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nReT - New England Coalition
| °r Nuclear Pollution
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POST OFFICE BOX 545, BRATTLEBORO, VERMONT 05302

March 15. 2007 DOCKETED
. USNRC
Secretary, . March 20, 2007 (3:51pm)
U.S. Nuclear Regulatory Commission
_ OFFICE OF SECRETARY
Washmgton DC 20555-0001 ) . _ RULEMAKING e A
Attn: Rulemaking and Adjudications Staff ADJUDICATIONS STAFE

Re: Rulemaking Docket PRM-51-11 (Sally Shaw)

On February 5, 2007, New England Coalition attempted to electronically file Comments
on the above captioned rulemaking. On February 7, 2007, New England Coalition
attempted to file Supplemental Comments on the above-captloned rulemaking, enclosing
relevant materials not available to us on February s,

On reviewing incoming E-Mail for the Month of February, we find that both filings were
“timed out,” it appears at NRC’s end of the system, and thus were not delivered.

Given that delivery failed through no fault of our own and given the importance of the
matters in the subject rulemaking: radiation protection, New England Coalition now
encloses hardcopy of each filing, along with copies of the “Mail Delivery System” failure
notices, and respectfully requests that our comments be considered and responded to as if
they had been timely received.

New England Coalition is a non-profit advocacy and education organization incorporated
in the State of Vermont.

Thank you for your kind attention,
On Behalf of New England Coalition,
Raymond Shadis

Consultant to

New England Coalition

Tem PI(D"E,’—' SECt-0(,1 | Secy-0a.



In : rage 1 ot 4

From: MAILER-DAEMON@prexar.com {Mail Delivery System)
Subject: Undelivered Mail Returned to Sender
To: shadis@prexar.com

This is the Postfix program at host chimaera.prexar.com.

I'm sorry to have to inform you that your message could not
be delivered to one or more recipients. It's attached below.

For further assistance, please send mail to <postmaster>

if you do so, please include this problem report. You can
delete your own text from the attached returned message.

The Postfix program
<SCY@nrc.gov>: connect to mail2.nrc.gov[148.184.176.43): Connection timed out

Reporting-MTA: dns; chimaera.prexar.com
X-Postfix-Queue-ID: C08931E491

X-Postfix-Sender: rfc822; shadis@prexar.com
Arrival-Date: Mon, 12 Feb 2007 23:53:50 -0500 (EST)

Final-Recipient: rfc822; SCY@nrc.gov

Action: failed

Status: 4.0.0

Diagnostic-Code: X-Postfix; connect to mail2.nrc.gov[148.184.176.43]:
Connection timed out

Received: from Desktop.prexar.com (ip6599135057.link2usa.com [65.99.135.57])
by chimaera.prexar.com (Postfix) with ESMTP id C08931E491
for <SCY@nrc.gov>; Mon, 12 Feb 2007 23:53:50 -0500 (EST)
Message-Id: <6.2.3.4.2.20070212235306.03af05c0@pop3.prexar.com>
X-Mailer: QUALCOMM Windows Eudora Version 6.2.3.4
Date: Mon, 12 Feb 2007 23:53:44 -0500
To: SCY@nrc.gov
From: Raymond Shadis <shadis@prexar.com>
Subject: Fwd: Undelivered Mail Returned to Sender
Mime-Version: 1.0
Content-Type: multipart/mixed;
boundary=" - 26714265==_"

| X-Original-To: shadis@orexar.com

Delivered-To: shadis@prexar.com

Date: Mon, 12 Feb 2007 13:18:51 -0500 (EST)

From: MAILER-DAEMON@prexar.com (Mail Deliverv Svstem)
Subject: Undelivered Mail Returned to Sender

To: shadis@prexar.com

| This is the Postfix program at host chimaera.prexar.com.

Printed for Raymond Shadis <shadis@prexar.com> 3/17/2007



I'm sorry to have to inform you that your message could not
be delivered to one or more recipients. It's attached below.

For further assistance, please send mail to <postmaster>

If you do so, please include this problem report. You can
delete your own text from the attached returned message.

The Postfix program

<SECY@nrc.gov> (expanded from <SECY@nrc.gov.>). connect to
mail1.nrc.gov[148.184.176.41]. Connection timed out

Reporting-MTA: dns; chimaera.prexar.com
X-Postfix-Queue-iD: 419741E491

X-Postfix-Sender: rfc822; shadis@prexar.com
Arrival-Date: Wed, 7 Feb 2007 13:11:37 0500 (EST)

Final-Recipient: rfc822; SECY@nrc.gov

Original-Recipient: rfc822; SECY@nrc.gov.

Action: failed

Status: 4.0.0

Diagnostic-Code: X-Postfix; connect to mail1.nrc.gov[148.184.176.41]:
Connection timed out

Received: from Desktop.prexar.com (ip6599136128.link2usa.com [65.99.136.128])

by chimaera.prexar.com (Postfix) with ESMTP id 419741E491
for <SECY@nrc.gov.>; Wed, 7 Feb 2007 13:11:37 -0500 (EST)
Message-ld: <6.2.3.4.2.20070207111205.035448c0@pop3.prexar.com>
X-Mailer: QUALCOMM Windows Eudora Version 6.2.3.4
Date: Wed, 07 Feb 2007 13:10:43 -0500
To: SECY@nrc.gov.
From: Raymond Shadis <shadis@prexar.com>
Subject: [Docket No. PRM5111] Sally Shaw;
Petition for Rulemaking
Mime-Version: 1.0
Content-Type: multipart/mixed;

boundary="==== _223093==_"
New England Coalition
VT . NH ) ME . MA . RI . CT .
POST OFFICE BOX 545, BRATTLEBORO, VERMONT 05302
N Nuclear Pollution

February 5, 2007

Annette L. Vietti-Cook
Secretary of the Commission

Printed for Raymond Shadis <shadis@prexar.com>
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U.S. Nuclear Reaulatorv

sommission, Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.oov.

Comments on

Dear Mrs. Vietti- Cook,
Dear Rulemakinas and Adiudications Staff.

The Nuclear Regulatory Commission (NRC) has published for public comment a notice of
receipt of a petition for rulemakina. dated June 23. 2006. which was filed wrth the
Commission by Sally Shaw.

The petition was docketed by the NRC on November 1, 2006, and has been assigned Docket ‘
No. PRM-51-11. The petitioner reauests that the NRC prepare a rulemakina that will reauire
that the NRC reconcile its generic environmental impact statement (GEIS) for nuclear power
plant operating license renewal applications with the National Academy of Scrences Health
Risks From Exposure to Low Levels of lonizina Radiation:

Biological Effects of lonizing Radiation (BEIR) VIl Phase 2 Report.

Comments are to be submitted by by February 5, 2007.

The partial comments of New Enaland Coalition. a non-profit membership orqanrzatron
incorporated in the State of Vermont follow.

Additional comments by New England Coalition may also follow and if they are received after
this date we request that they also be considered if it is oractrcal to do so.

