
The Ocean Sanctuaries Act (Holtec) 

Shannon Bays 
Mon 8/28/2023 8:07 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

The Ocean Sanctuaries Act prohibits the 'dumping or discharge of commercial, 
municipal, domestic or industrial wastes' into ocean sanctuaries. The process water 
that Holtec proposes to discharge qualifies as industrial wastewater, and therefore, 
the proposed discharge is prohibited. 

Please deny permit. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cathy Coniaris 

Massachusetts Department of Environmental Protection 

100 Cambridge Street 

Boston, MA 02114 

massdep.npdes@mass.gov 

Re: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts Department of Environmental 

Protection (MassDEP} to deny Holtec's application for a modified Surface Water Discharge Permit that 

would allow it to discharge radioactive and chemically contaminated wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by the Massachusetts 

Ocean Sanctuaries Act is entirely correct. That act prohibits the "dumping or discharge or commercial, 

municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and 

Duxbury Bays are all protected ocean sanctuaries under the act. The proposed discharge is therefore 

illegal. 

Holtec's proposed discharge is illegal. The Department's final determination should deny its application. 

Thank you, 

Brian T. Burba 



Pilgrim Nuclear Power Station 

Jeff Schwartz 
Mon 8/28/2023 9:38 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Good Morning: 

Thank you for denying Holtec a permit to dump radioactive waste into Cape Cod Bay. Please hold 
firm against any attempts by Holtec to dump nuclear waste into our bay. 

Thank you, 

Jeff Schwartz 

"So let us pick up the stones over which we stumble, friends, and build altars" - Padraig 0 

Tuama 



Pilgrim Nuclear Power Station 

Mon 8/28/2023 9:54 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Massachusetts Department of Environmental Protection. 
1 Winter St Boston, MA 02108 

Anatol Zukerman 

Memorandum 

RE : Discharge of radioactive water from Pilgrim Nuclear Station 

August 28, 2023 

Dear Department of Environmental Protection, 

Thank you for tentatively rejecting the application of Holtec Corporation to 
discharge radioactive water into Plymouth Bay. And thank you for listening the people of 
Massachusetts and beyond. 

I will not repeat the long list of harmful chemicals that Holtec wants to dump in 
Plymouth Bay. Many engineers and scientists is studied and researched it many times 
during many years. Holtec is notorious for polluting this nation's water and soil for the 
sake of profit. It is time to stop it. 

I am a member of South Shore Citizens Climate Lobby, a national and international 
organization that lobbies elected officials to save natural environment. We work hard to 
reduce carbon emissions in this country and the world. We promote clean sources of 
energy, fight deforestation, wasteful use of land and the growing flood and fire hazards. 

But if our air, water and soil are poisoned, we toil in vain. No matter how many 
solar panels we put on our roofs, if our air, water and soil are poisoned, we toil in vain. 
Holtec Corporation makes millions by decommissioning nuclear stations around this 
country, but always looks for cheating coastal communities of their health, wealth and 
safety. 

I was happy to learn of your tentative rejection of the Holtec application and hope 
that you will make it final. 

Anatol Zukerman 



Cathy Coniaris 
Massachusetts Department of Environmental Protection 100 Cambridge Street 
Boston, MA 02114 
massdep.npdes@mass.gov 

Re: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

As a lifelong resident and boater of Duxbury and Plymouth Bays, I am writing to 
support the tentative determination by the Massachusetts Department of 
Environmental Protection (MassDEP) to deny Holtec's application for a modified 
Surface Water Discharge Permit that would allow it to discharge radioactive and 
chemically contaminated wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by 
the Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits 
the "dumping or discharge or commercial, municipal, domestic or industrial 
waste" into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury 
Bays are all protected ocean sanctuaries under the act. The proposed discharge 
is therefore illegal. 

Holtec's proposed discharge is illegal. The Department's final determination 
should deny its application. 

Thank you 

Glen Cousins 



Pilgrim Nuclear Power Station 

Irene Paine 
Mon 8/28/2023 10:25 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Hello member of the DEP, and thank you for your service. 
As we all know, it is we rate payers who have lived here for decades that paid into 
the decommissioning fund. There is plenty of money in that fund for Holtec to do the 
right thing, the hard thing, and remove those radioactive waters from the shores of 
Cape Cod Bay in a responsible manner. 

They don't want to because it will eat into the profit they want to make. They want to 
spend as little money as possible doing the right thing, and keep the rest for 
themselves. This should not even be a profit undertaking, but it is. If they do not do it 
right, the taxpayers will be paying for a long time to address the damages. 

