or
computer. The gamma emitting radionuclides
in the sample are measured from the gamma
count rates in the energy regions
characteristic of the Individual radionuclide.
Corrections are made for counts contributed
by other radionuclides to the spectral regions
of the radionuciides of interest.
Radiochemical separations may be made
prior to counting but are usually not
necessary.

Applicability: This method is applicable to
the measurement of any gamma emitting
radionuclide with gamma energies greater
than 20 keV. It can be applied to complex
mixtures of radionuclides. The samples
counted may be in the form of partculate
filters, absorbers, liquids or gases. The
method may also be applied to the analysis
of gaseous gamma emitting radionuclides
directly in an effluent stream by passing the
stream through a chamber or cell containing
the detector. ASTM-3848(9), [DO-12096(18).

342 Method G-2, Low Resolution
Gamma Spectrometry.

Principle: The sample {8 counted with a
low resolution gamma detector. a thallium
activated sodium iodide crystal. The detector
is coupled to a photomultiplier tube and
connected to a multichannel analyzer. The
gamma emitting radionuclides in the sample
are measured from the gamma count rates in
the energy regions characteristic of the
individual radionuclides. Corrections are
made for counts contributed by other
radionuclides to the spectral regions of the
radionuclides of interest. Radiochemical
separation may be used prior to counting to
obtain less complex gamma spectra if
needed. :

Applicability: This method is applicable to
the measurement of gamma ermitting
radionuclides with energies greater than 100
kaV. It can be applied only to relatively
simple mixtures of gamma emitting
radionuclides. The samples counted may be
in the form of particulate filters, absorbers,
liquids or gas. The method can be applied to
the analysis of gaseous radionuclides directly
in an effluent stream by passing the gas
siream through a chamber or cell containing
the detector, ASTM-D-2459(12}, EMSL-LV-
0538-17{19),

3.4.3 Method G-3, Single Channel Garama
Spectrometry. ‘

Principle: The sample is counted with a
thallium activated sodium iodide crystal. The
detector is coupled to a photomultipuer tube
connected to a single channel analyzer, The
activity of 2 gamma emitting radionuclide is
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determined fom the gamme counts in the
energy rungs for which the counter is set.

Applicability: Thig method is applicable to
the measurement of a single gamma emiting
radionuciide. it iz not applicable to mixtures
of radionuclides, The sampies counted may
be in the form of particulate filters,
absorbers, liquids or gas. The method can be
applied to the analysis of gaseous
radionuclides directly in an effluent stream
by passing the gas stream through a chamber
or cell containing the detector.

3.44 Method G4, Gross Gamma
Counting.

Principle: The sample {8 counted with a
gamma detector naually a thallium activated
sodium jodine crystal The detector is
coupled to a photomultiplier tube and gamma
rays above a specific threshold energy level
are counted.

Applicability: Grosa gamma measurements
may be used to measure emissions of specific
radionuclides only when it is known that the
sample contains a single radionuclide or the
identity and ieotopic ratio of the
radionuclides in the effluent stream are wel}
known. When gross gamma measurements
are used to determine emissions of specific
radionuclides pericdie measurements using
Methods G~1 or G-2 should be made to
demonstrats that the gross gamma
megsurements provide reliable emission
data. This method may be applied to analysis
of gasecus radionuclides directly in an
effluent stream by placing the detector
directly in or adjacent to the effluent stream
or passing an extracted sampie af tha effluent
stream through a chamber or cell containing
the detector.

3.5 Counting Methods. All of the above
methods with the exception of Method A~5
involve counting the radiation emitted by the
radionuclide. Counting methods applicable to
the measurement of alpha, beta and gamma
radiations are listed below. The equipment
reeded and the counting principies involved
are described in detail in ASTM-3648{8).

3.51 Alpha Counting:

¢ Gag Flow Proportional Counters. The
alpha particies cause ionization in the
counting gas and the resulting electrical
pulses are counted. These counters may be
windowless or have very thin windows.

* Scintillation Counters. The alphs
particles transfer energy to a scintillator
resulting in a production of light photona
which strike a photomultiplier tube
converting the light photons to electrical
pulses which are counted. The counters may
involve the uae of solid scintillation materiala
such as zing sulfide or liguid scintillaton
solutions.

* Solid-State Counters. Semiconductor
materials, such as silicon surface-barrier p-n
junctions, act as solid ionization chambers.
The alpha particles interact which the
detector producing electron hole pairs. The
charged pair is collected by an applied
electrical field and the resulting electrical
pulses sre counted.

* Alpha Spevirometsrs. Semiconductor
detectors used in conjunction with
multichannel analyzers for energy
discriminationt.

352 Beta Counting:

¢ Ionization Chambers, These chambers

wontain the bela-emitting nuclide la gaesous

form, The ionizetion corrent produced i
mezgured,

& Geiger-Muyller (GM} Counters-or Gag
Flow Proportional Counters. The beta
particles cause ionization in the countting gas
and the resuiting electrical pulses are
counted. Proportionel gas flow counters
which are heavily shielded by iead or other
metal, and provided with an anti-coincidence
shield to reject cosmic tays. sre called low
background beta counters.

s Sgintitlation Caunters. The beta particles
tranafer energy te a acintillator resulting in a
production of light photons, which strike a
photomultiplier tube converting the light
photon to electrical pulsea which are counted.
This may involve the use of anthracene
crystals, plastic scintillator, or liquid
scintillation solutions with organic
phosphors.

s Liguid Seintillation Spectrometers.
Liquid scintillation counters which use two
photornultiplier tubes in coincidence to
reduce background counts, This counter may
also electronically discriminate among pulses
of a given range of energy.

3.5.3 Gamma Counting:

v Low-Resoclution Gamma Specirometers.
The gamma rays interact with thailium
activated sodium iodide or cesium iodide
crystal resulting in the release of light
photons which strike a photomultiplier tube
converting the light pulses to eleetrical pulaes
proportional to the energy of the gamma ray.
Multi-channel enalyzers are used to separate
and store the pulses according to the energy
absorbed in the crystal,

» High-Resolution gamma Spectrometers,
Gamma rays interact with & lithium-drifted
{Ge(Li}} or high-purity germanium (HPGe)
semiconductor detectors resulting in &
production of electron-hole pairs. The
charged pair is collected by an appiied
electrical field. A very stable low noise
preamplifier amplifies the pulses of electrical
charge resulting from the gamma photon
interactions, Multichannel analyzers or
tomputers are used to separate and store the
pulses according to the energy absorbed in
the crystal.

¢ Singla Channel Analyzers. Thallium
activated sodium jodide crystals used with &
singla window anaiyzer. Pulses from the
photomultiplier tubes are separated in a
single predetermined enargy range.

3.54 Calibration of Counters, Counters
are calibrated for specific radiomiclide
measuremants using & standard of the
radionuclide under either identical or very
similar conditions as the sample to be
counted. For gamma spectrometers & series of
standards covering the energy range of
interest may ba used to constrect a
calibration curve relating gamma energy to
counting efficiency.

In those cases where & standard is not
available for g radionuclide, counters may be
calibrated ysing a stendard with energy
characteristice as similar as possible to the
radionuciide to be measured. For groes alpha
and beta measurements of the unidentifisd
mixtures of radionuclides, alpha counters are
calibrated witl a natural uranium standard
and beta counters with & cesfm-137
standard. The standard munst contain the
same weight end distribution of solids as the

samples, and be mounted i an tdentical
manner. if the samples contain varisble
amounts of solids, calibration curves relating
weight of solids present to counting efficiency
are prepared. Standards other than those
prescribed may be used provided it can be
shown that such standards are more
applicable to the radionuclide mixture
measured,

3.8 Radigchemical Methods for Selected
Radienuclides. Methods for a selected list of
radionuclides are listed in Table 1. The
radionuclides lsted are those which are most
commonly used and which have the greatest
potential for causing doses to members of the
public. For radionuclides not listed in Table
1. methods based on any of the applicabla
“principles of measurement” described in
section 3.1 through 3.4 may be used.

3.7  Applieability of Gross Alpha and Beta
Measurements to Unidentified Mixtures of
Radionuclides. Gross alpha and beta
measurements may be used as a screening
measurement as a part of an emission
measurement program to identify the need to
do specific radionuclide analyses or ta
confirm or verify that unexpected
radionuclides are nol being released in
significant quantities.

Gross alpha (Method A-4) or gross beta
{Methods B-2 or B4) measurements may also
be used for the purpose of comparing the
measured concentrations in the effluent
stream with the limiting “Concentration
Levels for Environmental Compliance” in
Table 2 of Appendix E. For unidentified
mixtures, the measured concentration value
shall be compared with the lowest
environmental concentration limit for any
radionuclide which is not known to be absent
from the effluent gream.

TABLE 1.—LIST OF APPROVED METHODS

FOR SPECIFIC RADIONUCLIDES
Radionuclida Approwed methiods of
AMZAY o] A, A2, A3, At

AP s BT, 82, G-1, G2, G-I,

BR140 ... oo BT, G2, G-3, G4
Br-82...

[LTTTITIRPRT PRI N

wsimaeeee e} B=1, B2, B-5, G-1, G-2, G~
3, G4

p—— - S e SN T
G4
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TapLe 1.—L1ST OF APPROVED METHODS
FOR SPEGIFIC RADIONUCLIDES—Contin-
ued

Radionuclide Ammwgrm of

8-1, 8-2, G-1, G-2, G-3,
G4

G-1, G-2, G-3, G4

o G-1, G=2, G-3, G4

8-1, B-2, G-t, G-2. G-&
G-4

8-1, B-2, G-1, G-2 G-3.

83, B-4, B-5

B-3, B-4, B-5

Uranium (total alpha) .| A-1, A-2, A-3, A4

Uranisn Iso0topicy......| A=1, A-3
Uranium (Maturel) ...} A5
Xa-133 ...

Yb-169.. .

4. Quality Assurance Methods

Each facility required to measure their
radionuclide emiasiona shell conduct a
quality assurance program in conjunction
with the radionuclide emission
measurements. This program shall assure
that the emission measurements are
representative, .and are of known precision

_'and accuracy and sheij include. :
‘@dministrative controls to essure prompt
response when emission measurements
indicate unexpectedly large emissions:. The
program shall conaist of a system of policies,
organizational responsibilities, written
procedures, data guality specifications.-
auditn, corrective actions and reports. This
quality essurance program shali include the
following program elements:

4.1 The organizational structure, :
functional responsibilities, levels of authority
and lines of communications for all actvities
related to the emigsions measurement
program shall be identified and documented,

4.2 Administrative controls shall be
preseribed to ensure prompt response In the
event that emission levels increase due to
unplanned operations,

43 The sample collection-and analysis .

" procedures used i measuring thé emigsionl B

shall be described inah:ding»wﬂem
applicable: : .

ALY ldentiﬁantiunuf uampih)g sites nnd
number of sampling points, lncindins the .
rationale for site selections.. .

. 432 A description of sampling pfobes

and represantativeness of the samples.
453 A description of any continuous
monitoring system used to measure

.emlisstons, including the sensitivity of the

. syatem, calibration procadures and frequency

of calibration,,
434 A description of the sample
collection aystems for each rad:oxmchdu
messured, including frequenicy of collaction,

- program. These reports should include -

calibration procedures and frequency of
calibration.

435 A description of the laboratory
analysia procedures used for each
radionuclide messured, including frequency
of analysis, calibration procedures and
requency of calibration.

43.6 A description of the sample flow
rate measurement sysiems or procedures.
including calibration procedures and
frequency of calibration. ‘

4.37 A description of the effluent flow
rate measurement procedures, including
frequency of measurements, calibration
procedures and frequency of catibration.

4.4 The objectives of the quality
assurance program shall be documented and
shall state the required precision, accuracy
and completeness of the emission
measurement data including a description of
the procedures uged to assess these
parameters. Accuracy is the degree of
agreement of a measurement with a true or
known value. Pracision is a measure of the
agreement among individual measurements
of the game parameters under similar
conditions. Completeness ie 8 measure of the
amount of valid data obtained compared to
the amount expected under normal
conditions.

4.5 A quality control program shall be
established to eveluate and track the gquality
of the emissions measurement data againat
presat criteria. The program should include
where applicable & system of replicates,
spiked samples, split samples, blanks and
control charts. The number and frequency of
such quality control checkas shall be
Identified. - . :

4.6 A sample tracking syslem shall be
established to provide for positive
ldentification of samples and data through all
phases of the sample coilection, analysis and
reporting system, Sample handling and
preservation procedures shall be established
to maintain the integrity of samples during
collection, storage and analysis.

4.7 - Periodic internal and external audits
shall be performed to monitor compliance
with the quality sssurance program. These
audits shall be performed in sccordance witk
written procedures and conducted by
personnel who do not have responaibility for
performing any of the operations being
audited.

4.8 A corrective sction program shall be
established including criteria for when

‘correctiva action is needed, what corrective

actions will be taken and who ls respansible

" fortaking the correstive action.

48 Periodic reports to mlpmxiale
managemant shali be prepared on the - .
performance of the emissions measuremants

assessment of tha quality of the data, multn
of sudits and description af coneemo
actions.”

410 The quality assurance program :
should be documented in & quality assurance
project plan which shouid address each of
the above requirements.. .
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8. By adding Method 115 to the list of
methods in Appendix B to part 61 to
read as follows:

Method 115~-Moniloring for Radon-222
Emissions

This Appendix describes the monitoring
methods which must be used in determining
the radon-222 emissions from underground
uranium mines, uranium mill tailings piles,
phosphogypsum stacks, and other piles of
waste material emitting radon.

1. Radon-222 Emissions from Underground -
Urarium Mine Vents

1.1 Sampling Frequency and Calculation
of Emissions. Radon-222 emissions from
underground uranium mine vents shall be
determined using one of the following
methods:

111 Continuous Measurement, These
measurements shall be made and the
emissions calculated as follows: -

{a} The radon-222 concentration shall be
continuously measured at each mine vent
whenever the mine ventilation system is
operational.

{b) Each mine vent exhaust flow rate shall
be measured at least 4 times per year.

{c} A weekly radon-222 emission rate for
the mine shall be calculated and recorded.
weekly as follows:

Ap= GQiTi + GhTs + ... CQT,
Where: )

A,=Total radon-222 emitted from the mine

during week (Ci}

C,=Average radon-222 concentratlan in mme
vent i(Ci/m3}

Q.=Volumetric ﬂow rate from mme vent
i{m3/hr}

T;=Hours of mine vennlatiou syatem
operation diring week for mine vent i(hr)

{d} The annual radon-222 emission rate is

the sum of the weekly emission rates during a.

calendar yesr.

112 Perlodic Measurement. This method
is applicable only to mines that continuously
operata their ventilation systam axcept for
extended shutdowns. Mines which start up
and shut down their ventilation system
frequently must use the continuous
measurement method déscribe in Section

1.1.1 ebove. Emission rates-determined using
periodic measurements shall be measured
and calguiated as follows:

(a) The radon-222 shall bé continuously
measured at each mine vent for at least one
week évary three months.

(b) Each mine vent exhaust flow rate shal} -

be measured at least once during eachi of the -

radon-222’ messurement peiiods. "

{c] & weelkly radon-222 emission rate shall
be calculated for esch weekly period
according to the method described in Section
1.1.1. In this calculation T=168 hr,

{d} The ennual radon-222 emission rate
from the mine should be calculated ae
follows:

52 - W,
Apme — = (A + Ax + .. Ag)

n

Where:

A, = Annual radon-222 emission rate from the
mine(Ci)

A.;=Weekly radon-222 emission rate during
the measurement period I (Ci)

n=Mumber of weekly measurement periods
per year

W, =Number of weeks during the year that
the mine ventilation system is shut down in
excess of 7 consecutive days, i.e. the sum
of the number of weeka each shut down
exceeds 7 days

1.2 Test Methods and Procedures

Each underground mine required to test its
emissions, unless an equivalent or alternative
method has been approved by the
Administrator, shall use the following test
methods:

1.2.1 Test Method 1 of Appendix A to part
80 shall be used to determine velocity
traverses. The sampling point in the duct
shall be either the centroid of the cross
section or the point of average velocity.

1.2.2 Test Method 2 of Appendix A to part

60 shall be used to determine velocity and
volumetric flow rates.

1.23 Test Methods A-8 or A-7 of
Appendix B, Method 114 to part 61 shall be
used for the analysis of radon-222. Use of
Method A-7 requires prior approval of EPA
based on conditions described in Appendix
B.