Summary
The petitioner petitioner asserts that the GEIS relies upon an earlier NAS report, the BEIR V,
with was released in 1990. According to the NAS Web site, the BEIR VIl updates the
information contained in the BEIR V and draws upon new data in both epidemiological and
experimental research.
The petitioner requests that NRC consider the NAS BEIR Vil report as new and significant
information and recalculate certain conclusions set forth in the GEIS. including early fatalities.
latent fatalities and any injury projections based on this information.
New England Coalition respectfully submits that NRC’s primary duty under its Congressional
mandate and the Atomic Energy Act (as amended) is to protect the public health and safety.
Thus it is incumbent upon NRC to examine any new information that may impeach current
agency assumptions underlying radiation protection policies, guidance, and regulation.
Further, in order to sustain public confidence, the NRC should undertake consideration for
rulemaking in the most transparent, open, and collegial manner possible seeking both the
advice of knowledgeable sister agencies, such as the Environmental Protection Agency and,
in emulation of the National Academies of Science, the public.
The NAS BEIR VIl Report touches upon much newly developed information in radiological
impacts at the cellular level, such as the so-call "by-stander effect” and the intergenerational
propagation of cytoplasmic damage, that suggests more damage at the low end of the linear
scale than previously assumed. [f risk levels may therefore be higher at low dose exposures
than presented in the GEIS, it is NRC’s duty to examine the question and relay the agency’s
considerations and conclusions to the public.
We urge that the agency complete this rulemaking prior to the issuance of any additional
license renewals.

Printed for Raymond Shadis <shadis@prexar.com> ' 3/17/2007
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=espectfullv submitted on Behalf of New Enaland Coalition,

Ravmond Shadis
Consultant to the Coaiiuc
Shadis@praxar.com

Commments on Shaw Rulemaking PetitionZ.doc

Printed for Ravmaond Shadic <chadis/@nrexar econm> 3INT7007



in ' ‘ - Page 1 ¢i':

From: MAILER-DAEMON@prexar.com (Mail Delivery System)
Subject: Undelivered Mail Returned to Sender
To: shadis@prexar.com

This is the Postfix program at host chimaera.prexar.com.

I'm sorry to have to inform you that your message could not
be delivered to one or more recipients. It's attached below.

For further assistance, please send mail to <postmaster>

if you do so, please include this problem report. You can
delete your own text from the attached returned message.

The Postfix program

<SECY@nrc.gov> (expanded from <SECY@nrc.gov.>): connect to
mail2.nrc.gov[148.184.176.43]: Connection timed out

Reporting-MTA: dns; chimaera.prexar.com
X-Postfix-Queue-ID: 4E5831E458

X-Postfix-Sender: rfc822; shadis@prexar.com
Arrival-Date: Mon, 12 Feb 2007 23:45:57 -0500 (EST)

Final-Recipient: rfc822; SECY@nrc.gov

Original-Recipient: rfc822; SECY@nrc.gov.

Action: failed

Status: 4.0.0

Diagnostic-Code: X-Postfix; connect to mail2.nrc.gov[148.184.176.43]:
Connection timed out

Received: from Desktop.prexar.com (ip6599135057.link2usa.com [65.99.135.57])
by chimaera.prexar.com (Postfix) with ESMTP id 4E5831E458;
Mon, 12 Feb 2007 23:45:57 -0500 (EST)

Message-ld: <6.2.3.4.2.20070212234547.03af05c0@pop3.prexar.com>

X-Mailer: QUALCOMM Windows Eudora Version 6.2.3.4

Date: Mon, 12 Feb 2007 23:45:50 0500

To: SECY@nrc.gov.

From: Raymond Shadis <shadis@prexar.com>

Subject: Supplement to Comments on [Docket No.

PRM5111 ] Sally Shaw; Petition for Rulemaking

Cc: Sally Shaw <acer8sac@comcast.net> NECNP:;

Mime-Version: 1.0

Content-Type: multipart/mixed;
boundary=" - 262416831==

New England Coalition
POST OFFICE BOX 545,
BRATTLEBORO, VERMONT 05302

Printed for Raymond Shadis <shadis@prexar.com> . 3/17/2007
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February 7, 2007

Annette L. Vietti-Cook

Secretary of the Commission

U.S. Nuclear Regulatory

Commission, Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.gov.

Supplement to Comments on [Docket No. PRM-51-11] Sally Shaw; Petman
for Rulemaking

Dear Mrs. Vietti- Cook,
Dear Rulemakings and Adjudications Staff,

The New England Coalition herein submits additional or supplemental
comments in the above captioned matter.[1]

On February 5, 2007, of New England Coalition, a non-profit membership
organization incorporated in the State of Vermont, filed what it termed “partial
comments” in the above captioned matter and requested that any additional
comments by New England Coalition filed after this February 5, 2007 also be
considered if it is practical to do so.

Specifically, New England Coalition now places before the NRC and adopts
and incorporates as a supplement to its own comments the attached,
Healthy from the Start: Building a better Basis for Environmental Health
Standards — Starting with Radiation,” authors - Arjun Makhijani, Bruce Smith

and Michael C. Thorne, Volume 14, Number 4 of Science for Democralic
Action February 2007.

We also wish to incorporate the remainder of Volume 14, Number 4, as
appropriate and relevant and respectfully draw the NRC’s attention in
particular to the articles, “Health Risks of Tritium: The Case for Strengthened
Standards”(Page 1), “Combined Effects of Chemicals and Radiation” {(Page §)
and “Radiation Protection Standards in the U.S.: Some Nuts and Bolts (Page
8). . . : . :

It is New England Coalition’s evaluation that the submitted supplemental
material articulates more clearly than we are able, the rafionale for a re-
examination of radiation standards in NRC regulation and practice. The
submitted supplements include among many other salient discussions, a
comparison of gender specific radiological risks in FRG-13 and BEIR Vii; and

Printed for Raymond Shadis <shadis@prexar.com> ' 3/17/2007
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a discussion of environmental, circumstaniiai, and chemical synergies that
affect radiological risk.

The submitted supplemental information was not available to us or otherwise
not in our possession on the due date for commenis, February 5, 2007 and we
are providing it as soon as practicable, February 7, 2007.

If the NRC finds that it cannbt, for press of schedule or any other reason,
consider this late filed supplement, New England Coalition requests that NRC
inform us by letter or e-mail of its reason{s).

| Respectfully submitted on Behalf of New England Coalition,

Raymond Shadis
Consultant to the Coalition
New England Coalition
Post Office Box 98
Edgecomb Maine 0’4556

Attachment — Science for Democratic Action, Vol.14, No.4 (pfd),
also available at www.ieer.org

{1] The Nuclear Regulatory Commission (NRC) published for public comment a notice of
receipt of a petition for rulemaking, dated June 23, 2006, which was filed with the Commlssmn
by Sally Shaw.

The petition was docketed by the NRC on November 1, 2006, and was assigned Docket No.
PRM-51-11. Petitioner Shaw requested that the NRC prepare a rulemaking that will require
that the NRC reconcile its generic environmental impact statement (GEIS) for nuclear power
plant operating license renewal applications with the National Academy of Sciences Health
Risks From Exposure to Low Levels of Ionizing Radiation: Biological Effects of lonizing
Radiation (BEIR) VIl Phase 2 Report.

Comments were to be submitted by by February 5, 2007.