Cape Cod Bay is already under extreme pressure with lack of oxygen, higher than 
normal temps, tons of fishing gear, and runoff from our roads. Please let's keep any 
further injections of tritium, etc, out of the bay. We have had enough, the whales 
have had enough, the shellfishermen have had enough, the fish have had enough. 
Please just continue to do the right thing. 

Irene Paine, 13th generation Cape Codder 



Pilgrim Nuclear Power Station 

Linda Creed 
Mon 8/28/2023 10:59 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
To the Massachusetts Department of Environmental Protection: 

Please DENY Holtec's request for a modified Surface Water Discharge Permit which would allow Holtec 
to illegally dump over a million gallons of Pilgrim's radiological and chemical industrial wastewater into 
Cape Cod Bay. 

Cape Cod Bay is a precious natural resource that should be protected for current and future generations 
of aquatic life in the bay, as well as for current and future generations of humans who enjoy the beauty 
and environment of the bay. 

I strongly oppose Holtec's request and applaud the MassDEP for their stand to uphold state laws that 
protect our Ocean Sanctuaries. 

Best regards, 
Linda Creed 
Plymouth resident 



Support for Holtec permit denial 

Biz Turnell 
Mon 8/28/2023 11:33 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Dear Commissioner Heiple, 

As a resident of Cape Cod, I strongly agree with the Massachusetts Department of 
Environmental Protection's draft determination to deny Holtec lnternational's permit 
application to discharge wastewater from Pilgrim Nuclear Power Station into Cape 
Cod Bay. DE P's permit denial correctly interprets the Ocean Sanctuaries Act, which 
explicitly states that discharges such as the one pursued by Holtec are prohibited 
under state law. 

I urge DEP to move forward in finalizing its draft decision based on state law 
requirements and issue a permit denial to Holtec that prevents Pilgrim's wastewater 
from being released into the Cape Cod Bay Ocean Sanctuary. 

Thank you, 
Biz Turnell 



Please do not allow Holtec to ruin Plymouth Bay! 

Pamela Russell 
Mon 8/28/2023 11:44 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

How dare this bill even be considered! How would it ever be okay to destroy our natural resources? 
Destroy the earth? This option is not an option! 

Sent from my iPhone 



Radioactive water 

Harry Shamir 
Mon 8/28/2023 11:53 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Regarding decomissioned atomic power plant in Plymouth, MA: 

Water contaminated by Tritium should be stored for 24 years at least before release. 

H Shamir 



Pilgrim Nuclear Power Station 

KRISTI HAINES 
Mon 8/28/2023 11:55 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 

massdeP-.nP-des@mass.gov 

Subject: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support DEP's tentative decision to deny Holtec's application for a 
modified Surface Water Discharge Permit that would allow it to discharge radioactive and 
chemically contaminated wastewater into Cape Cod Bay. 

DEP's tentative determination that requested discharge is prohibited by the Massachusetts 
Ocean Sanctuaries Act is entirely correct. That act prohibits the "dumping or discharge or 
commercial , municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape Cod, 
Plymouth, Kingston, and Duxbury Bays are all protected ocean sanctuaries. 

DEP should also deny Holtec's requested permit for at least two other reasons. 

The first is that the Massachusetts Endangered Species Act prohibits altering the habitat of any 
endangered or threatened species, including the right whale, roseate tern, least tern, and 
loggerhead turtle that live in and along the shores of Cape Cod Bay. Massachusetts state 
regulations are explicit: the discharge of waste, wastewater, toxic or hazardous materials shall 
always be considered alterations of habitat. 

The second is the antidegradation provisions of DEP's own regulations. 

One prohibits Holtec's discharge unless the discharge would be insignificant and Holtec 
demonstrates "that the discharge is necessary to accommodate important economic or social 
development in the [Cape Cod Bay) area." The discharge of 1.1 million gallons of radioactive 
and chemically contaminated water that, harms the economy, ecology, recreational/ascetic 
interests is not "insignificant." Holtec's planned discharge is not necessary - for any reason. 
Holtec has other options. Increasing Holtec's profit is not an important economic or social 
development. 

The other regulation requires DEP to determine that the discharge is "for the express purpose 
and intent of maintaining or enhancing" Cape Cod Bay; something Holtec's planned discharge 
plainly will not do. 



PLEASE do not allow Holtec to poison our waters and endanger our wildlife. 

DEP's final determination should deny Holtec's application for all of these reasons. 