1.2.4 A quality assurance program shall
be conducted in conformance with the
programs described for Continuous Radon -
Monitors and Alpha Track Detectum in EPA
520/1-895-009, @

2, Radon-222 Em;ss:ons fmm Ummum Mill
Tailings Piles

21 Measurement and Calculatlon of
Radon Flux from Uranium Mill Tailings Piles.

211 Frequency of Flux Measurement. A"
single set of radon flux measurements may be
made, or if the 'owner or operator chooses,
more frequeint measurements may be made
over a one year period. These measurements
may involve quarterly, monthly or weekly
intervals. All radon measurements shall be.
made as described in peragraphs 2.1.2
through 2.1.8 except that for measurements
made over a one year period, the requirement
of paragraph 2.1.4{c} shall not apply. Tha
mean radon flux from the pile shall be the
erithmetic mean of the mean radon flux for
each measuramen! period. The weather
conditions, moisture content of the tailings
and area of the pile covered by water’

existing at the time of the measurement shall -

be chosen 80 as to provide measurements
representative of the long term radon flux
from the pifeaand shall be subject ta l-lPA )
review and approval,

21.2 Distribution of Flux Measurementa.
The distribution and number of radon flux
measuremenis required cn a pile will depend
on clearly defined areas of the pile (called
regions) that can have significantly different
radon fluxes dus to surface conditions. The
mean radon flux shall be determined for each
individual region of the pile. Regions that
shall be considered for operating mill taitings
piles are:

(a) Water covered areas,

{b} Water saturated areas {beaches),

{c} Dry top surface areas, and

{d} Sides, except where earthen material is
used in dam construction.

For mill tailings after disposal the pile shall

be considered to consist of only one region.

2.1.3 Number of Flux Measurements.

Radon flux measurements shall be made
within each region on the pile, except for
those areas covered with water.
Measurements shall be made at regularly
spaced locations across the surface of the
region, realizing that surface roughness witl
prohibit measurements in some areas of a
region. The minimum number of flux
measurements considered necessary to
determine a representative mean radon flux
value for each type of region on an operating
pile is:

{a) Water covered area—no measurements
required as radon flux is assumed to be
zero,

{b) Water saturated beaches—100 radon
flux measurements;

{c} Loose and dry top surface—106 radon
flux measurements, -

(d) Sides—100 radon flux measurements,
excepl where earthern material is used in
dam construction.

For a mill tailings pile after disposal which
consists of only one region a minimum of 100
measurements are required. )

214 Restrictions to Radon Flux
Measurements. The following restrictions are
placed on making radon flux measurements:

{a) Measurements shall not be initiated
within 24 hours of a rainfall.

{b) If & rainfall occurs during the 24 hour
measurementa pariod, the measurement
is invalid if the seal aroynd the lip of the
collactor has washed away or if the

- collector is surrounded by water.

{c) Measurements shall not be performed if
the ambient temperature is below 35°F or
if the ground is frozen.

215 Areas of Pile Regions. The
approximate area of each region of the pile
ghall be determined in units of square meters.

218 Radon Flux Measurement,
Measuring radon flux involves the adsvrption
of radon on activated charcoal in a large-area
collector. The radon collector is placed on the
surface of the pile area to be measured and
allowed to collect radon for a time period of
24 hours. The radon collected on the charcoal
Is meagured by gamma-ray spectroscopy.

The detailed measurement procedurs
provided in Appendix'A of EPA 520/5-85—

. 00298(1) shall be vised to measure the radon
flux on uranivm mill tailings, except the
surface of the tailings shall not be penetrated
by the Lip of the fadon collector us directed in
the procedure, rather the collector shallbe™ ~
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carefully positioned on & flat sorface with
soil or tailings used to seal the 2dge.

2.1.7 Calculations. The mean radon fux
for each region of the pile ard for the total
pile shall be calculated and reported as
follows:

(a) The individua] radon flux calculations
shall be made as provided in Appendix
A EPA 86 (1). The mean redon flux for
each region of the pile shall be calculated
by summing all individual flux
measurements for the region and
dividing by the total number of flux
measurements for the region.

(b) The mean radon flux for the total
uranium mill tailings pile shall be
calculated as follows, -

A+ .. A TA

A

Where:

Js=Mean fux for the total pile ([pCi/m*s}
Ji=Mean flux measured in region i {pCi/m2s)
A;=Area of region i (m?

A,=Total area of the pile (m¥)

2.1.8 Reporting. The results of individual
flux measurements, the approximate
locations on the pile, and the mean radon flux
for each region and the mean radon flux for
the total stack shall be included in the -
emission test report. Any condition or
unusual event that eccurred during the
mesasurements that could significantly affect
the results should be reported.

3.0 Radon-222 Emissions from
Phosphogypsum Stacks.

3.1 Measurement and Calculation of the
Mean Radon Flux. Radon flux measurements
shali be mads on phosphogypsum stacks as
described below:

3.11 Frequency of Measurements. A
single set of radon flux measurements may be
made after the phosphogypsum stack
becomes inactive, or if the owner or operator
chaoses, more frequent measurements may
be made over a one year period. These
measurements may involve quarterly,
monthly or weekly intervals. All radon
measurements shall be made as described in
paragraphs 3.1.2 through 3.1.6 except that for
measurements made over a one year period,
the requirement of paragraph 3.1.4{c) shall
not apply. For measurements made over a
one year period, the radon flux shall be the
arithmetic mean of the mean radon flux for
each measurement period.

3.1.2 Distribution and Number of Flux
Measurements. The distribution and number
of radon flux measurements required on a
stack will depend on clearly defined areas of
the stack {called regions) that can have
significantly different radon fluxes due to
surface conditions, The mean radon flux shall
be determined for each individual region of
the stack. Regions that shall be considered
ares

fa) Water covered areas,

{b} Water saturated areas (beaches),

{c) Loose rnd dry top surface areas,

{d) Hard-packed roadways, and

(e} Sides.

9.1.3 Number of Flux Measurements,
Radon flux measurements shall be mada

within each regicn on the phosphogypsum
stack, except for those aress covered with
water. Measurements shall be made at
regularly spaced locations across the surface
of the region, realizing that sarface roughness
will prohibit measurements in some areas of
a region. The minimum number of flux
measurements considered necessary to
determine a representative mean radon flux
value for each type of region is:

(a) Water covered area—no measuremenis
required as radon flux is assumed to be
zero,

(b) Water saturated beaches—50 radon
flux measurements,

{c) Loose and dry top surface—10G radon
flux measurements,

(d) Hard-packed roadways—-50 radon flux
measurements, and

(] Sides—100 radon flux measurementa.

A minimum of 300 measurementy are
required. A stack that has no water cover can
be considered to consist of two regions, top
and sides, and wiil require a minimum of only
200 measurements.

3.1.4 Restrictions to Raden Flux
Measurements. The following restrictions are
placed on making radon flux measuremnents:

(a) Measurements shall not be initiated
within 24 hours of a rainfall.

(b} If a rainfall cecurs during the 24 hour
measurement period, the measurement is
invalid if the seal around the lip of the
collector has washed away or if the
collector is surrcunded by water.

{c) Meagurements shall not be performed if
the ambient temperature is below 35 °F
or if the ground is frozer.

315 Areas of Stack Regions. The
approximate area of each region of the stack
shall be determined in units of square metars.

318 Radon Flux Measurementa,
Measuring radon flux involves the adsorption
of radon on activated charcoal ip a large-area
collector. The redon collector is placed on the
sutface of the stack ares to be measured and
sllowed to collect radon for a time period of
24 hours, The raden collected on the charcoal
is measured by gamma-ray spectroscopy. The
detailed measurement procedure provided in
Appendix A of EPA 520/5-85-0029(1) shall be
used to measure the radon flux on
phasphogypsum stacks, except the surface of
the phosphogypsum shall not be penetrated
by the lip of the radon collector as directed in
the procedure, rather the collector shall be
cerefully positioned on a flat warface with
scil or phosphogypsum used to seal the edge.

3.1.7 Calculations. The mean radon flux
for each region of the phosphogypsum stack
and for the total stack shall be calculated and
reported as follows:

{a} The individual yadon fux caleutations

shall be made as provided in Appendix
A EPA 88 (1]. The mean radon flux for
each region of the stack shall be
calculated by summing all individual fiux
measurements for the region and
dividing by the total number of flux
measurementa for the region.

(b} The mean redon fux for the totel
phosphogypsum stack shali be calculated
as follows.

A +hba+ oo LA
Ay

Jo=

Where:
Jo=Mean flux for the total stack {pCi/m*s)
Ji=Mean flux measured in region i (pCi/m s}
A= Area of region i (m7
A¢=Total area of the stack

3.1.8 Reporting. The resuits of individual
flux measurements, the approximate
lacations on the stack, and the mean raden
flux for each region and the mean radon fux
for the tota] stack shall be included in the
emission test report. Any condition or
unusual event that occurred during the
measurements that could significantly affect
the results should be reported.

4.0 Quality Assurance Procedures for
Measuring Rn—222 Flux

A. Bampling Procedures

Records of field activities and laboratory
measurements shall be maintained. The
following information shall be recorded for
each charcoal canister measurement:

{a) Site

(b} Name of pile

{c} Sample location

{d} Sample ID nomber

{e) Data and time on

([} Date and time off

£g) Observations of metecrological eonditions
and comments

Records shall include all applicable
information associated with determining the
sample measurement, calculationa,
observations, and comments.

B. Sample Custody

Custodial control of e} charcoal samples
exposed in the field shall be maintained in
accordance with EPA chain-of-custody field
procedures. A control record shall document
all custedy changes that occur between the
field and laboratory personnel.

C. Calibration Procedures and Frequency

The radicactivity of two standard charcoal
sources, each containing a carefully
determined guantity of redium-228 uniformly
diatributed through 180g of activated
charcoal, shall be measured. An efficiency
fagtor is computed by dividing the average
measured radicactivity of the two standard
charcoal sources, minus the background, tn
cpm by the known radicactivity of the
charcoal sources in dpm. The same two
standard charcoal sources shall be counted at
the beginning and at the end of each day’s
counting as 8 check of the radioactivity
counting equipment. A background count
using unexposed charcoal should aiso be
mada at the beginning and at the end of each
counting day to check for inadvertent
contamination of the detector or other
changes affecting the background. The
unexposed charcoal comprising the blank s
changed with eack new balch of charcoal
used.

D. Interne! Quality Control Checks and
Frequency

The charcoal from every tenth exposed
canister shall be recounted. Five percent of
the samples analyzad shall be either bianks
(charcoat having no redioactivity added) or
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samples spiked with known gquantities of
radiem-226.

E. Data Precision, Accuracy, and
Completeness

‘The precision, acguracy. and completeness
of measurements and analyses shall be
within the following limits for samples
measuring greater than 1.0 pCi/m?—s.

(a} Precision: 10%

(b} Accuracy: +10%

(c) Completeness: at least 85% of the
measurements must yield useable results,

5.0 References

(1) Hartley, ].N. and Freeman, H.DD., “Radon
Flux Measurements on Gardinier and Royster
Phosphogypsum Piles Near Tampa and
Muiberry, Florida,” U.S. Environmental
Protection Agency Report, EPA $20/5-85-028,
january 1886,

{2) Environmental Protection Agency,
“Indoor Radon and Radon Decay Product

Meazwrement Protocols”, EPA 520/ 1-806-009,
U.8. Environmental Protsction Agency,
Washington, DC. {1988},

2. By adding Appendix D to part 61 to
read as follows:

Appsndix D to Part 61--Maethods for
Estimating Radionuclide Emissions

1. Purpose and Background

Facility owners or operators may estimate
radionuclide emissions to the atmosphere for
dose calculations instead of measuring -
emissions. Particulate emissions from mill
tailings piles should be estimated using the
procedures listed in referenca #2. All other
emiggions may be estimated by using the
“Procedures” listed below, or using the
method described in reference #1.

2. Procedure
_ To estimate emissions to the atmosphere:

{a} Determine the smount [in curies} used
at facilities for the perted under
consideration. Radioactive materials in
sealed packages that remain unopened, and
have not leaked during the assessment period
should not be included in the calculation,

{b) Multiply the amount used by the
following factors which depend on the
physical state of the radionuclide. They are:

{i) 1 for gages;

(i} 10~2 for liquids or particulate solids; and

(iif) 107 for solids.

If any nuclide is heated to a temperature of
100 degrees Celsius or more, boils at &
lemperature of 100 degrees Celsius or less, or
is intentionally dispersed into the
environment, it must be considered to be a
gas.

[c} i a control device is installed hetween
the place of use and the point of release,
muitiply emissions from (b} by an adjustment
factor, These are presented in Table 1.

TABLE 1.—ADJUSTMENT TO EMISSION FACTORS FOR EFFLUENT CONTROLS

: T of
Controls racoucides W Comments and conditions
controiled

HEPA filters Particulates 0.0t Not appiicable to gaseous radionuclides; periodic testing is prudent
10 ensure high removal efficiency.

Fabric fiter Particuiates 0.1 Monitoring would ba prudent to guard against tears in filter.

Sintered metal Pasrticulatea 1 insufficlent data to make recommendation.

Activated carbon filters lodine gas 0.1 Efficlency ia time dependent; monitoring is necessary to ensure
affectiveness,

Douglas bags: Hald one week or longer for decay ......] Xenon 0.5/wk Based on xenon half-fife of 5.3 days;

Douglas bags: Released within one week Xenon 1 Provides no reduction of exposure to genaral public,

Venturi scrubbars Particulates 0.05 Although verturis may remove gases, variability In gaseous removal

Gases 1 efficiancy dictates adjustment factor for particulates only.

Packed bed scrubbers Gases 0.1 Not applicable to particuiates.

Elactrostatic pracipitatoes Particuiates 0.05 Not applicable for gasacus radionuclides

Xenon traps Xenon 0.1 Efficlency is time dependent; monitosing T8 necessary o ensure
effectivencss,

Fume hoods.. AN 1 Providas no reduction to genecal public exposures.

Vant stacks Al ] Generally provides no reduction of exposurs to general public.

References 61, subpart I. The procedures consist of a the COMPLY Code" to assist the regulated

{1} Environmental Protection Agency, “A
Guide for Determining Compliance with the
Clean Air Act Standards for Radionuclides
Emissions from NRC-Licensed and Non-DOE
Federal Facilities”, EPA 520/1-88-002,
January 1989,

(2} Nuclear Regulatory Commission,
“Methods for Estimating Radioactive and
Toxic Airborne Source Terms for Uranium
Milling Operations", .8, Nuciear Regulatory
C;mmission Regulatory Guide 3.58, March
1987,

10. By adding Appendix E part 61 to
read as followa:

Appendix E to Part 61-~.Compliance
Procedures Methods for Determining
Complience With Subpart 1

1. Purpose and Background

This Appendix provides simplified
procedures to reduce the burden on Nuclear
Regulatory Commission (NRC) licensees, and
non-Department of Energy Faderal facilities
in determining compiiance with 40 CFR part

series of increasingly more stringent steps,
depending on the facility's potential to
exceed the standard.

Firat, a facility can be found in compliance
if the quantity of radivactive material
possessed during the year is less than that
listed in a table of annual possession
quantities. A facility will also be in
compliance if the average annuail
radionuclide emission concentration is less
than that listed in a table of air concentration
levels. If the facility is not in compiiance by
these tables, it can establish compliance by
estimating a dose using scyeening procedure
developed by the National Council on
Radiation Protaction and Measurements with
a radiological source term derived using EPA
approved emission factors. Thease procedures
are described in a “Guide for Determining
Compliance with the Clean Alr Act
Standards for Radionuclide Emissions From
NRC-Licenced and Non-DOE Federal
Facilities.”

A user-friendly computer program called
COMPLY has been developed to reduce the
burden on the regulated community. The
Agency hae also prepared a "User's Guide for

community in using the cods, and in handling
more complex siteations such as multiple
relgase points. The basis for these
comyliance procedures are provided in
*Background Information Document;
Procedures Approved for Demonstrating
Compliance with 40 CFR part 61, subpart I".
The compliance model is the highest level in
the COMPLY"computer code and provides for
the most realistic assessment of dose by
allowing the use of site-specific information.

2. Table of Annual Possession Quantity

(a) Table 1 may be used for determining if
facilities are in compliance with the standard.
The possession table can only be used if the
following conditions are met:

{i} No person lives within 10 meters of any
release point; and

(it} No milk, meat, or vegetables are
produced within 100 meters of any release
point.