Printed for Raymond Shadis <shadis@prexar.com> 3/17/2007



In : : rage 1 ot -

From: MAILER-DAEMON@prexar.com (Mail Delivery System)
Subject: Undelivered Mail Returned to Sender
To: shadis@prexar.com

This is the Postfix program at host chimaera.prexar.com.

I'm sorry to have to inform you that your message could not
be delivered to one or more recipients. It's attached below.

For further assistance, please send mail to <postmaster>

if you do so, please include this problem report. You can
delete your own text from the attached returned message.

The Postfix program

<SECY@nrc.gov> (expanded from <SECY@nrc.gov.>): connect to
mail1.nrc.gov{148.184.176.41}:. Connection timed out

Reporting-MTA: dns; chimaera.prexar.com
X-Postfix-Queue-ID: A61FD1E44C

X-Postfix-Sender: rfc822; shadis@prexar.com
Arrival-Date: Mon, 12 Feb 2007 16:53:09 -0500 (EST)

Final-Recipient: rfc822; SECY@nrc.gov

Original-Recipient: rfc822; SECY@nrc.gov.

Action: failed

Status: 4.0.0

Diagnostic-Code: X-Postfix; connect to mail1.nrc.gov[148.184.176.41]:
Connection timed out

Received: from Desktop.prexar.com (ip6599136119.link2usa.com [65.99.136.119])
by chimaera.prexar.com (Postfix) with ESMTP id A61FD1E44C;
Mon, 12 Feb 2007 16:53:09 0500 (EST)

Message-Id: <6.2.3.4.2.20070212165249.03b47a68@pop3.prexar.com>

X-Mailer: QUALCOMM Windows Eudora Version 6.2.3.4

Date: Mon, 12 Feb 2007 16:52:53 -0500

To: SECY@nrc.gov.

From: Raymond Shadis <shadis@prexar.com>

Subject: Supplement to Comments on [Docket No.

PRMS5111 ] Sally Shaw; Petition for Rulemaking

Cc: Sally Shaw <acer8sac@comcast.net>, NECNP:;

Mime-Version: 1.0

Content-Type: multipart/mixed;
boundary=" ===_1464234==

New England Coalition
POST OFFICE BOX 545,
BRATTLEBORO, VERMONT 05302

Printed for Raymond Shadis <shadis@pr¢xar.com> 3/17/2007



February 7, 2007

Annette L. Vietti-Cook

Secretary of the Commission

U.S8. Nuclear Regulatory

Commission, Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.gov.

Supplement to Comments on [Docket No. PRM-51-11] Sally Shaw; Petition
for Rulemaking 8

Dear Mrs. Vietti- Cook,
Dear Rulemakings and Adjudications Staff,

The New England Coalition herein submits additional or supplemental
comments in the above captioned matter.[1]

On February 5, 2007, of New England Coalition, a non-profit membership
organization incorporated in the State of Vermont, filed what it termed “partial
comments” in the above captioned matter and requested that any additional
comments by New England Coalition filed after this February 5, 2007 also be
considered if it is practical to do so.

Specifically, New England Coalition now places before the NRC and adopts
and incorporates as a supplement to its own comments the attached, “
Healthy from the Start: Building a beiter Basis for Environmental Health
Standards — Starting with Radiation,” authors - Arjun Makhijani, Bruce Smith
and Michael C. Thorne, Volume 14, Number 4 of Science for Democratic

We also wish to incorporate the remainder of Volume 14, Number 4, as
appropriate and relevant and respectfully draw the NRC’s atfention in
particular to the articles, “Health Risks of Tritium: The Case for Strengthened
Standards”(Page 1), “Combined Effects of Chemicals and Radiation” (Page 5)

and “Radiation Protection Standards in the U.S.: Some Nuts and Bolts (Page
8). : .

it is New England Coalition’s evaluation that the submitted supplemental
material articulates more clearly than we are able, the rationale for a re-
examination of radiation standards in NRC regulation and practice. The
submitted supplements include among many other salient discussions, a
comparison of gender specific radiological risks in FRG-13 and BEIR ViI; and

Printed for Raymond Shadis <shadis@prexar.com> 3/17/2007
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a discussion of environmental, circumstantial, and chemical synergies that
affect radiociogicai risk.

The submitted supplemental information was not available to us or otherwise
not in our possession on the due date for comments, February 5, 2007 and we
are providing it as soon as practicable, February 7, 2007.

If the NRC finds that it cannot, for press of schedule or any other reason,
consider this late filed supplement, New England Coalition requests that NRC
inform us by letter or e-mail of its reason(s).

Respectfully submitted on Behalf of New England Coalition,

Ra ymond Shadis
Consultant to the Coahtzon
New England Coalition
Post Office Box 98
Edgecomb, Maine 04556
Shadis@prexar.com

Attachment — Science for Democratic Action, Vol.14, No.4 (pfd),
also available at www.ieer.org

[1] The Nuclear Regulatory Commission (NRC) published for public comment a notice of
receipt of a petition for rulemaking, dated June 23, 2006, which was filed with the Commission
by Sally Shaw.

The petition was docketed by the NRC on November 1, 2006, and was assigned Docket No.
PRM-51-11. Petitioner Shaw requested that the NRC prepare a rulemaking that will require
that the NRC reconcile its generic environmental impact statement (GEIS) for nuclear power
plant operating license renewal applications with the National Academy of Sciences Health
Risks From Exposure to Low Levels of lonizing Radiation: Biological Effects of lonizing
Radiation (BEIR) VIl Phase 2 Report.

Comments were to be submitted by by February 5, 2007.

Printed for Raymond Shadis <shadis@prexar.com> . 3/17/2007



In ‘ Page 1 of *

From: MAILER-DAEMON@prexar.com (Mail Delivery System)
Subject: Undelivered Mail Returned to Sender
To: shadis@prexar.com '

This is the Postfix program at host chimaera.prexar.com.

I'm sorry to have to inform you that your message could not
be delivered to one or more recipients. It's attached below.

For further assistance, please send mail to <postmaster>

if you do so, please include this problem report. You can
delete your own text from the attached returned message.

The Postfix program

<SECY@nrc.gov> (expanded from <SECY@nrc.gov.>): connect to
- maill.nrc.gov{148.184.176.41]. Connection timed out

Reporting-MTA: dns; chimaera.prexar.com
X-Postfix-Queue-ID: 21A061E432

X-Postfix-Sender: ric822; shadis@prexar.com
Arrival-Date: Wed, 7 Feb 2007 13:16:10 -0500 (EST)

Final-Recipient: fc822; SECY @nrc.gov

Original-Recipient: rfc822; SECY@nrc.gov.

Action: failed

Status: 4.0.0

Diagnostic-Code: X-Postfix; connect to mailt.nrc.gov[148.184.176.41}:
Connection timed out

Received: from Desktop.prexar.com (ip6599136128.link2usa.com [65.99.136.128])
by chimaera.prexar.com (Postfix) with ESMTP id 21A061E432;
Wed, 7 Feb 2007 13:16:10 -0500 (EST)

Message-Id: <6.2.3.4.2.20070207 131208.01f25a20@pop3.prexar.com>

- X-Mailer: QUALCOMM Windows Eudora Version 6.2.3.4

Date: Wed, 07 Feb 2007 13:16:03 -0500

To: SECY@nrc.gov.