Sincerely, 

Kristi Haines Young 



Cathy Coniaris 
Massachusetts Department of Environmental Protection 
l 00 Cambridge Street 
Boston, MA 02114 
massdep.npdes@mass.gov 

Re: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts Department of 
Environmental Protection (MassDEP) to deny Holtec's appl ication for a modified Surface Water 
Discharge Permit that would allow it to discharge radioactive and chemically contaminated 
wastewater into Cape Cod Boy. 

MassDEP's tentative determination that the requested discharge is prohibited by the 
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the "dumping or 
discharge or commercial, municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape 
<;:od, Plymouth, Kingston, and Duxbury Bays are all protected ocean sanctuaries under the act. 
The proposed discharge is therefore illegal. 

Holtec's proposed discharge is illegal. The Department's final determination should deny its 
application. 

Thank you, 



Stop the dumping of industrial waste into Cape Cod Bay 

AJ Mur 
Mon 8/28/2023 12:07 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

To whom it may concern, 

Please uphold the DEP's draft determination that Holtec's proposed discharge is 
illegal. 
The discharged water would contain radioactive material affecting marine life and 
beyond. 

Please help preserve one of Massachusetts most beautiful assets, Cape Cod. 

Thank you, 

Amy Murrett 



Pilgrim Nuclear Power Station 

Lena Finch 
Mon 8/28/2023 12:12 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by t he Massachusetts Department of 
Environmental Protection (MassDEP) to deny Holtec's application for a modified Surface Water 
Discharge Permit that would allow Holtec to discharge rad ioactive and chemically contaminated 
industrial wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the req uested discharge is prohibited by the 
Massachusetts Ocean Sanctuaries Act is ent irely correct. That act prohibits the "dumping or discharge 
or commercial, municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape Cod, Plymouth, 
Kingston, and Duxbury Bays are all protected ocean sanctuaries under the act. 

The MassDEP final determination must be to deny Holtec's application. Thank you for enforcing 
the law to protect our ocean sanctuaries. 

Sincerely, 

Lena Finch 



Pilgrim Nuclear Power Station 

Lori K 
Mon 8/28/2023 12:42 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 
massdeR.,.D.Rdes@mass.gov 

Subject : Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts Department of 
Environmental Protection (MassDEP) to deny Holtec's application for a modified Surface Water 
Discharge Permit that would allow Holtec to discharge radioactive and chemically contaminated 

industrial wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by the 
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the "dumping or discharge 
or commercial, municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape Cod, Plymouth, 
Kingston, and Duxbury Bays are all protected ocean sanctuaries under the act. 

The MassDEP final determination must be to deny Holtec's application. Thank you for enforcing 
the law to protect our ocean sanctuaries. 

Sincerely, 

Lori Keras 



Pilgrim Nuclear Power Station - DEP's Tentative Determination to Deny Holtec's 
Application for a Modified Permit 

Mon 8/28/2023 12:51 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Ms. Cathy Coniaris 
Massachusetts Department of Environmental Protection 100 Cambridge Street Boston, MA 02114 
massdeQJJpges@mass.gov Re: Pilgrim Nuclear Power Station - DEP's Tentative Determination to Deny 
Holtec's Application for a Modified Permit Dear Ms. Coniaris: I am writing to support the tentative decision 
by the Massachusetts Dept of Environmental Protection (MassDEP) to DENY Holtec's application for a 
modified Surface Water Discharge Permit that would allow it to discharge radioactive and chemically 
contaminated wastewater into Cape Cod Bay. MassDEP's tentative determination that requested 
discharge is prohibited by the Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits 
the "dumping or discharge or commercial, municipal, domestic or industrial waste" into an Ocean 
Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all protected ocean sanctuaries." The 
proposed discharge is therefore illegal ! Because the proposed discharge is illegal, the Department's final 
determination should deny_ Holtec's application. 

Holtec's action is irresponsible and detrimental to human, animal, plant life and to fisheries for this and 
future generations. 
Thank you, 

Elaine Chang 



From: David Bunker 
Sent: Sunday, August 27, 2023 6:35 PM 
To: ESF Hotline (DEP) <esf.hotline@mass.gov> 
Subject: Apparent release of contaminated water - Plymouth Nuclear Power Plant 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts 
mailsystem. Do not click on links or open attachments unless you recognize the sender and know 
thecontent is safe. 

August 27, 2023 

Dear Ms. Bonnie Heiple, Commissioner 

I am writing to support the tentative decision by the Massachusetts Department of Environmental 
Protection (MassDEP) to deny Holtec's (Plymouth Nuclear Power Plant) application for a modified 
Surface Water Discharge Permit that would allow it to discharge radioactive and chemically 
contaminated wastewater into Cape Cod Bay. MassDEP's tentative determination that requested 
discharge is prohibited by the Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits 
the "dumping or discharge of commercial, municipal, domestic or industrial waste" into an Ocean 
Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all protected ocean sanctuaries." The 
proposed discharge is therefore illegal. Because the proposed discharge is illegal, the Department's final 
determination should deny Holtec's application. 