{b) Procedures described in Reference {1)
shall be used to determine compliance or
exemption from reporting by use of Table 2.
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TABLE 1. —ANNUAL POSSESSION (RUANT-
TIES FOR ENVIRONMENTAL COMPLIANCE

[Annuat Possession Quantiies (Cliyr)l

Fladi i Gage- | Liguid/ | o ..
ionuctide ous Wm )
form* forms farm
9.6£—-02 [9.6E4+01
= 41.6E-07 [1.6E—-D4 j16E—01
Ac-228 .. 134608 {34400 134E 403
..... T1BE 400 | 1.6E4+03 [16E4.08
{26E—-03 [26E400 ;26E+03
B5E~06 [6.5E.-03 [8.5E+00
1 9.4E—-05 |9.4E—Q2 | 9.4E+01
§.7E-02 |6.7E+01 |BTE+04
J4.0E 08 |4.0E-03 |4.0E400
AE—08 [23E--03 |29+ 00
J1.8E-02 [1.BE+01 {1.0E 404
125608 |25E-03 |25E400
N 23808 23803 |23E4+00
-J4.6E-02 |4.6E +0t [4.6E 404
TUE « 03 |T.0E+ 06
S8E +02 [9.8E+05
. 29E +01 [29E+04
. B6.0E+01 [8.0E+04
. 4.3E +00 {4.3E+03
. 8.8E 02 '3.BE +01 {B.8E+04
. 7.9€ 01 {7.5€ 402 |7.9E4-08
o 1.0E—02 [1.0E4+01 [1.0E+04
42E.01 [42E+02 [42E4+05
. 3.5E-02 |ASE +01 (355404
3.3E-03 |33E+00 133E4+03
- | 4.6E—02 14 6E 401 4.6E404
1.5E—-0t |1.5E 402 [1.5E+08
1.0E—~02 |1.0E +01 | 1.0E+04
|4.9E-05 14.3E—-02 [49E+01
Ba-133M. e —.| S.3E -~ 02 |Q3IE 401 [D3E+04
Ba-135m....... 5.8E~-01 |5.8E+G2 {5.8E+05
Ba-138.. 4.7E+00 |4.7E+03 (4.7E+08
Ba-140... 21E-03 [21€+00 [(21E4+03
Ba-141... 1.3E+00 (1.3E+03 [ 1.3E+08
11E+03 [$1E+08
23E +01 {23E+04
J.0E +00 |3.0E+03
J1E+00 |3.1E+03
B.AE-03 |8.4E+00
£2E+4+00 |4.2E403
47E+01 [4.7E4-D4
6.0E401 |B.0E+04
14E+02 |1 4E+ 05
T.0E--01 |7.0E+02
1.0E4+02 |1.0E405
Br-77 oo | T.5E 02 | 7.5E 401 (| T5E+04
Br-80....ceuun s | L2E 401 |1.2E+04 [1.2E+07
Br-80M o { 1.5E 400 |1.5E 403 ;1. 5E4+08
Br-82., 16E-02 [1.6E+01 [1LEE4+04
Br83.. 9.9E+00 [8.9E+03 |9.8E+08
Br-84 ..... -1 5.6E=01 | 5.0 402 |56E4+05
[ 3 DU— 1.3E400 |13E+03 {1.3E+08
(o8 7 S— 29E-01 (28E+02 {2BE+05
Ca-41 .| 27E—02 (Z7E+01 (27E+04
Ca-45, .{5.8E02 |5.8E401 |5.8E+D4
Cad? . 1.1E-02 [11E4+01 {1.1E404
Cd-109....... S50E-03 |5.0E+0Q |5.0E+03
CA- 113 e e | 3.3E O [33E Q1 {3.IE+02
Coti3m e JA4AE 04 (AAE—0O1 |4.4E+02
Car 115 minrarrmane] 5.4E ~ 02 |SAE+01 |54E+04
Cd-115m. 1.0E-02 [1.0E+01 |1.CE+04
Cd-117 S5.6E--02 |58E+01 |5.6E+04
Cd1tTm 1.3E~01 |1.3€+02 {1.3E+ 08
Ce-139 .| 2.6E—~03 |2.6E4+00 |2.0E+03
Ca-141 ... 1.6E-02 |18E4+01 | 1.BE+04
Ce-143 1.0E-01 [1.0E+02 [1.OE+4+05
Coa-144 ... 1.7E~03 |1.7E+00 {1.7E+03
Ct-248.... | 20E-05 (2.0E-02 |2.0E 401
Cl-249 ooy LTE 0B |1 7E-03 [1.TE+ 00
CL-250 s v emrarens | 4. 0E = 08 | 4 OE 03 |4.0E +00
Ct-251 .., | 1.7E=08 | .7E-03 {L7E4+ 00
Cl-282.iiiciiicnsionn| GAE ~ 08 {B.4E—03F |6.4E 400
C1-253 3.3E -04 13.3E-01 13.3E+02

Tapte | —Areipl POSSESSION OusMT
TIES FOR EnvisceaErtal  ComeLl
ANCE=—Continued

[Anrual Possession Quantities {Cirynd

TABLE 1.~-Apeial, POSSESSION QUaNTE
TIES FOR ENVIRONMENTAL CoMPLE-
ANCE—Continued

[Anmual Possession Quantities {0i4yn)]

Gacs~ Liquid/ Sofid Gaga- L’ Sofid
Radionuglide oug powder ) Radicnuciide QUE powder )
form* | ‘torms | fom@ fom* | formg | 'oT®
36E-0G [36E~03 |3.6E+00 ATE-03 [37E+00 {A7E+03
| 1.9E—C4 [19E-01 [1.0E+ 02 JABE4+00 [9.3E 403 |9.3E4 06
| B.5E—0F |6.5E402 [B.5E +05 26E—04 |26E.01 |2.6E+02
| B.OE—~05 | 6.0E 02 |6.0E+0t | 48E.~02 14.6E+01 {4.6E+04
J3E-08 |3IE-03 {IIFEL00 L BTE-D3 (67E+00 (B.7E4+03
Cm-ddd. 42808 |A2E—-00 (4.2E4 00 LJ2O0E-D1 |2.0E 402 [2.0E405
23E-08 |2.3E-03 |23E +00 LBIE—02 [B.TES01 I8 TE+04
2.3E-06 {2.3E-03 |23E+00 ~|32E..01 |3.2E 4+ 02 13.2E405
i 23E~06 [23E--03 [23E400 t.2E--01 [1.2E402 {12E405
BAE—Q7 |84E~04 [E4E--0O1 |4 9E 02 |48E+01 [4.9E+04
|4 6E+00 |ABE+03 |4.6E408 W 2AE+00 |21E+03 [21E4+06
1IE~07 |[1AE~0d |1IE-D 49E—03 [4.9E+00 {4.9E+03
2AE~Q4 1 2Z4E-01 {24F +02 o AFE~C4 127E-01 |2TE+02
1.6E-03 [1.8E+00 [1.6E4+03 14E4+00 {14E 403 | 1.4E4+ 06
Q0E-04 [8.0E 01 {2.0E402 3.5E~01 ;35E+02 |3.5E+05
e LIE~01 | LTE+02 |1.TE 405 1.3E4+00 |1.3E403 [1.3E+06
| 1.6E~05 | 1.8E—02 {1.6E+01 76E-Q2 |T6E+01 | 7.6E+04
| 8.0E 400 |4.0E+ 03 [40E+ 08 3.5E-03 |3.5E4+00{3.5E+03
28E+00 |3.8E+03 |3.BE+06 9.7E-04 |9.7E-01 |9.7E+02
S.0E—01 |9.08 402 |0.0E405 | 25E—~01 |2.5E+02 |25E 405
e 8,32 =02 |6.3E4+01 |6.3E+04 1.8Ew04 [1.58-01 {1.5E+02
o 1.5E=0% |1.5E4+02 | 1.5E4-05 «|BBE—-05 |6.BE-02 {BB8E+01
2B8E -0t |2.BE+02 [2.8E+05 29601 j29E+02 |29E+05
| 1.3E—02 (1.3E 401 [1.3E+04 6.0E 02 |6.0E+01 j6.0E+04
5.2 -05 |52E-02 526401 {4.0E-01 |4.85E +02 |49E+05
{A2E-01 |A2E4+02 |3 2405 | T BE+00
24E-02 |24E 401 {24E4+04 . 1.6E4-02
2.1E—03 {2.1E+00 |2.1E4+03 2.0E+04
et 23E 05 | 2.3E-02 [2.3E+01 B4E 402
4.4E= (1 {4 4E+02 [44E 405 ] 1.1E 401
4 0F -01 (4.0E+02 [4.0E105 | 2.0E +00
52E.-01 [52E+02 |S26405 4.2E-01 |..
15E~-01 [1.5E+02 | 1.5E+05 J1.68-02 1. 1.6E+ 04
A4E—0O1 [4.4E 402 446405 11E400 [ 1. 11E4C6
SEE+00 (56E+03 (58E+08 23E-01 |2. 238405
et BAE 02 |8.1E+01 [BAEH04 1.4E—01% |1. t4E 4+ 05
40E -0t |4.0E+02 (4 0E405 3.5E—04 [I5E-01 {35E+02
A8E-0t [3.BE+02 ;3BE+05 21E-02 {21E401 [21E4+04
. 2.6E 04 |[26E--01 [2.6E+02 3.5E-03 |{3.5E+00 {3.5E+03
23E-058 |2.3E=02 12.3E+01 52E-01 |5.2E+02 |5.26+05
vl 1,86~ 03 {1.8BE+00 {1.BE4+03 57E-0Z |5.7E+01 |57E+04
J1.EE—~05 |1.8E~02 |V 8E+01 2.5E—04 [25E..01 ;250402
<{3.5E~01 |3.B5E+02 |35E+05 JESE~01 (256402 {25E+05
Ew154 o....e.... | 2.0E—05 | 20E 02 2.0E4+01 e LEE—03 [1.5E4-00 158403
Eu-155 ... ] 5.2E 04 |26 ~01 [S.2E+02 I5.TE—02 |B.7E40Y 5. 7E+04
Ew1586 ... | J2E~03 |2.2E400 (32E4+03 BAE -0t |04 402 [84E 405
F18....e. .| 5.8E-01 [5.8€ 402 [5.6E4-05 32F-08 {32602 [I2E+01
FO-52 1o mremsrernimas 49502 |4.5E+01 [ 498404 26E--02 (2EE+01 [26E +04
F8-55 oo remam ] 1.4E -1 |1 4B +02 [1.4E 405 25E--02 |2.5E+01 |25E+04
Fa-58 ..... 13E-03 [ 1.3E+00 [ 1.3E+03 t.2E—-02 {1.2E+01 |12E+04
Fon254 o | 1.BE--02 {1 BE+01 [ 1L.BE404 - B0E=-06 {8.0E-03 |6.0E+00
Fm-a‘."a'.’f........._.........1 40E 03 [4.0E+00 | 4.0E 403 423€E—-03 [2.3E+00 |2.3E+03
Fr22d e J1LAE 01 [1AE+02 [1.4E+05 20E-02 |20E+01 |20E 404
GE-8B...0.recsrsirrimnssenna] 3GE =02 [5.6E+01 [S6E+04 J25E—02 |25E+01 {25E 404
. 11E=01 {1.1E402 |1.1E 405 ] 1.0E 400 |1.0E+03 {1.0E+06
| 7.6E~01 {7B8E+02 |76E+05 v 3.0E~02 [30E4+01 |3.0E+04
36E—02 13HE401 |ABE 404 W TIE+00 [1AE403 [11E 406
| #4E —06 {4 4€—-03 |4.4E+00 20E-03 |20E+00 [2.0E+03
206 ~03 [20E4+00 12.0E+03 | Z1E—02 121E 401 [21E+04
G.8E 01 |B.0E +02 {8.8E+05 22E—02 5226401 [22EL04
2.3E—04 |23E—-0% J23E 402 14E 01 |1.4E402 | 1.4E+05
2BE+00 [26E4+03 [26E+08 7.0E—-01 |7.0E+02 {7.0E+05
10E-01 1.OE+02 {1.0E+0G5 2.08-02 [30E+01 |30E+04
A 1.5E 401 |1.5E +-04 |1.5E 407 180608 |18E-03 |1 8BE4+ 00
25E-03 |25E+00 | 25E+0G3 1.9E-02 |1.8E+01 [ 1.9E+04
9.5E—02 [8.5E+01 |0.5E+04 1.0E--01 |1.0E4 02 [10E405
] ZAE =01 |24E+02 124E 405 | Np-240..i | 65E—01 [B5E+ 02 |85E+05
| 2.5E—01 |25E+02 [25E405 | Np-240mk o . 7E4-00 |4.7E+03 j4.7E+GB
52E03 {5.2€4+00 (528403 | O185.cmc—|B2E 04 (92E—-01 [82E+02
28E-01 {28E402 [2BE405 | O8-1%1M et BOE—-01 19.0E 402 [9.0E 405
F— T, S, [ E 3BE-02 |3B8E+01 [3RE404
123 4.8E 01 | 4.DE 402 L29E--01 2.9+ 02 |2.9E+05
[ 5 - SR—— - k| R I - R SR ) t.7E=02 [1.7TE4+01 |17E+04
125 8.2E-03 i8.2E+00 12601 {1.2E4+02 [1.2E+05
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Tagle t.—ANNUAL POSSESSION QUANTE-
TIES FOR ENVIRONMENTAL COMPLE
ancE--Continued