From: Raymond Shadis <shadis@prexar.com>

Subject: Supplement to Comments on [Docket No.

PRM5111 ] Sally Shaw, Petition for Rulemaking

Cc: Sally Shaw <acer8sac@comcast.net> NECNP:;

Mime-Version: 1.0

Content-Type: multipart/mixed; :
boundary=" - 546203==_"

New England Coalition
POST OFFICE BOX 545, _
BRATTLEBORO, VERMONT 05302

Printed for Rayvmond Shadis <shadis@prexar.com> 3/17/2007



February 7, 2007

Annette L. Vietti-Cook

Secretary of the Commission

U.S. Nuclear Regulatory

Commission, Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.gov.

Supplement to Comments on [Docket No. PRM-51-11] Sally Shaw; Pelition
for Rulemaking

Dear Mrs. Vietti- Cook,
Dear Rulemakings and Adjudications Staff,

The New England Coalition herein submits additional or supplemental
comments in the above captioned matter.[1]

- On February 5, 2007, of New England Coalition, a non-profit membership
organization incorporated in the State of Vermont, filed what it termed “partial
comments” in the above captioned matter and requested that any additional
comments by New England Coalition filed after this February 5, 2007 also be
considered if it is practical to do so.

Specifically, New England Coalition now places before the NRC and adopts
and incorporates as a supplement to its own comments the attached, *
Healthy from the Start: Building a better Basis for Environmental Health
Standards — Starting with Radiation,” authors - Arjun Makhijani, Bruce Smith
and Michael C. Thorne, Volume 14, Number 4 of Science for Democratic
Action February 2007.

We also wish to incorporate the remainder of Volume 14, Number 4, as
appropriate and relevant and respectfully draw the NRC’s attention in
particular to the articles, “Health Risks of Tritium: The Case for Strengthened
Standards”(Page 1), “Combined Effects of Chemicals and Radiation” (Page 5)
and “Radiation Protection Standards in the U.S.: Some Nuts and Bolts (Page
8).

It is New England Coalition’s evaluation that the submitted supplemental
material articulates more clearly than we are able, the rationale for a re-
examination of radiation standards in NRC regulation and practice. The
submitted supplements include among many other salient discussions, a
comparison of gender specific radiological risks in FRG-13 and BEIR VIi; and

Printed for Raymond Shadis <shadis@prexar.com> 3/17/2007
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a discussion of environmental, circumstantial, and chemical synergies that
affect radiological risk.

The submitted supplemental information was not available to us or otherwise
not in our possession on the due date for comments, February §, 2007 and we
are providing it as soon as practicable, February 7, 2007.

if the NRC finds that it cannot, for press of schedule or any other reason,
consider this late filed supplement, New England Coalition requests that NRC
inform us by letter or e-mail of jts reason(s).

Respectfully submitted on Behalf of New England Coalition,

Raymond Shadis
Consultant to the Coalition
New England Coalition
Post Office Box 98
Edgecomb, Maine 04556
Shadis@prexar.com

Attachment - Science for Democratic Action, Vol.14, No.4 (pfd),
also available at www.ieer.org

[1] The Nuclear Regulatory Commission (NRC) published for public comment a notice of
receipt of a petition for rulemaking, dated June 23, 2006, which was ﬁled with the Commission
by Sally Shaw.

The petition was docketed by the NRC on November 1, 2006, and was ass:gned Docket No.
PRM-51-11. Petitioner Shaw requested that the NRC prepare a rulemaking that will require
that the NRC reconcile its generic environmental impact statement (GEIS) for nuclear power
plant operating license renewal applications with the National Academy of Sciences Health
Risks From Exposure to Low Levels of lonizing Radiation: Biological Effects of lonizing
Radiation (BEIR) Vil Phase 2 Report.

Comments were to be submitted by by February 5, 2007.

CiENCE DEMOCRATIC ACTION 14-4 pdf

Printed for Raymond Shadis <shadis@prexar.com> ' 3/17/2007



Page 1 of 3

From: MAILER-DAEMON@prexar.com (Mail Delivery System)
Subject: Undelivered Mail Returned to Sender
To: shadis@prexar.com

This is the Postfix program at host chimaera.prexar.com.

I'm sorry to have to inform you that your message could not
be delivered to one or more recipients. it's attached below.

For further assistance, please send mail to <postmaster>

If you do so, please include this problem report. You can
delete your own text from the attached returned message.

The Postfix program

'<SECY@nrc gov> (expanded from <SECY@nrc.gov.>): connect to
mail1.nrc.gov[148.184.176.41]: Connection timed out

Reporting-MT A: dns; chimaera.prexar.com
X-Postfix-Queue-ID: 419741E491

X-Postfix-Sender: rfc822; shadis@prexar.com
Arrival-Date: Wed, 7 Feb 2007 13:11:37 -0500 (EST)

Final-Recipient: rfc822; SECY@nrc.gov

Original-Recipient: rfc822; SECY@nrc gov.

Action: failed

Status: 4.0.0

Diagnostic-Code: X-Postfix; connect to ma|I1 nrc.gov[148.184.176.41]:
Connection timed out

Received: from Desktop.prexar.com (ip6599136128.link2usa.com {65.99.136.128))
by chimaera.prexar.com (Postfix) with ESMTP id 419741E491
for <SECY@nrc.gov.>; Wed, 7 Feb 2007 13:11:37 -0500 (EST)

Message-Id: <6.2.3.4.2.200702071 11205.035448c0@pop3. prexar.com>

X-Mailer: QUALCOMM Windows Eudora Version 6.2.3.4

Date: Wed, 07 Feb 2007 13:10:43 -0500

To: SECY@nrc.gov.

From: Raymond Shadis <shadis@prexar.com>

Subject: [Docket No. PRM5111] Sally Shaw;

Petition for Rulemaking

Mime-Version: 1.0

Content-Type: multipart/mixed;

boundary="=== == - 223093==
New England Coalition :
vi . NH . ME . MA . R . CT . NY -
POST OFFICE BOX 545 BRATTLEBORO VERMONT 05302
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February 5, 2007

Annette L. Vietti-Cook

Secretary of the Commission

U.S. Nuclear Regulatory

Commission, Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.gov.

Comments on

Dear Mrs. Vietti- Cook,
Dear Rulemakings and Adjudications Staff

The Nuclear Regulatory Commission (NRC) has published for public comment a notice of
receipt of a petition for rulemaking, dated June 23, 2006, which was filed with the Commission
by Sally Shaw.

The petition was docketed by the NRC on November 1, 2006, and has been assigned Docket
No. PRM-51-11. The petitioner requests that the NRC prepare a rulemaking that will require
that the NRC reconcile its generic environmental impact statement (GEIS) for nuclear power
plant operating license renewal applications with the National Academy of Sciences Health
Risks From Exposure to Low Levels of lonizing Radiation:

Biological Effects of lonizing Radiation (BEIR) VIl Phase 2 Report.

Comments are to be submitted by by February 5, 2007.

The partial comments of New England Coalition, a non-profit membershlp organization
incorporated in the State of Vermont follow.

Additional comments by New England Coalition may also follow and if they are received after
this date we request that they also be considered if it is practical to do so.