I further request that MassDEP investigate Holtec's apparent 'forced evaporation' of radioactive and 
chemically contaminated wastewater into our environment. 

Thank you, 

David T. Bunker, Esquire 

Sent from Mail for Windows 



Pilgrim Nuclear Power Station 

DEBORAH FIORENZA 
Mon 8/28/2023 1:30 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Re: Pilgrim Nuclear Power Station - DEP's Tentative Determination to Deny Holtec's Application for a Modified 
Permit. 

Dear Ms. Coniaris, 

I am writing to support DEP's tentative decision to deny Holtec's application for a modified Surface Water Discharge 
Permit that would allow it to discharge radioactive and chemically contaminated wastewater into Cape Cod Bay. 

DEP's tentative determination that requested discharge is prohibited by the Massachusetts Ocean Sanctuaries Act is 
entirely correct. That act prohibits the "dumping or discharge or commercial, municipal, domestic or industrial 
waste" into an Ocean Sanctuary .. Cape Cod, Plymouth, Kingston and Duxbury bays are all protected ocean 
sanctuaries. 

DEP should also deny Holtec's requested permit for at least two other reasons. 

The first is that the Massachusetts Endangered Species Act prohibits altering the habitat of any endangered or 
threatened species, including the right whale, roseate tern, least tern, and loggerhead turtle that live in and along the 
shores of Cape Cod Bay. Massachusetts state regulations are explicit : the discharge of waste, wastewater, toxic or 
hazardous materials shall be considered alterations of habitat. 

The second is the antidegradation provision of DEP"s own regulation. 

One prohibits Holtec's discharge unless the discharge would be insignificant and Holtec demonstrates "that the 
discharge is necessary to accommodate important economic or social development in the (Cape Cod Bay) area." 
The discharge of 1.1 million gallons of radioactive and chemically contaminated water that, harms the economy, 
ecology, recreational/ascetic interests is not "insignificant." Holtec's planned discharge is not necessary -- for any 
reason. Holtec has other options. Increasing Holtec's profit is not an important economic or social development. 

The other regulation requires DEP to determine that the discharge is "for the express purpose and intent of 
maintaining or enhancing " Cape Cod Bay; something Holtec;s planned discharge plainly will not do. 

DEP's final determination should deny Holtec;s application for all of these reasons. 

Sincerly, 

Mr. and Mrs. James Tyler 



Pilgrim Nuclear Power Station-DEP's Tentative Determination to Deny Holtecs 
Application for a modified Permit 

William Lannon  
Mon 8/28/2023 1:35 PM 

To:MassDEP NPDES (DEP} <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Dear Ms. Cathy Coniaris, 
Being a former resident of Duxbury, and having friends in the oyster industry. I support the tentative 
decision to DENY, Holtec's application to modified Surface Water Discharge Permit that would al low 
the discharge of radioactive and chemically contaminated waste water into Cape Cod Bay. 

This would be in violation of the Massachusetts Ocean Sanctuaries Act, that protects the Cape Cod, 
Plymouth, Duxbury, and Kingston bays. With all that is going on with major climate change, illegally 
discharging contaminated waste water makes no sense at all! 

Thank you, 

Bill Lannon 
Former Duxbury resident 

Sent from my iPad 



Pilgrim Nuclear Power Station 

Nils Shapiro  
Mon 8/28/2023 2:QQ PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Ms. Cathy Coniaris: My neighbors, family and I are outraged at the request by Holtec to discharge 
toxic nuclear waste into Cape Cod Bay and respectfully request that such request be vehemently 
denied, now and forever, both for the sake of the population of humans who reside in this area and 
for the innocent wildlife who would suffer from such an intolerable action! 
Nils and Linda Shapiro 

 
 



I endorse the DEP prohibition of the discharge of water from Pilgrim Nuclear Plant into 
Cape Cod Bay or other waters 

HELENI THAYRE  
Mon 8/28/2023 2:05 PM 

To:MassDEP NPDES (DEP} <MassDEP.NPDES@mass.gov> 
Cc:HELENI THAYRE  

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Cape Cod is precious to many Mass residents and a compelling tourist destination for visitors from 
many other states, as well 
as other countries. Please protect this incredibly special place. Do NOT allow the release of 
contaminated water into Cape Cod Bay!! 