{Annual Possession Quantities {Ci/yr)3

TaBLE 1.—ANNUAL POSSESSION
TIES FOR ENVIRONMENTAL COMPLER
ANCE-Continued

{Annual Possession Quantities (Cl/yr)}

 TasLs 1.o-Annual POSSESSION QUANTE

TIES FOR  EnviRONMENTAL CoMPLE
ARCE—Continued

{Annusl Possession Guantities (Ci/yn3

Gagse- Licyuid/ Sali Gase- Liquig/ Gase- Liquid/ :
Radionuciide oue powder id Aadionuclide ous powder | SOHd Radionucide ous powdar | 2o
form® foms | oM jorm* | formg | form form® | forms | O
.|6.3E—04 {8.3E-01 |6.3E+02 o] 20E—02 |20E+01 [20E+08 | U231 cccevenrssii] 1AE—01 |1.4E+02 | 1.4E4 05
8.3E—07 |B.3E~04 |8.3E_0% {1.8E-0F [1.8E+02 [1.86+05 | U-232. 1.36-06 |1.9E—-03 [1.3E+00,
9.3E-03 |9.3E +00 |9.3E +03 J1.4E-01 |1.4E+02 |1.4E+05 ] U-233, TEE_08 |7TE6E-0) [76E 400
|8.38—-02 |8.3E4+01 [B.3E+04 4.0E~04 [S0E~01 [40E+02 | U-234. ] 7.6E =06 |7.6E-03 | 7.6E+00
8.3E-02 |8.3E+01 {BIE+04 11E-01 {1.1E+02 [1.1E4+05 | U-235..... .| 7.0E~08 [ 7.0E~03 |7.0E+00
1.2E-02 [1.2E401 [1.2E+04 1.1E.02 [1.1E+01 [11E+04 | U-236... 8.4E-08 |B.4E—03 {8.4E+00
1AE+01 [11E+04 [11E+07 1.0E+01 [1.0E+04 [1.0E4+07 | U-237..... 47E02 |4TE+01 [4.7E404
5.5E-05 | 5.5E-02 |5.5E +01 16E—01 [1.6E+02 [1.8E+05 | U-238. B.6E--06 |BBE—03 {B.6E+00
1.2E-01 |1.2E402 |1.2E+05 11E-03 [11E+00 [1.1E+03 | U-239.... 8.9E+00 |8.3E+03 |8.3E+06
6.0E-03 |8.0E+00 |6.0E+03 |8.98 03 |6.9E+00 |B.9E+03 1.8E—01 {1.BE+02 | 18E+05
1.2E-0t [1.2E402 [1.2E+05 4TE4+00 [47E+03 |47E4+08 | V4B 1.4E~03 | +.4E4.00 | 1.4E +03
21E-01 (21E4+02 |21E4+05 7.2E-04 |7.2E-01 (7.2E4+02 | V-49.. 1.3E400 [1.3E403 [1.3E408
82E-02 |8.2E+01 [B.2E+04 1.4E—D5 [1.4E—-02 |1.4E4+01 | W-181 1.1E-02 [11€401 [11E404
9.4E 01 |B4E 402 |9.4E +05 3.5E-02 [3.5E+01 |3.5E+04 | W-185... 1.6E 01 |1.6E 402 |1.6E 405
76E-04 |76E—01 |7.6E402 24E-01 |24E 402 (2.4E 405 | W-187 ... 11E-01 [11E4+02 |11E+ 05
11E—04 [1.1E-01 [1.1E+02 1.9E-03 {1.8E+00 | 1.0E+02 | W-183.... | 1.0E—02 [1.0E+01 |1.0E+04
) B.2E—04 |5.2E—-01 |S2E402 23E-02 [29E+01 (2.3E+04 | Xe-122.. 7B8E—02 |7.6E+01 |7BE+04
J4,4E-05 |4 4E-02 {4.4E+D 28602 [28E+01 [28E+04 | Xe-123... {1.6E+00 | 1.6E+03 |1.6E+08
26E—-02 |28E+01 (26404 18E-02 |1.8E+01 [1.BE+04 | Xe-125.. ]
J1.7E-02 |1.7E+01 | LTE +04 726-02 |7.2E400 [7.2E403 | Xe-127.. X
.| T.6E—04 [7.6E—01 | 7.6E+02 4TE_06 [47E—03 |4TE+00 | Xe-129m 7.6E+01
2.8E-01 (288402 |2.8E+05 15603 |1.9E+00 [1.8E4+03 | Xe-13tm... 226402
vl 1.2E-01 [1.2E 402 | 1.2E 405 1.9E—-03 [1.9E4+00 | 1.8E+03 | Xe-133..... 5.2E+01
{9.9E-05 [9.3E-02 [9.38 + 01 1.5E4+00 |1.5E+03 | 1.5E+068 | Xe-133m 8.0E +01
28E-01 |2.8E+02 2.8E 405 1.2E+00 [1.2E4+03 {1.2E+06 | Xe-135. 7.86+00
1.0E—01 |1.0E402 [1.0E+05 21E-02 |28 401 [21E+04 | Xo-135m 42E+00
11.5E+01 | 1.5E +-04 [1.5E4.07 S.2E—04 [5.2E-01 (526402 | Xe-138... 9.9E-01
8.4E-02 |6.4E+01 [B.4E+04 1.2E-01 [1.2E+02 {1.2E+05 | Y-86 ... 4 2BE~02 [2BE+01 |2.8E+04
21602 {Z1E+01 [21E404 | Sr02.... 25601 |256+02 ;25E+05 | Y87 .. 23E-02 |2.3E.+01 |2.3E+04
48E-01 [4BE+02 |4.8E+05 44504 |44E_p1 [4.4E402 | VBB .. 25604 |25E-01 | 2.5E+02
o 1.4E—-01 | 1.4E+02 |1.4E 405 2.26-03 (22E+00 (226403 | Y-80. 1.1E—0t |1.1E402 | L1E+08
W 11E4+00 H11E+03 [1.1E4+06 84E-04 |8.4E-01 [34E+02 | Y-80m 43E-0% |4.3E402 14.3E405
-|3.6E+4+00 |3.8E+03 [3.8E+06 | Te-5... S.0E—-02 |9.0E+01 [9.0E+04 | Y-81.. 1.8E-02 |1.8E+01 | 1.BE +04
.| 7.0E—08 {7.0E—-03 | 7.0E+00 1.4E-03 |1.4E4+00 |1.4E+03 | Y-81m | 1.8E+00 |1.6E+03 | 1.6E+08
| 23602 {23E4+01 |2.3E+04 | Tc-86.... 5.6E—03 [5.8E+00 ;566403 | Y-82. 7.0E—01 [7.0E+02 {7.0E+05
27E-08 [2.7E-03 |2.7E+00 T.OE-01 |7T0E+02 |7.0E+05 | Y-80. .| 3.86-01 3.8 +02 |3.BE+05
25E--D8 {25603 [25E+00 | Tco7..... 1.5E.03 |1.564-00 [1.5E4+03 | Yb-168 55E--03 |5.5E+00 |5.5E+03
| 2.5E—~06 }2.5E—03 |2.5E 400 72E-02 |72B401 7.26+04 | Yb175 21E-01 (2.1E+02 [21E+05
1.9E—-04 |13E-01 [1.3E+02 | Tc-88...... 6.4E—06 |B.4E—03 [B.4E+00 | Zn-62. 8.6E-02 [8.6E+01 |8.6E404
25E-08 |25E--03 |2.5E+00 S.0E—03 [9.0E+00 [9.0E+03 | Zn65 4.4E-04 [4.4E 01 {4.4E402
| 3.BE+00 {3.8E+03 |38E+08 1,4E4+00 [1.4E+03 j1.4E+08 | Zn69. 27E+07 (27E404 [2.TE+O7
24E—08 {2.4E-03 |24E+00 3BE+00 |3.8E+03 {3.BE408 | Zn-68m.. 2.0E—01 [20E+02 {2.0E+05
] 2IE—0t {21E+02 |2.1E4 05 €0E-03 |8.0E+00 (808403 | Zr88... 24E 02 |24E 401 [24E4+04
| 4.85-03 4.8E+00 |4.8E+03 5.3E-04 |5.3E-01 |5.3E402 | Zr-88.. 2.7E—04 |2.7E-01 {27E+02
1.3E—04 {1.3E-01 |1.3E4+02 1.26-03 |1.2E+00 | 1.2E4-03 - 1.8E—-02 |1.6E4+01 |1.6E404
3.2E-04 {3.2E—01 [3.2E402 2.7E-03 |27E400 [ 2.7E+03 28E-03 (2.8E+00 | 2.8E 403
1.3E—04 | 1.3E-01 [1.3E+02 15802 |1.5E+01 [1.5E+04 8.4E 04 |B.4E--01 |8.4E {02
.| 8.5E—08 [5.5€—03 [5.5E+00 2.9E+00 |2.0E+03 |2.9E+08 .| 4.6E--02 [4.6E+01 |46E+04
] 1.3E-08 | 1.9E—02 | £.38 401 73803 | 7.9E+00 |7.3E+03
] 4 PE—01 [4.2E 402 [4.2E+05 6.56+00 |6.5E+03 |6.5E+06 *Radionucides boliing &t 100°C of less, or ex-
| 1.4E~03 {1.4E+00 [1.4E4+03 §1E—~03 |6.1E+00 |B.1E+03 poaodlcatempuauna! 100 *C, must ba consid-
|2.0E—03 {2.0E+00 | 2.06+03 9.4E—01 [S.4E+02 | B.AE4DS ; C% w WO"';g‘*dgt;g
[1.76—02 |1.7E+01 [1.7E+04 16E02 | 1.8E4+01 [1.8E+04 o ‘o powas consider
| {.0E~02 {1.0E4+01 | t.0E+04 §.2E-03 |8.2E+00 (826403 *"Mo-89 contained in & generstor to produce
[1.7E+400 {1.7E+03 | 1.7E+08 1.2E+00 |1.2E+03 [ 1.2E+08 | Technetum-9% can be assumead to ba & solid.
8.4E~01 {8AE +02 |8.4E+05 2.9E—-0% {29E+02 {2.9E+405
| 1.8E~03 |1.884-00 | 1.BE+03 44E 01 [4.4E402 |4.4E 408 .
|3.6E—04 |3.6E-01 3.8E402 3.0E-02 |3.0E+01 |3.0E+04 | 3 Table of Concentration Levels
1.9E-01 [1.9E+02 | 1.8E4.05 8.4E-05 [8.4E—02 {8.4E+0 e |
.| 9.3E400 {9.3E+-03 [9.9E+08 29E-08 |29E-03 |29E+00 | (?ll_Table z.maybe Iaimed fcr':i;tt;rmmngfd
37E-01 |3.7E+02 [3.7E+05 |4.9E—07 |40 04 4.9E—01 | facilities are in compliance with the standard,
1.7E+02 {1.7E+05 [1.7E 408 3.2E-06 |3.2E—03 |3.2E4-00 1. The concentration table as applied to
3.4E~-01 |34E+02 |3.4E405 .| 8.4E--01 [8.4E+02 |6.4E+08 | emission estimates can only be used if all
g.sg—og a.ag+o1 8.3E 404 §.0E-07 |B.0E--04 |6.0E—01 | rolegges are from point sources and
o 31E—03 [3.1E+00 |3.1E+03 20E-02 |20E+01 {2.0E +04 .
126E-01 |2.9E+02 | 2.9E+05 52606 | 82603 {526 400 | SOncentrations have been measured at “‘;
i 5.OE=D04 |5.9E-01 |6.0E+02 40E—01 |4.0E+02 |4.0£4+05 | stack or vent using EPA-approved methods,
i7.5E-02 [7.5E+01 (7.5E+.04 14.4E--02 |4.4E4+07 |4.4E4-04¢ | and the distance between each stack or vent
: §g§+gg ggé*-g? §-°§+$ -:-ggﬂg; :%-Pg? :ggi-g end the nearest resident is greater than 3
98— BE 4+ LBE + DE~ DE+ DE+
8.0E—04 |B.OE_01 |8.0E +02 25E_02 [2564.01 |25E 404 | mes the d’“m‘m' fm‘h;’;a“l‘; °;:ﬁ';}t; wsed
$4E~04 |1.4E—01 | 1.4E 402 |24E-02 |2.4E+01 |24E 404 | Procedures provided in Ref. (1) shall
}1.8E—03 |1.8E+00 |1.8E+03 59E.02 |S9E4+01 |60E+04 | to delermine compliance or exemption from
i 7.6E~01 [7.6E+02 |7.8E+06 - S.0E 08 15.0E--02 |5.0E+01 | reporting by use of Table 2.
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Z. The coucentration table may be used to
determine compliance with the standard
based on environmental messurements
provided these measurements are made in
conforeance with the requirements of
£ 61.107(b}(5).

4. NCRP Screening Model

The procedures described in Reference {4)
may be used to determine doses to members
of the general public from emissions of
radionuclides to the atmosphere, Both the
total dose from all radionuclides emitted, and
the dose caused by radioactive iodine must
be congidered in accordance with the
procedures in Ref. (1).

5. The COMPLY Computer Codeg

The COMPLY computer code may be used
to determine compliance with subpart I. The
compliance model ia the COMPLY computer
code may be used to determine the dose to
members of the general public from emissions
of radionuciides to the atmosphere. The EPA
may add radionuclides to all or any part of
COMPLY to cover radionuclides that may be
used by the regulated community.

TABLE 2.—-CONGCENTRATION LEVELS FOR

ENVIRONMENTAL COMPLIANCE
Radio- bcmam”"' Fadio- entration
nuchde | G | nucide (Cif m3}
Ac228.|  O1E-141 BL2OT . 10614
Ac-227.| 1.BE—18 | Bi-210_| 2.5E—13
Ac228..[  A7E-121 BL212...] 56E—11
Ag1DB._|  1.9E-09 | Bl2t3__| TAE—1}
Ag- 12512 { BI214 . 1.4E€-10
108m.
Ag: 71E—15 | BR-249. 5.6E.-13
108m.
5.1E—14 | Bk-250.. 9AE—-1¥
110m
Ag111..|  25E~12 { Br7T... 42E 11
Ai-26_.| A4BE-151Br80.__] 14E-08
Amv24td  1SE—15 | Br8Om. | 15609
Am-242. 15E—11] B2, 1.2E~1%
Arm- 20615 | Bre3._ | 1.2E—08
242m.
Am-243.1 1BE—15 ] Br84._. §.7E-10
Am-244d  40E—11 |11, 1.5E— 0@
Am-245.] BIE—08!Ci4.._| 1.0E—13
Am-246.f 12609 | Cadt.. 4.2E =13
Ar3T_.d  16E-03 | Ca45...] 13512
Ardt.. 1TE-00Cad7?...| 24E-12
AB-72 ... 24E—11 | Cg-109 5.9E—-13
As-73 $1E—11 | Cd-113..] 81E—18
As-74..) 228-12]|cCd 1.7E-14
- 113m.
AS-786..... 5.0E~11 | Cd-115... 1.86E-11
AT .o 16E-10 | Cok 8.3E—13
115m,
AL211..|  L1E-11 ] Cé117..] 8.7E~11
Au-163 3.8E-10 | Ca- 16E-10
1t7m.
Au-194.] 82611 | Co133.. . 2ZBE-12
Au195.] B1E-12 | Co-t41.] 83E-12
Au-198..] 21E—11 ] Ce-143_. 30E~11
A199..] 4BE-11 ! Ce-144... 8.2E-13
Ba-131..  TAE-12 | Cl-24m.... 1.8E 14
Ba-133.] 596—14 | Cl240_ ) 14E—15
Ba- 59E - 11 ] C-250.... 32E-15
133m.
1.8E—10 | £1-251...] id4E—-15
135m.
Ba-139 56E.-00 | C1.252.... 58615
Ba-140.] 13€-12 | C-253...] 31E~13
Ba-141 1.4E-08 | C1-254..] 3.0E-15

Tasig 2.-—CONCENTRATION LEVELS FOR
EnVIFONMENTAL COMPLIANCE-—Contin.
ved

Tagte 2 —COMCENTRATION LEVELS FOR
EMvIRONMENTAL CoMPLIARCE--Coantin-
ued

Radia- hmen' Radio- et Radio- u(;ﬁnmcen- Radio- | Concentration
nuclide (Cifm?) Pralicks {Gifm?) nucide (Cifm3) ruclick: (Cifm?)
Ba-142.) 1.36-09 27E_15 | KMB7...§ 24E—08 | Os-18¢.. PAE- 11
Be7...| 23E—11 7.7E~10 | Kr-88._] S5.0E-10 | Os153.. 9.1E—11
Be-10..] 186E-12 53E14 | La-140 12611 [ P32 3.3E-13
Bi-208..] 23E-12 2BE-15 | La-141 .. T7E~10 | P33 ... 2AE 12
Cm-244_] 3.3E-15 19E~12 | La-1d42.f 27E-10 | Pe-230.. 32613
Crm-245. 1.8E-15 BTE—-10 | La-177 .8 2.4E-1Y § Pa-231.. 5916
Cm-246.. 1.8E~15 56E~-11 | lu 3.6E-13 | Pa-232.. 48E.-12
Cm-247. 1.9E-15 91812 177m
Cm-248.| 50E—16 87E—13 | Mg-28..] 15E—11 | Pa-234.. 11E—10
OCm-249.0 37E-09 20E-11  MrS2..%F 28E-12 | Pb-203.. 6.28 —11
Cm-250.] 9.1E-1{7Y 43E-12 | Mn- 6.2E-10 § Pb-205 ... 56E—12
Co-58...., 1.8E-13 33E-11 52m.
Co-57..— 1.3E~-12 8.2E-11 | Mn-53 ... 1.5E~11 1 Pb-208... 1.3E-08
Co-58..... B8.7E~13 TAE=11 | Mn-54 . 2.8E—-13 | Ph-2K0.... 2BE—15
Co-58m.. 1.2E-10 S1E~10 | Mn56 ... 2.9E—-10 | PB211... t4E—10
Co-80..... 1.7E-14 ABE-1t | Mo-83 ., 11E-12 | Pb-212.., B3E-12
Co-80m.| .4.3E-09 S5.0E—15 | Mo-89._. 14E« 11 | Pb-214... 1.26 10
Co-81..... 4.5E-09 2112 | Mo-101_ 1.06-09 | Pg-103_ | 38E-11
Cr-49.__ 11E~-09 29E--10 | Na-22__ 20E—1t4 | Pd-107 .. 3.1E-11
Cs-5t .. J1E~-11 20E~13 | Na-24.. 2.6E--11 | Pd-109_ 48E-10
Cg-129.. 1.4E-10 24E~10 | hb-90... 2GE-11 | Pm-143_ S1E-13
Ce-131 3.3e-11 1.0E-10 | Nb-S3m, 1.0E—~11 | Pm-144_; t.3E—-13
Ce-132..| 4BE-12 {.5E~08 | Nb-B4_.| TIE-15 | Pm-i45] 62E-13
Co-134... 27E-14 18E—12 | Pm-146., E3E—14 | Re 3TE~13
Ca- 1.7E—-10 1.0E-10 184m,
134m. 193m. Pem-147 . 1,1E-11 | Re-188_ 1.8E-11
Ce-135.. 4.0E~13 ] Hg-197.. 83E-11 | Par148_ S0E-12 | Re-187.] 286E—10
Ce-138.4 53E-13 | Hy 11E-10 | Pm- 875 ~13 | Re-188. 1.7E-10
19Tm. 148m.
Cs-137 . 1.9E-14 | Hg-203... 10E-12 | Pm-149. 426111 Rh- 2.1E—07
Cs-138 .., 5.3 - 10 { Ho-168... 7T1E~11 100m,
CuBt_f 4BE-10{Ho 7IE-15 | Pm-15t. 7TAE—-11 | Rh-105.. 1.3E-10
1€6m. Po-210.. 7.1E—15 | Ru-87 .| 6.TE—11
Cu-fé...| SIE-10{123__ | 43E—10 | Pr142_] 1.1E—-10 | Aus-103..] 2.6E—12
Cu-87 ... S50E—11 § 124 62613 | Pr-143...y T7.1E—12 | R-108 ] 2.5E-10
Dy-157 .4 5.0E—10 {125 __| 1.2E—13 | Pr144.. ] 1.6E-03 { Ra-108. J4E-13
Dy-186..f &.T7E-09]i-128 __] 11E-13 | Pet9t_} 43E-11 | 535 . 1.JE-12
Dy-188..| tIE—11 § 128 L 1.IE-08 1 Pe-193_] 18611 { Sb-117 4 24E—-09
Er-160.... 29E-11 ] k129 . 91E~15 { Pt- 48E~11 | Sb-122. 1.4€ .- 11
Er-171.{ 4.0E—-101 135 .| 4 5E--1% 183,
Ee-253.f 24E--13 k131 __| 21E-13 | Pt 32E—11 1| Sb-124 . 5.3E—-13
Es-254..| 2081414132 2.36-10 195®.
Es- 18812 § L1332, 20E-49 { PeigrF.l  40E—101% Sb125. 1PE-13
254m. | Pt- 2.6E 08 1 Sb-126... 1.4E—12
EwiS2.f 20E--14 14134 __ 1.8E-H 187m.
=13 BBE~10 { 135 __] 1.26-10 | Pu-208. 5.06 15 | Sh- B.1E~10
152m. 126,
Ew154.0 23E-14 ! in-111 A6E-11 | Pu-237 .. 1.9E—11 | Sb-127..] TiE—-12
Fue-155.0 G9E-13{in 25-00 | Pu238. 21E-15 1] Sh-129. TTE-11
113m, Pu-238 .., 2OE-15 | Sodd . tLTE-10
. BIE—13 § Nb-G5,._| 2IE-12 | Pu2ded.| 20E-15]So46.. 4.2£.-13
1t4m Py-241.] 1O0E-13 | Sc47.. A8E-11
150  7E—14 | Nb-95m 14E—11 | Pu-242 .. 20E~15 | So-48.. 9IE—12
k- 1.6E—-08 | Nb-98...| 24E—11 | Pu243.] 4ZE-0B ! Sod9. 1.2E-08
115m Pu2dt. |  20E-15 | Se-T3.. 1.7E~10
- 42E-10 | Nb-67.. 12E-00 | Pu-245.F 21E-10)]Se75... 1.7€-13
118m Pu-248 .. 2.2E-12 | Se-79.. 11E-13
117 .4 1.6E-00 | Nd-147_ 17E~12 | Ra-223.. 42E—-14 | Si31 ... 5.6E-09
e B1E=11 | N-14Q.| 1.1E~1Q | Ra-224.. t.5E—-13 ] 532 ... 34E-14
11Tm. As-225.] S0E-14|Sm147. t4E—14
r-180.. 26E-12 | Ni-56.... 1.7€-12 | Re-226.} 33E-15]Sm151. 2ZiE-11
192 S9JE-13 § Ni57.... 1.9E~11 | Ra-228,. S.9E-15 | Sm-153.. 59E-11
lr-104 1.1E—-10 1 Ni-5D..._J 1.5E«11 | P81, SO0E-10 | Sn-113._. 14812
k-i94md 1.7E—13 | NiFSA...| 14E-11 | A>-83...0 34E~-13]Sn 58E-12
K40l 27E-14 § Ni-85.... 83E-10 f17m.
K421 28E—-10 | Np235..4 25E—11 | Rb-84...] 3BE-13]Sa 5.3E-12
KA3 .| BS.2E—11 | Np-237_, 1.2E-1§ 11om.
Kdd o] SBE-10{ Np-228..J {4E~11 | Ab-88...; 5BE-13]Sn123_| t1E-12
Kr-78.{ ©3E—09 ] Np-238_] JHE-1Y | Pb-87..] 1BE-13)Sn125.1 1.7E-12
K81l 21E—-07 | Np-240.. T7E-10 | Ab-8A..] 21E-08 | Sn128., 53E~15
Ke83m.] 23E-05 ] Np- 56E--08 ; Ab-89..}] T.1E-10]5Sr82.. 82E-13
240m, Re-184.) 15E-12 ) 5r85..., §.8E—12
W8S | 10E-08 ] 08185 10E-12 | Sr&8tm | 18509 Th232_, 8.ZE—- 16
KrB5m.] 1.3£-0810s 2HE-10 | Se87m..; 14E-09 | Thadd,, 22E-12
19im. 5c88...... 1.8E-12 | T3-44 . 62E~- 15
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Taple 2.—CONCENTRATION LEVELS FOR | TABLE 2.-~CONCENTRATION LEVELS FOR | 6. References
EnvIRONMENTAL COMPLIANCE—~Contine ENVIRONMENTAL COMPLIANCE-—~Contin- {1} Environmental Protection Agency, “A
ued ued Guide for Determining Compliances with the
Clean Air Act Stendards for Radionuclides