Summary
The petitioner petitioner asserts that the GEIS relies upon an earlier NAS report, the BEIR V,
with was released in 1990. According to the NAS Web site, the BEIR VIl updates the
information contained in the BEIR V and draws upon new data in both ep|dem|olog|ca| and
experimental research.
The petitioner requests that NRC consider the NAS BEIR VIl report as new and significant
information and recalculate certain conclusions set forth in the GEIS, including early fatalities,
latent fatalities and any injury projections based on this information.
New England Coalition respectfully submits that NRC’s primary duty under its Congressional
mandate and the Atomic Energy Act (as amended) is to protect the public health and safety.
Thus it is incumbent upon NRC to examine any new information that may impeach current
agency assumptions underlying radiation protection policies, guidance, and regulation. Further,
in order to sustain public confidence, the NRC should undertake consideration for rulemaking
in the most transparent, open, and collegial manner possible seeking both the advice of
knowledgeable sister agencies, such as the Environmental Protection Agency and, in
emulation of the National Academies of Science, the public.
The NAS BEIR VIl Report touches upon much newly developed information in rad|olog|cal
impacts at the cellular level, such as the so-call "by-stander effect’ and the intergenerational
propagation of cytoplasmic damage, that suggests more damage at the low end of the linear

file://C\DOCUME~1\Ray\LOCALS~1\Temp\eud159.htm : . 3/17/2007
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scale than previously assumed. If risk levels may therefore be higher at low dose exposures
than presented in the GEIS, it is NRC’s duty to examine the question and relay the agency's
considerations and conclusions to the public.

We urge that the agency complete this rulemaking prior to the issuance of any additional
license renewals.

Respectfully submitted on Behalf of New England Coaiition,

Raymond Shadis
Consultant to the Coalition
Shaﬁib(w@i’ exar.com

;stm;’neni& cn Shaw Rulemaking Petition.doc
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New England Coalition

VI . NH . ME . MA . RI . CT . Ny -
POST OFFICE BOX 545, BRATTLEBORO, VERMONT 05302
on
Nuclear Pollution

February 5, 2007

Annette L. Vietti-Cook

Secretary of the Commission

U.S. Nuclear Regulatory

Commission, Washington, DC 20555~-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.gov.

Comments on

Dear Mrs. Vietti- Cook,
Dear Rulemakings and Adjudications Staff,

The Nuclear Regulatory Commission (NRC) has published for public comment a notice of receipt of
a petition for rulemaking, dated June 23, 2006, which was filed with the Commission by Sally Shaw.
The petition was docketed by the NRC on November 1, 2006, and has been assigned Docket No.
PRM-51-11. The petitioner requests that the NRC prepare a rulemaking that will require that the
NRC reconcile its generic environmental impact statement (GEIS) for nuclear power plant operating
license renewal applications with the National Academy of Sciences Health Risks From Exposure to
Low Levels of lonizing Radiation:

Biological Effects of lonizing Radiation (BEIR) VIl Phase 2 Report.

Comments are to be submitted by by February 5, 2007.

The partial comments of New England Coalition, a non-profit membership organization incorporated
in the State of Vermont follow.

Additional comments by New England Coalition may also follow and if they are received after this
date we request that they also be considered if it is practical to do so.

Summary _
The petitioner petitioner asserts that the GEIS relies upon an earlier NAS report, the BEIR V, with
was released in 1990. According to the NAS Web site, the BEIR Vil updates the information
contained in the BEIR V and draws upon new data in both epidemiological and experimental
research.
The petitioner requests that NRC consider the NAS BEIR Vi report as new and significant
information and recalculate certain conclusions set forth in the GEIS, including early fatalities, latent
fatalities and any injury projections based on this information.
New England Coalition respectfully submits that NRC'’s primary duty under its Congressional
mandate and the Atomic Energy Act (as amended) is to protect the public health and safety. Thus it
is incumbent upon NRC to examine any new information that may impeach current agency
assumptions underlying radiation protection policies, guidance, and regulation. Further, in order to
sustain public confidence, the NRC should undertake consideration for rulemaking in the most
transparent, open, and collegial manner possible seeking both the advice of knowledgeable sister
agencies, such as the Environmental Protection Agency and, in emulation of the National



Academies of Science, the public.
The NAS BEIR VIl Report touches upon much newly developed information in radiological impacts at
the cellular level, such as the so-call "by-stander effect” and the intergenerational propagation of
cytoplasmic damage, that suggests more damage at the low end of the linear scale than previously
assumed. If risk levels may therefore be higher at low dose exposures than presented in the GEIS,
itis NRC'’s duty to examine the question and relay the agency’s considerations and conclusions to
the public.

We urge that the agency complete this rulemaking prior to the issuance of any additional license
renewals.

Respectfully submitted on Behalf of New England Coalition,

Raymond Shadis
Consultant to the Coalition
Shadis@prexar.com
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To: SECY@nrc.aov.

From: Raymond Shadis <shadis@prexar.com>

Subject: Supplement to Comments on [Docket No. PRM-51-11] Sally Shaw; Petition for
Rulemaking

Cc: Sally_Shaw, NECNP

Bcce:

Attached: C:\Documents and Settings\Ray\My Documents\ENVY RELICENSING\RAY

Correspondence\SCIENCE - DEMOCRATIC ACTION 14-4.pdf;

New England Coalition
POST OFFICE BOX 545,
BRATTLEBORO, VERMONT 05302

February 7, 2007

Annette L. Vietti-Cook

Secretary of the Commission

U.S. Nuclear Regulatory

Commission, Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff.
SECY@nrc.gov.

Supplement to Comments on [Docket No. PRM-51-11] Sally Shaw;
Petition for Rulemaking

Dear Mrs. Vietti- Cook,
Dear Rulemakings and Adjudications Staff,

The New England Coalition herein submits additional or
supplemental comments in the above captioned matter.[1]

On February 5, 2007, of New England Coalition, a non-profit
membership organization incorporated in the State of Vermont, filed
what it termed “partial comments” in the above captioned matter and

Printed for Raymond Shadis <shadis@prexar.com> 1



SECY@nrc.gov., 02:16 PM 2/7/2007, Supplement to Comments on [Docket No. PRM-51-11] Sally Sha

requested that any additional comments by New England Coalition
filed after this February 5, 2007 also be cons:dered ifitis practical to
do so.

Specifically, New England Coalition now places before the NRC and
adopts and incorporates as a supplement to its own comments the
attached, “ Healthy from the Start: Building a better Basis for
Environmental Health Standards — Starting with Radiation,” authors -
Arjun Makhijani, Bruce Smith and Michael C. Thorne, Volume 14,
Number 4 of Science for Democratic Action February 2007.

We also wish to incorporate the remainder of Volume 14, Number 4,
as appropriate and relevant and respectfully draw the NRC'’s
attention in particular to the articles, “Health Risks of Tritium: The
Case for Strengthened Standards”(Page 1), “Combined Effects of
Chemicals and Radiation” (Page 5) and “Radiation Protection
Standards in the U.S.: Some Nuts and Bolts (Page 8).

Itis New England Coalition’s evaluation that the submitted
supplemental material articulates more clearly than we are able, the
rationale for a re-examination of radiation standards in NRC
regulation and practice. The submitted supplements include among
many other salient discussions, a comparison of gender specific
radiological risks in FRG-13 and BEIR VII; and a discussion of
environmental, circumstantial, and chemical synergles that affect
radiological risk.

The submitted supplemental information was not available to us or
otherwise notin our possession on the due date for comments,
February 5, 2007 and we are providing it as soon as practicable,
February 7, 2007.

If the NRC finds that it cannot, for press of schedule or any other
reason, consider this late filed supplement, New England Coalition
requests that NRC inform us by letter or e-mail of its reason(s).

Printed for Raymond Shadis <shadis@prexar.com> 2
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Respectfully submitted on Behalf of New England Coalition,

Raymond Shadis
Consultant to the Coalition
New England Coalition
Post Office Box 98
Edgecomb, Maine 04556
Shadis@prexar.com

Attachment - Science for Democratic Action, Vol.14, No.4 (pfd),
also available at www.ieer.org

"7~z duclear Reaulatorv Commission (NRC) published for public comment a notice of receipt of
a pettion for ruiemaking, dated June 23, 2006, which was filed with the Commission by Sally Shaw.
The petition was docketed by the NRC on November 1, 2006, and was assigned Docket No.
PRM-51-11. Petitioner Shaw requested that the NRC prepare a rulemaking that will reauire that the
NRC reconcile its generic environmental impact statement (GEIS) for nuclear power piant operating
license renewal applications with the National Academy of Sciences Health Risks From Exposure to
Low Levels of lonizing Radiation: Biological Effects of lonizing Radiation (BEIR) VIl Phase 2 Report.
Comments were to be submitted by by February 5, 2007.

Printed for Raymond Shadis <shadis@prexar.com> 3
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Healthy from the Start:

- Building a Better Basts for
- Environmental Health Standards—
- Starting with Radiation

- BY ARJUN MAKHIJANI, BRICE SMITH AND MICHAEL C. THORNE!

he last half century has seen great progress in environmental
health protection. As part of this progress there has been a
growing awareness that the focus must be the protection of
those most at risk. The protection of children, in particular, has

* grown significantly in prominence. In the United States for example,

. President Clinton in 1997 issued Executive Order 13045, Protection

- of Children From Environmental Health Risks and Safety Risks. -

" “This Executive Order was endorsed with amendments in 2003 by

. President Bush. ‘

< There has also been a great deal of progress in radiation protec-

* tion. The International Commission on Radiological Protection

~ (ICRP), the US. Environmental Protection Agency (EPA), and the

. Committee to Assess Health Risks from Exposure to Low Levels

- of Jonizing Radiation of the National Research Council of the U.S. Radiation exposures in utero can lead to

" National Academies of Science (known as the BEIR committee) have a heightened risk of cancer and other ill-

. all made significant contributions by developing age-specific and sex- health effects, yet most radiation protection

- specific dose and risk factors. However, regulations have generally not standards still are based on “Reference Man,” -

" kept pace with the overall trend in environmental health protection or. @ hypothetical adult male. '

. with important developments in the scien-

- tific understanding of radiation risks. . . : g e, e

I fact . our knowledge haswrown, © T1ealth Risks of Tritium: ‘
. the gaps in the regulatory framework have . ,
- become more evident. For example, many - The Case for Strengthened Standards

- US. regulations remain focused on esti- _
. mating the dose received by a hypothetical .| BY ARJUN MAKHIJANI, BRICE SMITH AND MICHAEL C. THORNE'

SEE HEALTHY ON PAGE 2, ENDNOTES, PAGE 7 art of the inspiration for IEER’s project to reorient radiation
o standards to the protection of those most at risk came from

AR ) At a simple realization about the simplest radionuclide, tritium.

Help strengthen radiation < Tritium is a form of radicactive hydrogen with two neutrons in
CIEEEUC DI C O - the nucleus. Ordinary hydrogen bas no neutrons while deuterium, a

o Tseepage BT B stable isotope of hydrogen, has one neutron.
¥ - - * Al three hydrogen isotopes behave almost the same chemically.

. Therefore tritium (T) can replace hydrogen to form tritiated water
- (Le. HTO or T,0).? Tritium decays via the emission of a beta parti- -

" cle, and is thereby transformed into a stable isotope of helium (He-3).

. With a relatively short half-life of 12.3 years, tritium is highly radio-

.Radiation i] - active. For example, one gram (approximately the weight of a quarter
Atomic Puzzler: CO, Emissions from " of a teaspoon of salt) of tritium in tritiated water will contaminate
Natural Gas Plants 14‘

SEE TRITIUM ON PAGE 10, ENDNOTES, PAGE 12 -
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- FROM PAGE 1

. “Reference Man,” defined as a 154-pound “Caucasian” male in his
- twenties. Children, when they enter the radiation protection picture

* at all, are still often viewed simply as little adults. A crucial manifes-
. tation of this problem is that the Reference Man model is built into
+ the main computer program, called ResRad, that is used to assess
* future nisks from radicactivity in the environment. In addition, while
. cancer risks may dominate for adults, other risks may be important
- for other age ranges. The problems of early miscarriages, malforma-
" tions, or neurological impacts, for example, are not within the existing
_ regulatory framework. While much scientific work is needed, interim
- strengthening of regulations is justifiable in many areas, based on
~ present-day understanding.
, The risks we are considering are those associated with exposure to
- low-level radiation from environmental contamination. “Low-level”
" exposure is defined as that which does not produce deterministic ef-
- fects, such as skin rash, hair loss, etc. It also encompasses high cumu-
. lative doses received at a relatively slow rate over a period of time.
* The connections between radiation and gene mutation and cancer
* have been extensively studied. In fact, these connections were first
. discussed during the late 1920s and early 1930s. QOver time, radiation
- protection efforts have come to focus on cancer as the health outcome
* of greatest concern.

. The framework of radiation protection

" It is widely accepted (including by the U.S. National Academy of

. Sciences) that the best model of the cancer risk of radiation at low

- doses and low dose rates is the Linear No-Threshold Hypothesis

" (often abbreviated as LN'T hypothesis or LNTH). It states that every
. increment of radiation exposure, no matter how small, produces a

. corresponding and proportional increment of cancer risk. This model
. applies to all solid tumors, which includes most cancers, but not leu-

. kemia. The no-threshold hypothesis is also applied to leukemia, but

. the dose-risk relationship is not linear, in other words not dlrectly

- proportional to exposure.

" Radiation protection has emphasized the development of a uni-

. fied approach, where the impacts of a variety of external and internal
- exposures are squeezed into a single framework. This allows different
" types of radiation exposure to be aggregated. However, this approach
. involves considerable simplifications, and there has been a tendency to
- become fixed within a particular paradigm, i.e., cancer risk. For in-

' smnce,theeﬁ'ectsoftadlauononmenmlmwerenotrecogmzed
_ until the late 1970s, a remarkable lapse given the early observations at
- Hiroshima and Nagasaki of microcephaly, a rare disorder in which the
. The first dose limits in the United States were adopted in the

. early 1930s, but it was during the atom bomb program that radiation

* protection underwent its most important evolution. As a result, the

_ primary focus was on protecting the workers in the nuclear weapons'’

. complex. The first post-war revision of the standards came in 1954

- and the first separate standard for the general public was set in 1959.