Radio- Concen- | povie. | Concentration Radio- Gonoen: | oove | Concentration Emissicns from N}lC—Licensed and Non-DOR
nuclide ‘{g{?’;’n’;s} nuclide (CI¥ m3) nuciida *gg}m, nuctide {ClYm?) Federal Facilities", EPA 520/1-80-002,
October 1989,
(2} Environmenta! Protection Agency,
Sr-80...... t9E~14 | Tid5 ... 48E—10 | Te-131..] 91E-11 | Xa-123.. 16E-08 | |, . . "
Sr01..d BAE~11 | T-200 45E-11 | T 1.0E—12 | Xe-125.. 1a€-11 | User's Guide for the COMPLY Code”, EPA
Sr-92...... 20E—10 | Th201 ..., 1.0E~10 131m. 520/1-88-603, October 1988.
Ta-182..f 4.58~13 | Th202... S.0E~12 | Te-132.] 7iAE-13!Xe-127.. 8,3E 09 (3} Eavironmental Protection Agency,
To-157.  25E-127 T-204 . $.26-12 | T2.133.] 9.4E~10 | Xe- 8.E-08 | “Background Information Document:
;g' ;go :gg':g :Fm'ﬁc" 3.38-12 ) 125m. Procedures Approved for Demonstrating
-85 ... OE .- m-171., 268E-11 | 1o, 22E-10 | Xe- 26E-07 | oo ith bpart I*
Te-85m.|  t4E—12 | U-230.... 15E-14 |  y33m. 131m. mpliance with 40 CFR part 61, subpart I'"
Te-96..... 6.6E—-12 | U-231..... 42E—11 | T34, 53E—10 | Xe-133.. 62608, | EPA 520/1-89-001, January 1689,
Te-%6m. 67610 U-232... 13E-15 | yhoze,| g4t Xe TAE-08 {4} Nationat Council on Radiation
To.a7... ;:E“:g 323: """ ;;E‘:g 133m, Protection and Measurement, “Screening
-JE~ -234..... 7E- -227..| 3.8E- 135... 1E ~ 00 ; ini ; i
87E—15 | U235 71E_18 ggﬁg g ?g_:; :: 3 : ;E—De Techniques for Determining Compliance with
1.4E—-43 | U-238,... 7.7E~15 ) 135m, - Environmental Standards” NCRP
1.7E—09 | U-237..... 1.0E—11 | w0 og 53E—18 | Xa-138 1.26—0g | Commentary No. 3, Revision of January 1989
Tl 4sE-09| yass... e oo | ™230.| 34E-15 | Y85..... 30611 | with addendum of October, 1988,
T oyego 240, aE— Thasl., 28E-10 | Y-87.... 1.7E-11 | [FR Doc. 88-28330 Filed 12-11-89; 11:12 am)
Teo- 1.2E-13 | Lh240..... 13E-10
Y-88.....; 27E-13{ZnB5.... 8.1E-14
121m, BILLING CODE 8580-50-t8
Y-80....... 1.3E—H1 | Zn69...., 3.2E--08
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EPA-2632

Reid Rosnick/DC/USEPA/US To Tom Peake
01/20/2011 11:51 AM cc
bcec

Subject Fw: NEI Nuclear Fuel Supply Forum - January 26, 2010

FYI

Reid J. Rosnick

Radiation Protection Division (6608J)

U.S. Environmental Protection Agency

1200 Pennsylvania Ave., NW

Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

----- Forwarded by Reid Rosnick/DC/USEPA/US on 01/20/2011 11:51 AM -----

From: "PHELPS, Suzanne" <srp@nei.org>

To: Reid Rosnick/DC/USEPA/US@EPA

Date: 01/19/2011 12:23 PM

Subject: NEI Nuclear Fuel Supply Forum - January 26, 2010
Reid,

To follow up on our conversations from back in December, | have attached the preliminary program for
our Nuclear Fuel Supply Forum that will be held January 26. As you will see, we have scheduled your
remarks for about 2:30 p.m. | have listed the title of “EPA Regulatory Initiatives” as a placeholder. If you
have a preferred topic listing, just let me know. Also, | have attached a speaker registration form that
you should fill out and return so we have your information listed correctly.

If you are going to use any PowerPoint slides, please try to get a copy to me by COB on January 25, along
with a short bio that the session chairman can use to introduce you.

We are looking forward to hearing from you. Please let me know if you have any questions.

Suzanne R. Phelps
Senior Project Manager, Fuel Supply

Nuclear Energy Institute
1776 | Street NW, Suite 400
Washington, DC 20006

WWW.Nei.org

P: 202-739-8119
F: 202-533-0181
M: 202-439-2552

E: srp@nei.org

nuclear. clean air energy.
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error, and any review, use, disclosure, copying or distribution of the contents of this communication is strictly prohibited. If you have received
this electronic transmission in error, please notify the sender immediately by telephone or by electronic mail and permanently delete the original
message. IRS Circular 230 disclosure: To ensure compliance with requirements imposed by the IRS and other taxing authorities, we inform you
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Preliminary
Agenda
1/18/11

V)

Registration and
Continental Breakfast
Great Room Foyer
9:00 — 9:30 a.m.

General Session
Great Room
9:30 a.m.—3:30 p.m.

9:30 a.m.—12:30 p.m.
Welcome and Morning Session Chair
Kenny Church
Manager, Nuclear Fuel Supply
Duke Energy Corporation

DOE Nuclear Programs

R. Shane Johnson
Chief Operating Officer for Nuclear
Energy

U.S. Department of Energy

Outlook for 112t Congress

Alex Flint
Senior Vice President, Governmental
Affairs

Nuclear Energy Institute

Chinese Resource Strategies —
Implications for the West
Dr. Theodore Moran

Professor, School of Foreign Service
Georgetown University

A Commissioner’s View on Fuel
Facility Regulation
William D. Magwood
Commissioner
U.S. Nuclear Regulatory Commission

Legislation to Support US Industry
The Honorable John Barrasso (WY)
U.S. Senate

)) Nuclear Fuel
y  Supply Forum

W Hotel
Washington, D.C.
January 26, 2011

Lunch
Altitude Room
12:30—1:30 p.m.

1:30 — 3:30 p.m.
Afternoon Session Chair
Paul Goranson

President
Cameco Resources

A Congressional Outlook on Nuclear
Energy

The Honorable Brian Bilbray (CA-50t)
U.S. House of Representatives

Nuclear Energy Financial Outlook
Richard Myers

Vice President, Policy Development
Nuclear Energy Institute

EPA Regulatory Initiatives
Reid Rosnick
Radiation Protection Division
U.S. Environmental Protection Agency

Virginia Uranium Study Update
Patrick Wales

Project Manager
Virginia Uranium, Inc.

Summary and Adjournment
Paul Goranson

President
Cameco Resources

Reception
Altitude Room
4—-5:30 p.m.



EPA-2515

Reid Rosnick/DC/USEPA/US To Tom Peake
01/20/2011 11:52 AM cc
bcec

Subject Presentation

MEl Reg Update Jan 2011_2 pptx

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov



U.S. EPA RADIATION
REGULATIONS UPDATE

Reid J. Rosnick
Radiation Protection Division

NEI Nuclear Fuel Supply Forum Meeting
January 26, 2011



Purpose of Presentation & Outline

» Purpose: Provide background on radiation
regulatory actions underway or under
consideration

» 40 CFR 190 (radiation protection standards for
nuclear power operations)

» 40 CFR 192 (issued under authority of Uranium
Mill Tailings Radiation Control Act (UMTRCA))

» 40 CFR 61, Subpart W (radon emissions from
uranium mill tailings under Clean Air Act)




History

40 CFR Part 190 establishes radiation protection
standards for nuclear power operations (Jan 13, 1977)

Applies to U milling, U conversion & enrichment, U fuel
fabrication, nuclear power plants, & reprocessing facilities

Specifies standards for U Fuel Cycle which include:

v" Public dose limit of 25/75/25 mrem/yr to whole
body/thyroid/other organs

v Annual limits on total quantities of radioactivity entering the
environment for certain radionuclides per Gigawatt
electricity produced

= 50,000 curies Kr-85
= 5 millicuries 1-129

= 0.5 millicuries combined of Pu 239 & other alpha
emitters




Technical Considerations

Che New YJork Simes
> GW p rotecti on — Current As Clock Ticks, Nuclear Plant Searches for Leak
standard does not have |
. VERNON, Vt. — At Vermont Yankes, a nuclear reactor onthe @ apnnt
g roun dwate r p rote Ctl on ropes, the search for a tritium leak that may doom the plant is o

proceading as quickly as possible — which is to zay,ata
[ ZIGH IN T2 B-MAIL

requirements peinstaling pace. -

3, Enlarge This Image  Cver the last few weeks, in the IE REPRINTE
i ' buildup to a wote Waednesday in [5] SHARE
which the State Senate approvad
shutting down the plant, enginesrs mus

have been digging well after well JUNE 18
here in an exploratory strategy
that evokes the child’s game of Battlaship. At each
spot, workers measure the lavel of radicactive
L tritium found in the water in the hope of triangulating

Onlogkers cheered when lawmakers  their way to the source of the contamination.
woted to shut the Wemmont Yankes
reactor in 2012,

v Recent experience has
shown that the potential
for groundwater
contamination exists
(Tritium leaks)

To avoid losing track of the walls undser the blanket of
snow that renews itself here every few days, the
locations are marked with yellow cones like the ones
janitors use to warn of wet floors.

Related

v" Rule did not anticipate
GW p ro b I e m S an d d i d n Ot Vermont Senate Votes to Close
IMueclear Plant (February =5,
an alyz € th em 2ese) Finding and fixing the leak would be a first step

tovard rebuilding the plant’s eredibility — crucial if the owner, the Louisiana-
based nuclear company Entergy, is to persuads lawmakers to reverss their
decision to force the plant to close when its license expires in zoiz.

In voting =& to g on Wednesday to shut the plant, senators cited the leak, a
collapsed cooling tower and initial denials by company emploveas that
underground pipes carry tritium — even though they deo.




Dose Issues

Before “effective dose,” there was “critical organ dose”
(ICRP 2, 1959) and focus on radiation doses to whole
body, thyroid, and any other organ

Over time there have been changes in both the
biokinetics and dosimetric models

Updated radiation protection limits —ICRP Report #103
allows for standards to consider vulnerable sub-
populations

v' Standards protective of children
v Environmental justice concerns — Native Americans

Radionuclide “caps” (release limits) were developed based
on collective dose—Is it still appropriate?

v" Proving compliance is difficult if not impossible on facility basis
(based on per Gigawatt of electricity)




Other Technology Considerations

Some new applications for nuclear energy were not
considered and are not covered by existing
standards

» Thorium based fuel cycles

» Non-electrical energy production
v" Hydrogen cell generation

» Long term “interim” storage of spent fuel

v' 50 — 100+ years of storage possible, instead of
months as envisioned in regulation

v' At current & decommissioned reactor sites, potential
centralized facility(ies)

v" Fuel cladding degrades over time, releasing gases




So, Why Consider This Now? Confluence of

Technical and Policy Issues

» Growing concern over groundwater
contamination at/around nuclear power plants

» Re-invigorated interest in advanced nuclear

technologies

v" Nuclear power seen as a possibility in reducing
greenhouse gases

v" Reprocessing of spent nuclear fuel gaining interest

» Opportunity to update dosimetry

» Realization that the current construct of the
regulation creates problems with enforcement
(not focused on individual facilities)




40 CFR 190 Summary

» We are currently considering whether a formal
regulatory review of 40 CFR 190 is necessary

» |If EPA proceeds with reviewing and revising this
standard, the stakeholder review process would
be an important factor in the Agency's decisions

» Would have multiple opportunities for input
v" Anticipate would do an ANPR

v" Anticipate we would have public meetings in several
cities

v Web




40 CFR 192: Health and Environmental Protection

Standards for Uranium and Thorium Mill Tailings

» Establishes standards for active and closed mill
sites, including soil, bldg clean-up requirements

» Implemented for their oversight of uranium and
thorium extraction facility licensing, operations,
sites, and wastes by

v U.S. Nuclear Regulatory Commission (NRC) and its
Agreement States, and

v U.S. Department of Energy (DOE)

» Applies to byproduct material from conventional
mills, In Situ Leach/Recovery (ISL/ISR)
facilities, and heap leach facilities, but not
conventional mines (open pit or underground)

v" ISL/ISR considered to be “underground milling”




Background
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Reason for Review and Update

Over 25 years since originally finalized, ~15 years since
last update for groundwater protection

Lacks explicit provisions for In Situ Leach/Recovery
(ISL/ISR), now principal means of uranium recovery in
U.S., and for heap leach facilities

Changes in EPA protective standards for hazardous
substances in groundwater and drinking water

Changes in economics of extraction & site remediation

Changes In dose factors for radiation/radon, principal
scenarios for exposure, free release of sites (ISL/ISR’S)
after decommissioning




Status of 40 CFR 192 Efforts

» Regulation is under formal review

» Focus has been:
v External -- Public information meetings

v Internal -- Organization and technical review




40 CFR 61 Subpart W Summary

» Applies to radon emissions from operating
uranium mill tailings

» Radon emissions flux standard: 20 pCi/m?-sec

» After 12/15/1989, new impoundments were
required to meet one of two new work practices

v" Phased disposal — Impoundment size < 40 acres

v" Continuous disposal — dewatered tailings with no more
than 10 acres uncovered

v Both must meet design, construction, ground-water
monitoring standards at 40 CFR 192.32(a)

» Work practices were designed to achieve at least
equivalent emissions reductions as obtained by
the numerical standard




Review of Subpart W

» Review began after receiving Notice of Intent to
Sue (NOI) by two Colorado environmental
groups

v Based on EPA'’s alleged failure to review & revise
regulation within ten years after enactment of Clean
Air Act Amendments of 1990 (11/15/2000)

v Plaintiffs filed suit against EPA in October 2008
v Settlement agreement reached November 2009

» EPA Is currently reviewing with intent to revise
Subpart W, projected proposal, late next year




Subpart W, continued

» In Situ Leach (ISL) extraction is becoming more
commonplace and does not generate significant
tailings, but wastes containing uranium
byproduct material are placed in evaporation
ponds/impoundments

» ISL, U mill, heap leach operations expected

» Regulatory Reviews
v of the current standard

v' of the original EPA radon risk assessment




Subpart W, Scientific Data/Research

» Review and compile a list of existing & proposed
U mill tailing facilities & the containment
technologies being used, as well as proposed

» Compare & contrast those technologies with the
engineering requirements of RCRA Subtitle C
land disposal facilities, which are used as the
design basis for existing uranium byproduct
material impoundments

v" Review regulatory history of Rad-NESHAPS and

Subpart W, Tailings impoundment technologies, and
radon measurement method

v Comparison of 1989 risk assessment with current risk
assessment approaches (adequacy and
appropriateness




Status of 40 CFR Part 61, Subpart W

» Regulation is under formal review

» Focus has been:

v' External -- Public information meetings to address
settlement agreement requirements

v" Internal -- Technical review




Thank You




EPA-2665

Reid Rosnick/DC/USEPA/US To "PHELPS, Suzanne"
01/20/2011 01:03 PM cc
bcc

Subject Re: NEI Nuclear Fuel Supply Forum - January 26, 2010

Hello Suzanne,

Per your request | have attached my presentation (your agenda title is fine), along with the completed
registration form and a short bio.