* See the chronology of radiation standards on pp. 8-9.

. It was also during the 1950s that the focus on young males was

- officially incorporated into radiation protection. This focus evolved

SEE HEALTHY ON PAGE 3, ENDNOTES, PAGE 7
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* FROM PAGE 2

- over time and, in 1975, the ICRP published their recom-
" mendations for a model known as Reference Man. The

" ICRP was quite explicit in its definition:

Reference man is defined as being between 20-30 years -

of age, weighing 70 kg [154 pounds], is 170 cm [5 feet 7
inches] in height, and lives in a climate with an average
temperature of from 10° to 20°C. He is a Caucasian and

is a Western European or North American in habitat

and custom.?

i Newer definitions of reference individuals have been
. published, including by the ICRP, which has set forth
- its revision in ICRP 89:

Moving from the past emphasis on ‘Reference Man’,
the new report presents a series of reference values for
both male and female subjects of six different ages:
newborn, 1 year, 5 years, 10 years, 15 years, and adult.
In selecting reference values, the Commission has used
data on Western Europeans and North Americans
because these populations have been well studied with
respect to an{a]tomy, body composition, and physiology.
When appropriate, comparisons are made between the
chosen reference values and data from several Asian
populations.’®

But the ICRP’s 1975 Reference Man approach re-

. efforts, since it is the basis of the guidance report on

. which most of the EPA's regulations are based, Federal
- Guidance Report 11, published in 1988.

~ As the nisk of developing cancer from exposure to

. radiation was found to be greater than originally

- thought, the regulations were tightened over time. By

" 1990 the dose limit for the public had been lowered

. to 100 millirem per year, a factor of five lower than its

- 1959. By this time, stricter standards also had been in-
" troduced by the EPA to control exposures from single

. nuclear facilities by all pathways and from a single path-
- way, such as drinking water or air. In 1991, the ICRP

" recommended that the worker limit be reduced to 2 rem

. per year. While this recommendation has been ignored
- in the United States, it has been adopted in Germany

- and in a somewhat modified form throughout the

_ Furopean Union.

. In brief, much has been learned and the regula-

* tions have been improved over the years. However,

" neither the regulations nor the research has yet been

. fully oriented to protecting the most vulnerable. This is
- changing so far as research is concerned. For example,

* the UK. Environment Agency is undertaking research
. on phosphorus-32 and phosphorus-33 because these

- radionuclides have substantially higher impacts on the
" embryo/fetus than on other age groups. There are also
. other signs that the focus of radiation protection is

. beginning to shift.

SCIENCE FOR DEMOCRATIC ACTION

© Women

. In 1990, the fifth BEIR report (BEIR V) affirmed the

- Linear No-Threshold Hypothesis for solid cancers, and
" estimated that the risk of radiation exposure was consid-
. erably higher than estimated in prior official studies. At

- that time, the fatal cancer risk to women was thought to
" be about 5 percent greater than to men for the same level
. of exposure. Since 1990, much has changed. In 1999, '
. the EPA published Federal Guidance Report 13 (FGR

- 13), in which they concluded that the cancer mortality

. risk due to radiation exposure was 48 percent higher for
. women than for men. The higher risk to women was af-
- firmed in 2006 by the seventh BEIR report (BEIR VII)
" which found that the risk for females exceeded that of

. males by 37.5 percent.

The more biologically relevant estimate of risk, how-

" ever, is not cancer mortality, but cancer incidence, since

. fatality rates depend on the evolution of medical capa- -
- bilities. Considering cancer incidence makes the differ-

" ences between men and women even more pronounced.

. In FGR 13, the EPA estimated that women would be 58
- percent more likely to develop cancer than men for the -

" same level of exposure. The BEIR VII Committee esti-

. mated the figure at 52 percent. See Figure 1 and Table 2
- onpp. 8-9.

The risks of developing certain organ-specific cancers :

: ~ reveal even greater differences. The organs most respon-
mains the one in primary use in US. radiation protection ' gpy, g0 the heightened risk of women in FGR 13 were

- the breast, colon, lung and ovary. In BEIR VII, the most

" important organs are breast, lung, thyroid and ovary,

. while the colon was estimated to be less radiosensitive

- for women than for men. See Table 3 on page 9.

Of particular note, given the importance of breast

. cancer, the BEIR VII report cited evidence that suggests
- radiation may interact synergistically with other risk

~ factors for breast cancer. This raises the possibility that

. endocrine disrupting chemicals like PCBs and dioxins

- might act to increase the risks associated with radiation

" beyond that which would be caused by either separately.

Despite these well-documented differences, the

- EPA continues to average the risk to men and women
* in setting regulations. Although the use of the average
_ captures the risk to a large population, it does not

. make sense at the level of the individual. In effect,

- there is an implicit discrimination against women in

" the EPA’s approach.

If current dose limits were updated to protect women

- using the EPA’s estimates of mortality risk, the dose hm-
" its would be reduced by about 18 percent. If the stan-

. dards were updated to reflect the most recent estimates
- of cancer incidence published by BEIR VII, dose limits
‘ woxﬂdbemdumdbyaboutafactotoftwocomparedto
. the present.

For workers, the protection of women within the

* present framework but with updated risk factors would

SEE HEALTHY ON PAGE 4, ENDNOTES, PAGE 7 -
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. reduce the dose limit from 5 rem per year to between 3

- and 4 rem per year. If the same logic is applied to the

" 2 rem per year standard in use in Europe, the standard

. should be tightened to about 1.5 rem per year. Sucha

- reduction would require changes, but it would not be

" expected to pose undue obstacles.

. Additional questions regarding women's health arise

- in the context of medical radiation. For example, the

" use of mammography involves deliberate exposure to

_ radiation and therefore increases the risk of cancer.

- However, at the same time, it potentially increases the

- chances of successful treatment if a cancer exists. The
. risks and benefits of mammography are beyond the

- scope of this article (and the report on which it is based).

- However, we do note that health professionals have an

" important obligation to explain the risks and expected

. benefits of the procedure, to receive the informed con-

- sent of the patient, and to keep exposures as low as rea-
" sonably achievable. '

. Children :
" Itis not a new realization that children are often the
. most vulnerable population when it comes to envi-
- ronmental threats. In fact, a major turning point in
" the history of pediatric environmental health was the
. formation of the Committee on Radiation Hazards
- and Epidemiology of Malformations by the American
- Academy of Pediatrics in 1957 as a result of a growing
. awareness that the impacts of nuclear weapons testing
. were disproportionately affecting children due to iodine-
" 131 in fallout. Despite this history, it was not until the
 Chernobyl disaster in 1986 that there was a widespread
. recognition of the need to accurately determine radia-
- tion doses to children. Efforts undertaken in the wake of
" the accident led to the development of age-specific dose
. conversion factors for ingestion and inhalation.
The consideration of the risks to children is compli-
* cated by multiple factors. Except for unique pathways
. such as the consumption of milk or the intentional in-
- gestion of soil, children often have lower intakes than
" adults (e.g., amount of air, food and water taken in every
* day). On the other hand, children can receive a higher
- dose than adults from the same level of ingestion. Also,
- the nisk per unit of dose for children is higher than for
_ adults. For example, the BEIR VII panel estimated that
. the risk of developing cancer from exposure as a young
- child (0 to 5 years) is 2.6 times greater for a boy than the
" risk for a 25 year old adult male and 3.0 times greater
. for a girl than the risk for an adult female. In addition,
- the difference between the risks to males and females is
" significantly more pronounced in early childhood. This
. Is illustrated in Figure 2 and Table 4 on pp. 8-9.
- While in some cases these factors combine to make
* the adult’s risk the highest, in other cases the risk to