= - o5
j |
MEl Reg Update Jan 2011_2 ppte Rosnick Registration.pdf Reid Roznick bio information. docs

| assume you'll want me at the meeting at the beginning of the afternoon session. If there is anything else
you need, please let me know. | look forward to meeting you.

Reid

Reid J. Rosnick

Radiation Protection Division (6608J)
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

202.343.9563

rosnick.reid@epa.gov

"PHELPS, Suzanne" Reid, To follow up on our conversations from... 01/19/2011 12:23:54 PM
From: "PHELPS, Suzanne" <srp@nei.org>
To: Reid Rosnick/DC/USEPA/US@EPA
Date: 01/19/2011 12:23 PM
Subject: NEI Nuclear Fuel Supply Forum - January 26, 2010
Reid,

To follow up on our conversations from back in December, | have attached the preliminary program for
our Nuclear Fuel Supply Forum that will be held January 26. As you will see, we have scheduled your
remarks for about 2:30 p.m. | have listed the title of “EPA Regulatory Initiatives” as a placeholder. If you
have a preferred topic listing, just let me know. Also, | have attached a speaker registration form that
you should fill out and return so we have your information listed correctly.

If you are going to use any PowerPoint slides, please try to get a copy to me by COB on January 25, along
with a short bio that the session chairman can use to introduce you.

We are looking forward to hearing from you. Please let me know if you have any questions.

Suzanne R. Phelps



Senior Project Manager, Fuel Supply

Nuclear Energy Institute
1776 | Street NW, Suite 400
Washington, DC 20006

WWW.nei.org

P: 202-739-8119
F: 202-533-0181
M: 202-439-2552

E: srp@nei.org

nuclear. clean air energy.
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An official energy sponsor of the Washington Capitals E

This electronic message transmission contains information from the Nuclear Energy Institute, Inc. The information is intended solely for the use
of the addressee and its use by any other person is not authorized. If you are not the intended recipient, you have received this communication in
error, and any review, use, disclosure, copying or distribution of the contents of this communication is strictly prohibited. If you have received
this electronic transmission in error, please notify the sender immediately by telephone or by electronic mail and permanently delete the original
message. IRS Circular 230 disclosure: To ensure compliance with requirements imposed by the IRS and other taxing authorities, we inform you
that any tax advice contained in this communication (including any attachments) is not intended or written to be used, and cannot be used, for
the purpose of (i) avoiding penalties that may be imposed on any taxpayer or (ii) promoting, marketing or recommending to another party any

transaction or matter addressed herein.
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NUCLEAR ENERGY INSTITUTE



Reid Rosnick is an Environmental Scientist for EPA’s Office of Air and Radiation,
Radiation Protection Division. A trained hydrogeologist, he has over 25 years of
experience in hazardous and radioactive waste management issues. He was a
RCRA land disposal permit writer for the Maryland Department of the
Environment before coming to EPA in the 1980s. At EPA he has worked on
numerous ground-water contamination issues, as well as making contributions to
the regulation of the Waste Isolation Pilot Plant, and most recently the radiation
standards for the proposed Yucca Mountain repository. He is currently the lead for
the review of the NESHAP radon standards for operating uranium mill tailings.



U.S. EPA RADIATION
REGULATIONS UPDATE

Reid J. Rosnick
Radiation Protection Division

NEI Nuclear Fuel Supply Forum Meeting
January 26, 2011



Purpose of Presentation & Outline

» Purpose: Provide background on radiation
regulatory actions underway or under
consideration

» 40 CFR 190 (radiation protection standards for
nuclear power operations)

» 40 CFR 192 (issued under authority of Uranium
Mill Tailings Radiation Control Act (UMTRCA))

» 40 CFR 61, Subpart W (radon emissions from
uranium mill tailings under Clean Air Act)




History

40 CFR Part 190 establishes radiation protection
standards for nuclear power operations (Jan 13, 1977)

Applies to U milling, U conversion & enrichment, U fuel
fabrication, nuclear power plants, & reprocessing facilities

Specifies standards for U Fuel Cycle which include:

v" Public dose limit of 25/75/25 mrem/yr to whole
body/thyroid/other organs

v Annual limits on total quantities of radioactivity entering the
environment for certain radionuclides per Gigawatt
electricity produced

= 50,000 curies Kr-85
= 5 millicuries 1-129

= 0.5 millicuries combined of Pu 239 & other alpha
emitters




Technical Considerations

Che New YJork Simes
> GW p rotecti on — Current As Clock Ticks, Nuclear Plant Searches for Leak
standard does not have |
. VERNON, Vt. — At Vermont Yankes, a nuclear reactor onthe @ apnnt
g roun dwate r p rote Ctl on ropes, the search for a tritium leak that may doom the plant is o

proceading as quickly as possible — which is to zay,ata
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requirements peinstaling pace. -

3, Enlarge This Image  Cver the last few weeks, in the IE REPRINTE
i ' buildup to a wote Waednesday in [5] SHARE
which the State Senate approvad
shutting down the plant, enginesrs mus

have been digging well after well JUNE 18
here in an exploratory strategy
that evokes the child’s game of Battlaship. At each
spot, workers measure the lavel of radicactive
L tritium found in the water in the hope of triangulating

Onlogkers cheered when lawmakers  their way to the source of the contamination.
woted to shut the Wemmont Yankes
reactor in 2012,

v Recent experience has
shown that the potential
for groundwater
contamination exists
(Tritium leaks)

To avoid losing track of the walls undser the blanket of
snow that renews itself here every few days, the
locations are marked with yellow cones like the ones
janitors use to warn of wet floors.

Related

v" Rule did not anticipate
GW p ro b I e m S an d d i d n Ot Vermont Senate Votes to Close
IMueclear Plant (February =5,
an alyz € th em 2ese) Finding and fixing the leak would be a first step

tovard rebuilding the plant’s eredibility — crucial if the owner, the Louisiana-
based nuclear company Entergy, is to persuads lawmakers to reverss their
decision to force the plant to close when its license expires in zoiz.

In voting =& to g on Wednesday to shut the plant, senators cited the leak, a
collapsed cooling tower and initial denials by company emploveas that
underground pipes carry tritium — even though they deo.




Dose Issues

Before “effective dose,” there was “critical organ dose”
(ICRP 2, 1959) and focus on radiation doses to whole
body, thyroid, and any other organ

Over time there have been changes in both the
biokinetics and dosimetric models

Updated radiation protection limits —ICRP Report #103
allows for standards to consider vulnerable sub-
populations

v' Standards protective of children
v Environmental justice concerns — Native Americans

Radionuclide “caps” (release limits) were developed based
on collective dose—Is it still appropriate?

v" Proving compliance is difficult if not impossible on facility basis
(based on per Gigawatt of electricity)




Other Technology Considerations

Some new applications for nuclear energy were not
considered and are not covered by existing
standards

» Thorium based fuel cycles

» Non-electrical energy production
v" Hydrogen cell generation

» Long term “interim” storage of spent fuel

v' 50 — 100+ years of storage possible, instead of
months as envisioned in regulation

v' At current & decommissioned reactor sites, potential
centralized facility(ies)

v" Fuel cladding degrades over time, releasing gases




So, Why Consider This Now? Confluence of

Technical and Policy Issues

» Growing concern over groundwater
contamination at/around nuclear power plants

» Re-invigorated interest in advanced nuclear

technologies

v" Nuclear power seen as a possibility in reducing
greenhouse gases

v" Reprocessing of spent nuclear fuel gaining interest

» Opportunity to update dosimetry

» Realization that the current construct of the
regulation creates problems with enforcement
(not focused on individual facilities)




40 CFR 190 Summary

» We are currently considering whether a formal
regulatory review of 40 CFR 190 is necessary

» |If EPA proceeds with reviewing and revising this
standard, the stakeholder review process would
be an important factor in the Agency's decisions

» Would have multiple opportunities for input
v" Anticipate would do an ANPR

v" Anticipate we would have public meetings in several
cities

v Web




40 CFR 192: Health and Environmental Protection

Standards for Uranium and Thorium Mill Tailings

» Establishes standards for active and closed mill
sites, including soil, bldg clean-up requirements

» Implemented for their oversight of uranium and
thorium extraction facility licensing, operations,
sites, and wastes by

v U.S. Nuclear Regulatory Commission (NRC) and its
Agreement States, and

v U.S. Department of Energy (DOE)

» Applies to byproduct material from conventional
mills, In Situ Leach/Recovery (ISL/ISR)
facilities, and heap leach facilities, but not
conventional mines (open pit or underground)

v" ISL/ISR considered to be “underground milling”




Background
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Reason for Review and Update

Over 25 years since originally finalized, ~15 years since
last update for groundwater protection

Lacks explicit provisions for In Situ Leach/Recovery
(ISL/ISR), now principal means of uranium recovery in
U.S., and for heap leach facilities

Changes in EPA protective standards for hazardous
substances in groundwater and drinking water

Changes in economics of extraction & site remediation

Changes In dose factors for radiation/radon, principal
scenarios for exposure, free release of sites (ISL/ISR’S)
after decommissioning




Status of 40 CFR 192 Efforts

» Regulation is under formal review

» Focus has been:
v External -- Public information meetings

v Internal -- Organization and technical review




40 CFR 61 Subpart W Summary

» Applies to radon emissions from operating
uranium mill tailings

» Radon emissions flux standard: 20 pCi/m?-sec

» After 12/15/1989, new impoundments were
required to meet one of two new work practices

v" Phased disposal — Impoundment size < 40 acres

v" Continuous disposal — dewatered tailings with no more
than 10 acres uncovered

v Both must meet design, construction, ground-water
monitoring standards at 40 CFR 192.32(a)

» Work practices were designed to achieve at least
equivalent emissions reductions as obtained by
the numerical standard




Review of Subpart W

» Review began after receiving Notice of Intent to
Sue (NOI) by two Colorado environmental
groups

v Based on EPA'’s alleged failure to review & revise
regulation within ten years after enactment of Clean
Air Act Amendments of 1990 (11/15/2000)

v Plaintiffs filed suit against EPA in October 2008
v Settlement agreement reached November 2009

» EPA Is currently reviewing with intent to revise
Subpart W, projected proposal, late next year




Subpart W, continued

» In Situ Leach (ISL) extraction is becoming more
commonplace and does not generate significant
tailings, but wastes containing uranium
byproduct material are placed in evaporation
ponds/impoundments

» ISL, U mill, heap leach operations expected

» Regulatory Reviews
v of the current standard

v' of the original EPA radon risk assessment




Subpart W, Scientific Data/Research

» Review and compile a list of existing & proposed
U mill tailing facilities & the containment
technologies being used, as well as proposed

» Compare & contrast those technologies with the
engineering requirements of RCRA Subtitle C
land disposal facilities, which are used as the
design basis for existing uranium byproduct
material impoundments

v" Review regulatory history of Rad-NESHAPS and

Subpart W, Tailings impoundment technologies, and
radon measurement method

v Comparison of 1989 risk assessment with current risk
assessment approaches (adequacy and
appropriateness




Status of 40 CFR Part 61, Subpart W

» Regulation is under formal review

» Focus has been:

v' External -- Public information meetings to address
settlement agreement requirements

v" Internal -- Technical review




Thank You
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EPA Review of Standards for Uranium and Thorium Milling Facilities

PUBLIC INFORMATION MEETING
Corpus Christi, Texas
November 4, 2010

On November 4, 2010, EPA held two public information meetings in Corpus Christi, TX to
provide an overview of the review of 40 CFR Part 192 and the revision of 40 CFR Part 61
(Subpart W) and to seek public input.

MEETING STRUCTURE

Two meetings were held for the convenience of the participants: one in the afternoon and one in
the evening. Both meetings began with opening remarks and introductions. Loren Setlow and
Tom Peake of EPA’s Radiation Protection Division (RPD) opened each meeting by giving a
presentation on the EPA’s review of 40 CFR Part 192 and planned revision of 40 CFR Part 61
(Subpart W). The presentation was followed by a question and answer session. Participants
were invited to submit their questions on an index card so that they could be read aloud for the
benefit of all. After the question and answer session, the public was invited to provide input by
signing up for five-minute presentations. In the remaining time, the floor was opened up for
additional audience questions and input. George Brozowski of EPA Region 6 served as
facilitator. Tony Nesky of the Radiation Protection Division took notes.

ATTENDANCE

Thirty-four people attended the afternoon session, with twenty-nine people signing-in. Twenty-
four people attended the evening session; of those, nineteen had attended the afternoon session
earlier in the day. In opening the afternoon session, facilitator George Brozowski asked
participants about their affiliations. Seven people indicated affiliation with industry, two with
non-governmental organizations, and two indicated that they were attending as private
landowners. George also asked participants to indicate how far they had travelled to attend the
meeting. A majority—twenty —five people—traveled between 20 and 50 miles to reach the
meeting. Three persons had to travel more than 50 miles, and three people had to travel more
than 100 miles. Appendix A lists registered participants in the afternoon session. Appendix B
lists the registered participants in the evening session.

Public Information Meetings -1-
Corpus Christi, Texas, November 4, 2010



DRAFT

AFTERNOON SESSION

PUBLIC PRESENTATIONS

Members of the public were invited to provide five-minute presentations on the following topics:
e Changes in uranium industry technologies (such as utilization of the In-Situ Leaching
recovery process as the principal current technology for extracting uranium) and their
potential environmental impacts

e Reuvisions in EPA drinking and groundwater protection standards
e Judicial decisions concerning the existing regulations
e Issues relating to children’s health, Tribal impacts, and environmental justice
e Dose and risk factors and scenarios for assessing radiological and non-radiological risk
e Facilities proposed in states outside existing uranium mining and milling areas
o Costs and benefits of possible revisions.
Presentations given in the afternoon session are summarized as follows—

Raul M. Ramirez
Brooks County, TX

Mr. Ramirez is the county judge from Brooks County, where there is double-digit
unemployment. He considers Brooks County to be fortunate to have the uranium industry, which
provides over 200 jobs whose dollars multiply seven times. He considers them good partners;
they are supportive of the volunteer department in a rural area. Mr. Ramirez said that Brooks
County does not want increased government regulations that will negatively impact the uranium
industry.

Dick Messbarger
Kingsville Industrial Foundation, Kingsville, TX

Mr. Messbarger stated that he was representing the Kingsville Industrial Foundation, which is a
non-profit private organization whose focus is on job retention and recruitment and expansion of
the job base. The Industrial Foundation hired Texas A&I University to evaluate a proposed mine
in the area. Texas A&I concluded that the process was safe, and even took party status in the
hearing with the Texas Water Commission. The president of the university, the mayor, and the
head of the King Ranch all went to Austin testify in favor of the mine.

The Industrial Foundation hired a firm for an economic impact analysis for the one operation in
Kleberg County. The analysis was done in 2008 based on 2007 expenditures, and showed that
URI salaries, royalties, and expenditures contributed about $30 million in a county with a
population of 10,000 people. The industry has had a significant economic impact over a ten year
timeframe. The taxes it generated have funded construction of a new school. The Industrial
Foundation finds that the uranium industry has been a vital part of the South Texan economy,
contributing jobs and expanding the tax base.

Public Information Meetings -2-
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Mike Kezar
Chairman, Texas Mining and Reclamation Association, Austin, TX

Mr. Kezar represented the Texas Mining and Reclamation Association, a non-profit trade
association. Texas has the eighth largest mining market in the country. The mining industry in
Texas provides over 14,000 direct jobs and over 200,000 indirect jobs, contributing $30 billion
to the state economy. A typical uranium mining operation provides 100 high-quality career jobs.
TMRA asks for oversight that is consistent, and asks that EPA consider that the impact of
additional regulations on short term and long term viability of uranium industry in Texas.

Harry Anthony
Uranium Energy Corporation, Corpus Christi, TX.

Mr. Anthony represented the headquarters location of Uranium Energy Corporation in Corpus
Christi. Uranium Energy Company is a U.S. energy company with about 55 employees and a
number of projects in South Texas. Mr. Anthony said that he has seen good changes in the
industry over the last 35 years, with more stringent regulations from TCEQ, commenting “the
industry has abided by those regulations over the years.” . He noted that there has been
technological improvement in the process, so that there are no ponds are no longer used, and
concluded “... the industry has certainly addressed issues that have come up from Washington
and also from Austin, while competing worldwide with other countries that have stable
regulations.”

Mr. Anthony presented a series of examples of successful land restoration of former uranium
mining sites. He specifically referred to one site that had been reclaimed, “The well fields are
for unrestricted use, and are used for cattle crazing.” He showed photographs of another site
saying “Today you would never know that anything was there.”

Mr. Anthony concluded his presentation by saying “I don’t think that the industry needs
additional regulations to impede its growth. As you know, we import about 95 percent of our
uranium from foreign sources. We consume about 55 to 60 million pounds per year, and produce
about three million. We need to get this industry restarted and any additional, undue regulation is
not conducive to getting it started.”

Mark Peliza
URI, Inc., Lewisville, TX

Mr. Peliza stated that he has been in the ISR business for 33 years, most of them in Texas,
commenting “We have more ISR in Texas than in other states combined. There is more to see
here.”

Mr. Peliza said that that he had worked with TCEQ and its predecessors for years and that sites
have all been regulated well, “We don’t have a lot of legacy operations and issues.” He said
“Almost all uranium mining sites have gone through a formal PA process, much like an EIS.”
There has been a public participation process much like an EIS. There are many “green books”
that predicted how the sites would proceed.
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He discussed site cleanup. “We have years and years of monitoring data. We have sites that are
in stability modes. There are 26 operations and 86 areas, of which 70 have been approved for
restoration.”

He concluded, “You need to look at the reports to see if there are holes in the regulations. If there
are, they need to be fixed. If not, do not add regulations to burden the industry.”

Steve Brown
Senes Centennial, CO

Mr. Brown stated that he has been practicing health physics for 40 years and is certified by the
Health Physics Board. He is a member of the Health Physics Society. Mr. Brown submitted
extensive comments in writing, but wanted to address the adequacy of the radiological exposure
criteria in the EPA and Texas rules. He addressed three questions—

1. Avre the existing regulations adequate to protect public health?

2. What is known about the potential health effects to populations living near uranium
recovery facilities?

3. What are the circumstances of the known health effects (i.e., lung cancer) among miners

in the 1950s and 60s?

He noted that he lives in Colorado, so his background exposure is 400 millirem per year. In
Texas the background is 300 millirem per year, and in coastal states, it is 150. The difference in
background radiation between the coastal areas and Colorado is higher than the 25 millirem per
year that EPA promulgated under 40 CFR 190.

Mr. Brown noted that the amount of the maximum amount of radon emissions allowed under the
standard at 40 by 80 acre impoundment is “equivalent to the amount of radon emissions that the
surface of the earth emits in a couple of miles of Texas farmland, everywhere in Texas and most
other places” Mr. Brown also stated that there have been numerous studies of people living
around uranium mines and mills in the United States, specifically in Montrose County, Colorado,
Grants, New Mexico, and here in Karnes County, Texas. He cited the conclusion of a study
from Vanderbilt University’s Ingram Cancer Center, “No unusual patterns of cancer mortality
could be seen in Karnes County over a period of 50 years, suggesting that the uranium mining
and milling operations had not increased cancer rates among residents.” He added, “We
associated uranium with lung cancer because of earlier unregulated mines 50 years ago.”

Charlie Ragland
Alice, TX

Mr. Ragland represented himself as a landowner and expressed concern about the impacts of
regulation on industry. “We are in a sparsely populated county. There is not any industry to
speak of in Duval County, aside from the oil and gas and ranching business. If you change the
rules and try to tighten them up, it will have a negative economic impact. The method of
operations has changed, and the mine will be a positive flow of income to Duval County.”
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Mark Walsh
STOP, Kleberg County, TX

Mr. Walsh said that he lives in Kleberg County and represents STOP—South Texas Opposes
Pollution. STOP is a group of residents that live in and around the area where uranium mining
takes place. Mr. Walsh noted that uranium mining has been going on since 1983, and that there
had been an investigation in 1988 because a permit was issued after some citizens complained
that there may be some health issues and some contamination of water.

Mr. Walsh said that the permit required water to be restored to its original pre-mining quality,
but that many experts and even uranium miners have said, “No, it can’t be restored to its original
quality.” STOP’s question is: “Why have a permit if technical experts say that pre-mine quality
cannot be achieved?”

Mr. Walsh also raised another issue regarding restoration, mentioning that there was a five-year
estimated plan to cleanup. He said that restoration had started in 1988, but we are only halfway
to restoration. He said that only eight fields are restored, four were progress, and another seven
have yet to begin restoration. Mr. Walsh asked what could be done to prevent delays in
restoration for another 20 years. He also noted that permit amendments were issued frequently,
and that in some situations, the amendments were still not able to restore the water back to its
original quality.

Mr. Walsh also had questions about TCEQ’s participation. He said that STOP complained that
restorations had to be completed before others could begin, and an administrative judge agreed,
but TCEQ overturned it. He said that STOP often finds that the Commissioners of TCEQ have
overruled staff and even an administrative judge, and” that is a concern for protecting water
quality.” STOP requests that EPA conduct a complete review of uranium mining in Kleberg
County, We are asking EPA for help to get this done.”

Katherine Armstrong
Austin, TX

Ms. Armstrong introduced herself as a former Chairman of Texas Parks and Wildlife, and as an
expert on the concerns of private landowners concerns. She values regulatory oversight from
EPA and TCEQ. She has studied the issues, and looks at uranium recovery as a resource and
property right, commenting, “...most of the private landowners | know are comfortable with the
level of regulations that are going on and with the information that they get from the EPA and
Texas Commission on Environmental Quality.” She believes that ISR is a safe process.

She noted that when her family makes a business decision to use the minerals on property, it
“will make it possible to steward our land, protect our wildlife, recover habitat and do all the
amazing things that are done in Texas on private land to the benefit of all.” She continued,
“There aren’t enough taxpayer dollars in the world to do the private land stewardship that goes
on private lands in Texas today.” Ms. Armstrong said that she supported the good work that EPA
does, but asked: “Just don’t go so far that you kill the ability of private landowners to recover
and develop this natural resource.”
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Mr. Lupe Canales
Jim Hogg County, TX

Mr. Carnales introduced himself as the County Judge from Jim Hogg County, which he
described as a rural area that is “economically devastated.” He continued: “If you take away
uranium mining, you will kill Jim Hogg County. We lost 30 percent of oil and gas in last two
years.” Mr. Canales said that the uranium industry was all that it is left, and citizens have to go to
neighboring Brooks County for work. Mr. Carnales brought four businesses in, the most
important of which is an Alco, which he described as “a mini-Wall Mart.” A Quiznos brought in
18 jobs and most recently a Subway brought in another 15 jobs, but according to Mr. Lupe, “this
is not enough, and these are not high-paying jobs. We need the uranium industry to stay where it
is and to provide jobs to Duval County and other counties like ours.”

Mr. Ted Long
Goliad County, TX

Ted Long introduced himself as having been a Goliad County Commissioner for ten years and
commented “Everything | have heard was rather disturbing. I want to ask everybody. Is there
anybody is this room that drinks water? Anybody? Is there anybody who has kids that drink
water? Grandkids? Is there anybody planning on having anybody that drinks water? Future
generations?” Mr. Long said that he was concerned about the drinking water supply, and asked
EPA not to relax the rules.

Venice Scheurich
Coastal Bend Sierra Club, Corpus Christi, TX

Ms. Scheurich said that she had come to the meeting to talk about the statistical methodology
used in deriving estimates for restoration table standards for post-mining groundwater
restoration. “Four years ago, when uranium companies intensified their interest in mining in
several South Texas counties within our region, the Coastal Bend Sierra Club began studying the
in-situ mining process. Now, | believe that some of the discoveries we made on statistical
matters may have an important connection to whether EPA is able to properly administer its
mandate regarding the Safe Drinking Water Act. And | believe this because the statistical
documentation, which | will also leave attached to the comments, indicates that pre-mining
baseline groundwater quality has been, and is being, incorrectly assessed by present state
regulations here.”

According to Ms. Scheurich, the Sierra Club study indicated that restoration efforts for
groundwater almost always fail. The Sierra Club believes that it has found “an extremely
serious” sampling design flaw in one of the first steps of the regulatory process, the results of
which “are really severe, because the resulting flawed process of estimating groundwater has an
direct impact on whether EPA will grant an aquifer exemption, therefore whether the spirit or
intent of the Safe Water Drinking Act is being violated.”
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The Coastal Bend Sierra Club asked two questions—

1. “What is EPA’s justification for continuing to accept estimates of pre-mining
groundwater quality based on selected, biased samples when EPA makes decisions on
whether or not to grant an aquifer exemption?”

2. “Does EPA’s acceptance of flawed estimates of groundwater quality from a mining
company’s application for an aquifer exemption result in one or more violations of the

Safe Water Drinking Act?”

AUDIENCE QUESTIONS TO EPA

QUESTION

Are the folks at the table here
decision-makers?

How close is EPA to deciding
whether to revise the rule?

If EPA begins updating rules,
will this have an effect on the
processing of aquifer
exemptions under review?

Have you found pre-mining
water or ore that meet EPA’s
MCLs?

Public Information Meetings
Corpus Christi, Texas, November 4, 2010
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George answered that the review was a joint effort with the
EPA Regions. Loren elaborated that EPA has a workgroup
with 30 members across the agency. The workgroup is
developing an options document for the Assistant
Administrator of the Air Division. The workgroup has to
come to agreement to select an option for the Assistant
Administrator. The EPA representatives at the meeting are
the decision-makers because they are preparing the final
document that goes to the Assistant Administrator, and will
select the option to make changes, leave the rule as is, or
make minor changes. If EPA goes forward with any changes,
we would issue a draft rule in 2012 that would be subject to
public comment. The EPA representatives here are the
decision makers, but the authority resides with the Assistant
Administrator.

Loren replied that there are a couple of months of review left,
and that EPA is considering the input from the on-line
discussion forum and public meetings.

Loren answered that the aquifer exemption process is
independent of this rule, but offered to pass along information
to the appropriate persons at EPA.

Loren answered that EPA has seen a number of things, but
the review is not complete and it is too early to make any
conclusions.



Have there been any
monitoring results for radon
flux that raise concerns about
the safety of project employees
and the public?

Is EPA looking at radon from
natural gas and farming?

The questioner continued—

I came from industry. Natural
gas averages 1,500 pCi/liter.
Gas in my house varied from
140 to 160 pCi/liter. In the
summer, because of the time it
takes to get it to Denver, it
dropped to about 35 pCi/liter.
Why are you concerned with
uranium when natural gas
affects 11,000 times more
people than the uranium
industry?

Could changes in 40 CFR 192
result in retrofitting of old
UMTRCA tailings sites?

Will cost versus risk be
considered?

Public Information Meetings
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Loren answered that there have been a couple of results that
were high, and that EPA has been in discussions with the
industries involved.

George Brozowski told the audience that the Region makes
test kits available. Aside from that, the Region is not looking
at radon per se. George invited the questioner to elaborate.

George said he would refer the question to others in EPA.
Loren added that there was a study in 1970s that determined a
level at which a homeowner would have to take actions.

Loren answered that any changes could be applicable to
facilities institutionally controlled by DOE, so EPA has to
look at costs to the government as well as public protection.

Loren replied that cost-benefit analysis is required by
legislation. The EPA Radiation Protection Division has an
economist on its staff, and appreciates comments on the
economic aspects of this rule. He added that EPA has a
website that explains the development of regulations from
start to finish—
http://www.epa.gov/lawsregs/brochure/developing.html

He explained that the analytic blueprint is deliberative. If
EPA decides to make any changes to the rule, it will share the
analytic blueprint and supporting materials on its website.
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I am interested in the NESHAP  Tom Peake answered that Reid Rosnick of the EPA Radiation
applications package for XXX Protection Division is the flux from evaporation ponds under
in Colorado. There was a study  different conditions. He noted that EPA has not made a

to calculate fusion coefficients decision on either 40 CFR 192 or the NESHAP. The purpose
to generate water. The of this meeting is to get input to help EPA in its decision-
conclusion was that the making.

coefficients were so low that

the radon didn’t come out of

the water. It’s on your

website.

Public Information Meetings -9-
Corpus Christi, Texas, November 4, 2010



DRAFT

EVENING SESSION

PUBLIC PRESENTATIONS

Members of the public were invited to provide five-minute presentations on the following topics:
e Changes in uranium industry technologies (such as utilization of the In-Situ Leaching
recovery process as the principal current technology for extracting uranium) and their
potential environmental impacts

e Revisions in EPA drinking and groundwater protection standards
e Judicial decisions concerning the existing regulations
e Issues relating to children’s health, Tribal impacts, and environmental justice
e Dose and risk factors and scenarios for assessing radiological and non-radiological risk
e Facilities proposed in states outside existing uranium mining and milling areas
o Costs and benefits of possible revisions.
Presentations given in the evening are summarized as follows--

Ty Embry
Texas Mining and Reclamation Association (TMRA), Austin TX

Mr. Embry spoke on behalf of the owner-operators of the uranium committee of the Texas
Mining and Reclamation Association (TMRA) uranium committee, and addressed the cost and
benefits of the possible revision of 40 CFR Part 192 and Part 61 Subpart W. TMRA thinks it is
important that EPA understands Texas state law and the amount of oversight of the uranium
industry, particularly in light of recent state legislation. Under Senate Bill 1604, House Bill 3837
and House Bill 3838, Texas consolidated oversight under TCEQ and clarified oversight under
the railroad commission, TCEQ and local authorities. There were lengthy extensive stakeholders
input in the rulemaking process, both in the Railroad Commission and the TCEQ. In the railroad,
it went from 2007 to 2010, and in TCEQ it went from 2007 to 2009, and there was extensive
opportunity for stakeholder input. TMRA does not think that additional Federal regulations are
needed because of the extent of existing regulatory oversight.

Rich Jacoby
Texas Radiation Advisory Board, TX

Mr. Jacoby said that it was his understanding that a lot of people participating in the afternoon
session expressed the opinion that the existing rules were protective. He agrees that that they are.
Since most of the mining is done by ISR, Mr. Jacoby does not believe that the standards at 40
CFR Part 192 are applicable, because the ISR method is so much safer in terms of effluents and
releases from the site. Mr. Jacoby finds it difficult to shoehorn ISR under the existing 192
regulations, which he thinks are perfectly protective for conventional mining, and often overly
protective for ISR. Mr. Jacoby would like to see the implementation of performance-based
licenses.
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Mr. Jacoby thinks that Texas’ integration of groundwater and radiation protection is a system
that works, and would hate to see it interrupted, commenting “We have a lot of data in Texas that
I hope you will look at. We don’t have a lot of radon emissions. We don’t have a lot of ponds;
people are moving toward the use of tanks.”

Mr. Jacoby concluded by saying that the industry strives for regulatory certainty, asking EPA
“Please don’t make regulations that confuse ISR with mill tailings facilities.”

Steve Brown
SENES, Centennial, CO

Mr. Brown is a practicing health physicist, who spoke to the radiological criteria of 40 CFR Part
192 and Subpart W. Mr. Brown presented the argument the current standards are already
protective, stating “regulating to them does not really have any impact in controlling doses to the
population of the United States.” He suggested comparison of the rates in the regulations with
natural background rates, saying “Our lifestyles, what we eat, where we choose to live, the things
we do in our lives, have much greater impact on the radiation exposure of the American
population.” He continued, “I live in Colorado, my background exposure is about 450 millirem
per year. The average U.S. population dose is about 310 millirem per year. In the coastal plains
states, New Jersey, Virginia, Oregon, about 150 millirem per year, so the delta, depending on
where one lives in the United States, can be about 200-300 millirem per year, and much of that is
from radon relative to the 25 and 100 millirem standards.”

Mr. Brown said that he had measured radon emissions from tailings ponds for years and found
nothing. He concluded that regulations as they exist relative to the radiological criteria are
protective, and reiterated his opinion that controlling to 25 or 100 millirem per year does not
have a great impact on dose to the American population.

Sister Elizabeth Riebschlaeger
Cuero, TX

Sister Riebschlaeger began her remarks by thanking EPA for its presence here, saying “It
represents to me a willingness to be accountable to citizens and to everyone involved in the
decision-making process.” When balancing the needs of business development and environment,
Sister Riebschlaeger asked that rural communities be considered first. “The ranching industries
and farming industries are primary to rural areas, especially in the area around Goliad.” She
expressed the concern that the experience of the Karnes City mine not be repeated. Sister
Riebschlaeger asked the regulatory agencies to take a long-range view of the value of our
environment as primary to any development in the future, because “public health is essential to
any business development and to the workforce.”

Mina Williams
Coastal Bend Sierra Club, Corpus Christi, TX

Ms. Williams said that she had heard that people can buy land over exempted aquifer areas and
drink the groundwater. She commented “It’s expensive to have the landowner bear the cost of
having his or her own well tested in order to protect himself against the possibility of what
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Venice spoke of today: inappropriate tests for establishing baseline. Thereafter we can never
establish what baseline was after the area has been disturbed. And so this gets very
complicated.”