SCIENCE FOR DEMOCRATIC ACTION

" children is highest. To illustrate this, we consider two

. specific examples. Even after taking lower total level

. of intake by children into account, we find that the cu-

- mulative thyroid cancer risk accumulated over the first

~ five years of exposure by females from drinking milk

. contaminated with iodine-131 exceeds that accumulated
* over their entire adult lifetimes, assuming that the food

" and water consumed has the same level of environmen-
. tal contamination at all ages. As a second example, we

- found that the breast cancer risk accumulated by female
" children over the first five years of exposure from drink-
. ing water contaminated with strontium-90 is greater

- than that accumulated over their entire adult lifetimes,

* for the same concentration of strontium-90 in the water.

. The embryolifetus

" It has been known since the late 1950s that radiation

.. exposures in utero can lead to a heightened risk of leu-

- kemia and other cancers. In addition, a variety of other
* ill-health effects can result from exposure to radiation in

. utero. As such, any effort to reorient radiation standards

. to the protection of the most vulnerable must include a

- discussion of the embryo/fetus.

We are, of course, aware of the sensitivities of this

. topic. The status and even the definition of the embryo/
- fetus in society has been a topic of serious contention.

" We do not seek here to enter that debate. Unlike the is-

. sues of abortion and contraception, which relate to

- the rights of women versus the assertion of authority

" by the State or organized religion when the woman does
_ not want to be pregnant, the issues that concern this

- work are centered on society’s environmental responsi-

- bilities when a woman decides that she wants to become

" or stay pregnant.

The risks to the embryo/fetus are much less under-

- stood for the early period of embryonic development (0

" to 14 weeks). It appears likely that the main risk in the

. first two weeks is a failed pregnancy. It would be very

- difficult to detect any early failed pregnancies caused by

* radiation due to the very high rate of natural, or presum-
. ably natural, early failed pregnancies. Research defini-

- tively indicates that above certain levels of radiation, an

" early failed pregnancy is the result. Whether there is a

. threshold or whether some women may be more suscep-

- tible than others is not possible at present to say.

Malformations are also a special risk in early preg-

. nancy, when organs are being formed. Once formed, the

- growth of organs entails a high rate of cell proliferation,

- giving little time for repair mechanisms to function.

. This makes particular organs or systems of the embryo/
. fetus sensitive to damage during later development. This .
- can be a particular concern for systems that develop over

" along period of time — and this vulnerability can con-

. tinue into childhood. For example, the central nervous

- system is known to be more susceptible to damage from

" radiation exposure in utero and in early childhood, since

SEE HEALTHY ON PAGE 5. ENDNOTES, PAGE 7
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. its development continues after birth. Multigenerational
- risks are also involved for females because their ova are
" formed while they are in utero. In addition, it has been

. demonstrated in animals that prenatal irradiation can

- interact synergistically with chemical carcinogens. This
" may be a particular concern for human health given the
_ large number of chemicals that are known to cross the

- placental barrier.

’ To date, children and the embryo/fetus have been

. given specific regulatory consideration only in relation

COMBINED EFFECTS OF CHEMICALS AND RADIATION

onizing radiation can cause breaks in DNA, sorme of which
may remain unrepaired or may be misrepaired by the
body. The consequences of such failures of repair indude
cell death and mutation. Chemical toxins can also dam-
age DNA. Chemical toxins generally affect particular chemical
compounds and particular biochemical pathways in the body in
addition to damaging DNA, chemicals can have other impacts,
such as suppression of ability of the immune system to detect
and remove malignant cells. Therefore, despite the highly spe-
dific nature of the damage caused by individual chemicals, the
wide range of toxins to which humans are exposed makes the
range of adverse effects from chemicals more diverse than is
observed with radiation.
In most aases, the primary risk from radiation exposure

non-cancer effects.) The development of cancer is generally a
muiti-stage process in which more than one mutation is nec-
essary for the disease to manifest itself. Complicating this pic-
ture is the fact that even a single dinically characterized type

normmal cell to a cancerous cell.

Because of the multi-stage nature of the disease, exposure
to multiple toxins that affect different stages in the process
can thus cause damage in excess of that expected from simply
adding the individual impacts of each toxin in isolation. This
more-than-additive effect of exposures to multiple toxins s
referred to as a synergism or synergistic effect. For instance,
the suppression of immune-surveiflance by a chemical after
exposure to radiation could cause such an effect. Conversely,
if two chemicals affect unrelated biochemical pathways, then
exposure to one may have no affect on the lkelihood or se-
verity of adverse cutcomes induced by the other.

The non-specific nature of the damage that radiation
causes, and the generally long period between exposure and

primarily has a role in the early stages of cancer development.
Chemicals that also cause non-specific damage to DNA
might be expected to act similarly Therefore, exposures to
radiation and such chemicals could reasonably be treated as
additive. However, most chemicals will induce a particular type

is cancer. (See tritium article on page | for a discussion of -

of cancer may arise by multiple alternative pathways from a .

to medical and occupational exposures. Over time, U.S.
regulations were enacted that set the dose limit for the
embryo/fetus over the course of the pregnancy to the
same value as the annual dose limit for a member of the

" public, which was set at 500 millirem in 1959. This limit

comes into effect only when a woman voluntarily de-

- clares her pregnancy in a notice to her employer. If the

500 millirem limit has already been exceeded at the time

. of the woman's declaration, the exposure of the fetus
- over the rest of the pregnancy is limited to 50 millirem.

The voluntary nature of this declaration means that

_ there would be no point in declaring a pregnancy that

expression of an assodated cancer, suggest that radiation -

SEE HEALTHY ON PAGE 6, ENDNOTES, PAGE 7~

of damage or will have effects other than damage to DNA.
In these drcumstances, a synergistic effect between ionizing
radiation and chemical toxins is readily envisaged and may be
the nom. '

One eample where the synergistic effect between
expaosure to radiation and chemical toxins is discernable from
human epidemiological data is the interaction between radon
and smoking Studies of uranium miners indicate that the
carcinogenic impact of radon may be increased by roughly
three-fold when it is combined with exposure to tobacco
smoke.The potential scale of such a synergistic interaction, if it
also applies between indoor radon and smoking indicates that
synergisms can be a major public health issue. :

Ancther case where synergisms may arise is from exposure
in the womb to radiation and endocarine disruptors like dieth-
ylstilbestrol (DES) or dioxins. In such cases, there is the poten-
tial for a synergistic interaction between the radiation, which
an cause mutations, and the endocrine disruptors, which alter
the emvironment in which those cells develop and can also
predispose toward cancer development A heightened risk of
breast cancer may be of particular concem in such cases.

A further example arises from the fact that a' wide range
of metal salts are known to interfere with the repair of DNA
damage induced by x-rays or ultraviolet light As