She asked for clarification about use of water from an exempted aquifer.
Loren Setlow answered—

“There is no method for revoking an exempted aquifer. EPA is considering a method for
revocation.”

Ms. Williams said that should a deed should indicate that a piece of property lies above an
exempted aquifer and asked for clarification.

Loren Setlow responded—

“The aquifer exemption, when it applies, applies to the use of that prohibits the use of that
aquifer for public drinking water. The fact that it is contaminated, and not suitable for a public
supply does not exempt the individual who owns that property from using it as a drinking water
supply, even if it is to their detriment. Now I cannot speak to the disclosure laws in the state of
Texas.”

Ms. Williams said that she would like to be told that a piece of property she was buying had an
aquifer that had been condemned by EPA and was non-potable.

Loren Setlow responded—

“EPA Region 6 in this instance would pull those records from the office of groundwater and
drinking water. | would also assume that the state keeps those records.”

Susan Jablonski of TCEQ also responded that TCEQ considered revocation in the rulemaking,
and changed requirements to include notification for surface and subsurface rights. The
commission didn’t pass the revocation rule, but wants to make this information more accessible.”

Jeff Hill, an attorney, added—

“Your question is difficult to answer because there are at least two animals called aquifer
exemption. One is the aquifer exemption, which is issued by TCEQ. The other is a petition to
the US EPA for a Federal aquifer exemption which is a program amendment to the state
program. They have slightly different standards and have slightly different processes for
approval. The question needs to be addressed specifically to the location with which you are
concerned. Denver, CO rules don’t help you much in Texas.”
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Ms. Culpepper stated that she lives in Karnes County about three football field from those
uranium mines. She urged caution about regulation, and gave an example of children growing
up near uranium mines in Karnes County. “These kids went out and all got in a tailing pile,
because they put fish in there. They were fishing and they fell in. There’s nothing wrong with
any of those children. They’re grown men, they’re doing great. So we can’t just get overboard

with this stuff.”

AUDIENCE QUESTIONS TO EPA

QUESTION

Are the folks at the table here
decision-makers?

Will the presentation be on the
website?

Who made the list of license
applications?

Assuming limited government
resources, how does EPA
justify this rulemaking effort?

Isn’t there a greater bang for
the buck to be had elsewhere in
the EPA or the Federal Budget?

Public Information Meetings
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George Brozowski replied that he was from the Regional
office, and will be working with other Regional offices,
notably Region 6 and Region 9, to come up with a final
conclusion. Loren Setlow replied that he was working with
our regional offices in Region 7 and Region 5 to develop an
option paper for the Assistant Administrator of the Office of
Air and Radiation. EPA is conducting the analysis to
determine to revise the rule, make minor revisions, or leave it
as is. If EPA decides to go through with a rule, draft
language will be published and there will be the opportunity
for public comment during public hearings.

The presentation and meeting notes will be posted on the
website.

Loren replied that the NRC made the list. Tom Peake added
that NRC had approved the license of the Moore Ranch in
Wyoming since the publication of the list.

Loren replied that EPA has been conducting reviews with
limited staff for a long time. The Uranium Mill Tailings
Radiation Control Act (UMTRCA) specifically states that
the EPA should review the rule and make revisions from
time to time. EPA must take changes in science into account.

Loren replied that Agency evaluated possibilities for a
number of analysis, and determined that it was worthwhile to
undertake this review. “It is not a zero-sum game in terms of
ranking these against others, although this is not going to
have a ten or 100 million dollar impact, but it may have

-13-



QUESTION

Are constituents other than
uranium—molybdenum, iron,
arsenic— that are liberated in
the ISR process, taken into
account in an aquifer
exemption granted by EPA?

Who was on the Texas
committee who wrote the
regulations for the uranium
mining? How many lobbyists
were involved?

What are the justifications for
aquifer exemptions?

Does EPA have any examples
of successful restoration of
aquifers to baseline conditions?

I did not hear you mention
Region 9. Don’t they have all
Indian countries?

Regulators in Texas have 30
years experience in regulating
uranium extraction. What will
EPA do?

Where does the water sample
come from? From the mining
company, from the locals, from
the water district?

Public Information Meetings
Corpus Christi, Texas, November 4, 2010

DRAFT

EPA RESPONSE

environmental impact if we do decide to change the rule.”
Loren reiterated that EPA is required to do a cost-benefit
analysis of any revised rule.”

Loren replied that he could not speak about what constituents
are considered in the aquifer exemption process, but did note
that the EPA Office of Water looks at the aquifer’s
potability, its mineral characteristics, and its total dissolved
solids (TSS). The requirements for aquifer exemptions can
be found in 40 CFR Part 144.

Loren replied that he could not speak to that question, as the
purpose of the meeting was to discuss EPA’s rules. Susan
Jablonski of TCEQ replied that that TCEQ had an extensive
stakeholder process when they developed the rule, and that
some people in the room had participated in it. Ms. Jablonski
said that it had been an open process.

Loren replied that he didn’t have the list with him, but that
the requirements could be found in 40 CFR Part 144. Tom
Peake added that granting an aquifer exemption requires
documentation that the groundwater quality is so poor that it
can never be used as a public drinking water supply.

Loren replied that he could not provide an answer, as EPA is
still studying this. He mentioned that the U.S. Geological
Survey had some published studies.

George Brozowski replied that Region 9 is involved and that
they have Apache and Navajo territories.

Loren replied that EPA has reached out to states to share
their information, and will continue to do so. EPA will also
ask for the input from the people of Texas for reports and
information that they think is important to review. EPA will
also look at what has happened since the regulations were
developed to determine if revisions are needed.

Loren answered that this was the jurisdiction of the state
regulator. There is nothing in the rule that specifies where
the sample comes from. The rule does not address that issue.
EPA is taking a look at the information that is available on
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QUESTION

This question was followed by a
series of questions and
answers:

Available from where?

In other words, you look at the
sample that the uranium
company provides when you’re
considering whether an aquifer
exemption is granted.

You still haven’t answered my
questions.

My original question was—
“Are constituents other than
uranium considered in aquifer
exemptions?”

What went into EPA’s coming
to the conclusion that ISR
ponds fall under Subpart W??

Is this information publically
available?

Can you discuss the court cases
that required EPA to review
this standard, aside from the
Colorado one already
discussed?

Public Information Meetings
Corpus Christi, Texas, November 4, 2010
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EPA RESPONSE

this matter.

Loren replied that EPA is looking at the wealth of
information for establishing baseline water quality and
restoration under such programs as RCRA and CERCLA.

Loren replied that he could not provide answers on aquifer
exemptions.

Tom Peake answered that EPA sets standards and the
agreement states implement them.

Tom Peake answered that other constituents were considered
in granting the exemptions.

Loren replied that the liquids generated by the process of
uranium extraction meet the definition of wastes under
Subpart W. The water contains dissolved radium and the
numbers are such that the radon emissions from dissolved
uranium can equal those of tailings piles. In some cases of
excursion, EPA has 7000 pCI/L from dissolved radium. We
saw numbers of 7000 pCi from dissolved radium.

Loren replied that EPA presented this information at the
National Mining Association meeting and will post it on the
Subpart W page of its website.

Loren replied that he thought the suits were found in favor of
the Environmental Defense Fund in 1990 or 1991. In one
case, a Court ruled that NRC did not have to adopt all of
EPA’s language. In the 1990s, there was another decision
that EPA did not have oversight authority over NRC’s
determination of alternative concentration limits were to
make a decision on an alternative concentration limit on
restoration.
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QUESTION
What sites are testing new
groundwater restoration
techniques?

What labs are evaluating it?

Are there research gaps?

If the EPA fails to set up an
aquifer exemption, isita
takings case?

What happens to the residue
from mining water?

How are mining wastes
disposed?

FOLLOW-UP ACTIONS

DRAFT

EPA RESPONSE
EPA has not completed this study yet and thus cannot give

an answer.

Same answer as above.

Same answer as above.

Loren replied that it varies from case to case. EPA is not
required to grant an aquifer exemption if the criteria are not
met.

Susan Jablonski of TCEQ replied that the residues must be
disposed of as licensed waste, and that for the most part,
disposal of such wastes takes place outside of Texas.

Susan Jablonski replied that they are generally disposed by
deep well injection.

EPA committed to the following actions during the meeting—
e Look into exposure from radon in household natural gas.
e Provide information to water program on citizen concerns for aquifer exemptions.
e Provide information to Mr. Ted Long on aquifer exemptions.

Public Information Meetings

Corpus Christi, Texas, November 4, 2010
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APPENDIX A: ATTENDANCE LIST, AFTERNOON SESSION

Attendance: EPA Public Information Meeting, Corpus Christi, TX, Afternoon of Nov.4, 2010

Name Representing Address Phone No. Email
Harry Anthony Uranium Energy 500 N. Shoreline 361-888-8235 | hanthony@uraniumenergy.com
Corporation Suite 800
Corpus Christi, TX
78411
Katherine Self (landowner) 919 Congress katarmine@earthlink.net
Armstrong #1400
Austin, TX 785701
Alejandro C. Duval Co. P.O Box 684 361-207-1165
Garcia San Diego, TX 78384
Steve Brown SENES, Inc Centennial, CO 303-524-1519 | sbrown@senses.ca
G.S. Canales Jim Hogg 804 N. Pine 361-527-3015
Hebronville TX 78311
Ty Embry Owner/Operator 816 Congress Ave 512-322-5829 | tembrey@Iglawfirm.com
Members at Texas | Suite 1900
Mining and Austin, TX 78701
Reclamation
Association
Yaneth Gambra | TAMUK 13833 Paddlewheel 361-241-1253 | yaneth.gambra@yahoo.com

Corpus Christi 78410

Christian Goff Pure Energy Austin, TX

J.M. Holland URI, Inc. 641 E. FM 118 361-595-5731 imholland@uraniumresources.com
Kingsville TX 78363

Craig W. Holmes | URANERZ 8107 Pommelhouse 512-250-8151 | Pommelhouse@scbglobal.net

Austin, TX 78759

Mike Kezar 100 Congress Ave | 512-236-2325
Suite 1100
Austin, TX
Ted Long Goliad County 388 E Fm1961 361-564-2214 | Tmlong4@gmail.com

Goliad, TX 77963

Peter Luthiger MULLC pluthiger@mestanauranium.com
W.M. McKnight UEC 215 Lllano Dr. 361-643-7701
Portland, TX 78374
Darin McCoig URI, Inc. 641 E. FM 118 361-595-0403 | dammcoig@uraniumresources.com
Kingsville TX 78363
Dick Messbarger | Kingsville 341 Brenda 361-597-6438 | edc@kingsville.org
Industrial Kingsville, TX
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Attendance: EPA Public Information Meeting, Corpus Christi, TX, Afternoon of Nov.4, 2010
Name Representing Address Phone No. Email
Foundation
Mark Pelizza URI, Inc. Lewisville, TN 214-683-8889 mspelizza@uraniumresources.com
Charles H. La Palangana 585 CR 381 936-348-4896 | charlesragland@netzero.net
Ragland Ranch Alice, TX 78332
John D. Ragland | La Palangana 701-2458
Ranch

Raul M.Ramirez

Brooks County

P.O. Box 515
Falfurrias, TX

361-325-5604
ext. 15

Venice Scheurich

Coastal Bend
Sierra Club

P.0O. Box 10101
Corpus Christi, TX
78160

361-241-4289

Jave241@sbcglobal.net

Curt Sealy Global Solutions 1609 Catron Ave 970-640-6590 | csealy@globalsolu.com
Albuquerque, NM

Gary Smith TCEQ gsmith@tceq.state.tx.us

Mark Walsh STOP 3931 Boad 361-595-1265 | markwalsh@yahoo.com
Kingsville, TX

Shuangzhea TAMUK Shuangzhea.wang@tamuk.edu

Wang

Kathleen Webb

Uranium Energy
Corporation

6100 Indian School
NE Suite 225
Albuquerque, NM
87110

kwebb@uraniumenergy.com

Matt Welch

UEC

815-A Brazos
Suite 436
Austin, TX 78701

Mattwelch.aol.com

Mina Williams

Coastal Bend
Sierra Club

141 Naples St.
Corpus Christi, TX
78404

361-882-1179

Minal4l@sbcglobal.net
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APPENDIX B: ATTENDANCE LIST, EVENING SESSION

Attendance: EPA Public Information Meeting, Corpus Christi, TX, Afternoon of Nov.4, 2010

Name Representing Address Phone No. Email
Harry Amthor UEC 500 N. Shoreline,
Suite 800 N
Corpus Christi, TX
78411
Ed Brezinski Uranium Energy 1134 Farmington 860-595-9951 | ebrezinski@uraniumenergy.gov

Corporation

Ave.
West Hartford, CT
06107

Steve Brown SENES, Inc Centennial, CO 303-524-1519 | shrown@senses.ca
Ty Embry Owner/Operator | 816 Congress Ave 512-322-5829 | tembrey@Iglawfirm.com
Members at Suite 1900
Texas Mining and | Austin, TX 78701
Reclamation
Association
Jeri Kalpack
Ted Long Goliad County 358 E. FM 1961 361-564-2214 | tmlong4@gmail.com

Goliad, TX 77963

Peter Luthiger MULLC pluthiger@mestanauranium.com
UEC 215 Lllano Dr. 361-643-7701 | wmcknight@hotmail.com
W.M. McKnight Portland, TX
78374
Sr. Elizabeth self P.O. Box 364 361-676-2921 | ElizRccvi@sbcglobal.net
Reibslaeger Cuero, TX 77954

Venice Scheurich

Coastal Bend
Sierra Club

P.O. Box 10101
Corpus Christi, TX
78160

361-241-4289

Jave241@sbcglobal.net

Curt Sealy Global Solutions | 1609 Catron Ave 970-640-6590 | csealy@globalsolu.com
Albuquerque, NM
Matt Welch UEC 815-A Brazos 512-416-0088 | Mattwelch.aol.com

Suite 436
Austin, TX 78701

Mina Williams

Coastal Bend
Sierra Club

141 Naples St.
Corpus Christi, TX
78404

361-882-1179

Minal4l@sbcglobal.net
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EPA-2304

Emily To Jonathan Edwards
Atkinson/DC/USEPA/US ) )

cc Reid Rosnick
01/31/2011 11:23 AM bee

Subject Uranium Extraction Email | Reid Rosnick

Jon,

Below are the email addresses, text and attachment for the uranium extraction operating facilities
notice (as prepared by Reid Rosnick) for your approval. Let us know if you would like to see
any changes.

Barring any changes, at your earliest availability it can be emailed out from your Lotus Notes
account.

Emily

To Regional Air Directors:

perkins.stephen@epa.gov, finazzo.barbara@epa.gov, Katz.judith@epa.gov,
banister.beverly@epa.gov, newton.cheryl@epa.gov, edlund.carl@epa.gov,
weber.rebecca@epa.gov, videtich.callie@epa.gov, jordan.deborah@epa.gov,
albright.rick@epa.gov

CC Regional Water Directors and RPD Staff:

perkins.stephen@epa.gov, finazzo.barbara@epa.gov, capacasa.jon@epa.gov,
giattina.jim@epa.gov, hyde.tinka@epa.gov, flores.miguel@epa.gov, spratlin.william@epa.gov,
hoskie.sadie@epa.gov, strauss.alexis@epa.gov, bussell.mike@epa.gov, rosnick.reid.epa.gov,
peake.tom@epa.gov, stahle.susan@epa.gov

MEMORANDUM

SUBJECT: Uranium Extraction Operating Facilities Notice

FROM: Jonathan Edwards, Director
Radiation Protection Division

TO: EPA Regional Air Directors

The uranium extraction industry is increasing the number of operating facilities and may be
expanding into new states, such as Virginia and Michigan. The Clean Air Act applies to these
facilities in the pre-construction phase and during the operation of the facilities. Very few states
have been delegated the authority for this part of Clean of the Air Act, so Regional EPA offices



typically have the responsibility for implementing the statute and regulations for these facilities.

I have attached a policy memorandum regarding the applicability of the Clean Air Act NESHAP
Subpart W requirements to uranium recovery facilities. The memo was sent from Tom Peake,
Director of ORIA's Center for Waste Management and Regulations, to the Region 8 Indoor Air
Toxics and Transportation Unit, after consultation with the Office of General Counsel. The
Region had asked for clarification regarding the types of uranium recovery facilities subject to
the Subpart W requirements.

When the regulation was promulgated in 1989, the majority of facilities were classic tailings
impoundments. However, over the past 25 years there has been a switch in process to in-situ
leach (ISL) facilities. Evaporation ponds are the predominant unit at ISL facilities, and this
memo clarifies which units are subject to the requirements. ORIA has determined that any type
of uranium recovery facility that is managing uranium byproduct material or tailings during its
operation is subject to Subpart W. These facilities include, but are not limited to, conventional
mills, in-situ leach facilities and heap leach facilities, -- specifically the structures at the facilities
that are used to manage or contain the uranium byproduct material. Common names for these
structures include, but are not limite