The economy of Cape Cod has thrived for well over a century thanks to this tourism (the rest of the 
year it is a quieter place.) 
I know because my mother bought a beach cottage on Cape Cod from her grandfather around the 
year that I was born and I went 
there for a part of almost every summer throughout my life. I've seen photos of me on the deck as a 
baby and I will be eighty in just 
a few months. I've seen photos of my mother and her brother there in their teens before she bought 
it, also. The cottage is tiny, having 
survived, diminished in size by the Hurricane of 1938, but the land and water around it are 
breathtakingly beautiful and the protected 
marshland behind it is full of crabs and clams and other edible wildlife. I never tired of walking down 
the beach to where it turned a corner 
to curve back into marshland. We must be very careful not to harm this irreplaceable, magical place 
and not to impair the use of it by 
families, homeowners, and tourists alike, and for commercial fishing. That would be a sad and highly 
unacceptable risk to to take with 
this unique and beautiful area of our state and our country. 

Up until 2013, when we needed to sell it after our mother died to settle her estate, our family went to 
her beach cottage for 
a part of every summer. I loved it so. I miss it greatly. It is painful not to be able to go there any 
longer. 

I am forever grateful for the many years I was able to enjoy it as a toddler, child, young adult and more 
briefly in the years thereafter. And 
for our great aunt who ran a bed and breakfast in town, for the whaling captain we were descended 
from who was my great aunt's father, 
for the cousins we visited in the summer who lived nearby, and for my great-grandfather who sold the 
cottage to my mother. Above all 
I am grateful to my mother for having the vision as a twenty-five year old to buy it from him for her 
brand new family and who maintained 
and cared for it until we were old enough to help her with it. 

Now it is your turn. You must protect all the Cape Cod seashores and their continuous marshlands as 
your very title indicates you will. 

We are counting on you. We depend upon you. Please do not waver. 



Thank you for doing this. 

Heleni Thayre 
Brookline, MA.  



Re: Pilgrim Nuclear Power Station 

 
Mon 8/28/2023 2:29 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston/ MA 02114 
massdep.npdes@mass.gov 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts Department of 
Environmental Protection (MassDEP) to deny Holtec/s application for a modified Surface 
Water Discharge Permit that would allow it to discharge radioactive and chemically 
contaminated wastewater into Cape Cod Bay. 

MassDEP/s tentative determination that the requested discharge is prohibited by the 
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the ''dumping or 
discharge or commercial/ municipal/ domestic or industrial waste/I into an Ocean Sanctuary. 
Cape Cod/ Plymouth/ Kingston and Duxbury Bays are all protected ocean sanctuaries under 
the act. The proposed discharge is therefore illegal. 

Holtec/s proposed discharge is illegal. The Department/s final determination should deny its 
application. 

Thank you/ 

Jane Speranzini 

 

 

 



Dumping from Pilgrim 

RICHARD LEACH  
Mon 8/28/2023 2:47 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Please do not allow dumping of water from Pilgrim plant into the bay. 

Thank you. 

Richard Leach, Scituate, MA 



Support to deny Holtec lnternational's permit application 

Stephen Mealy  
Mon 8/28/2023 3:41 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Dear Commissioner Heiple, 

I strongly agree with DEP's draft determination to deny Holtec lnternational's permit application to discharge 
wastewater from Pilgrim Nuclear Power Station into Cape Cod Bay. 

DE P's permit denial correctly interprets the Ocean Sanctuaries Act, which explicitly states that discharges such as 
the one pursued by Holtec are prohibited under state law. 

I urge DEP to move forward in finalizing its draft decision based on state law requirements and issue a permit 
denial to Holtec that prevents Pilgrim's wastewater from being released into the Cape Cod Bay Ocean Sanctuary. 
Thank you, 

Sincerely, 

Stephen F. Mealy 
Sagamor Beach, Bourne MA 



Denial of permit to discharge water from Pilgrim Nuclear Power Plant into Cape Cod 
Bay 

johnsullivan  
Mon 8/28/2023 4:27 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
I am writing in favor of denying any permit that would allow the Pilgrim Nuclear Power Plant to discharge any 
nuclear contaminated water, including tritiated water from the containment pools, into Cape Cod Bay. 

I also ask that the State of Massachusetts thoroughly investigate recent whistleblower accusations that Holtec has 
imported evaporators to decrease the volume of contaminated water by evaporating it and releasing it through 
the usual evaporation system. This would effectively bypass direct release into the Bay, but increase the danger to 
those around the plant and would ultimately contaminate the Bay also. 

This is a cynical move by a company that has knowingly associated with other corporations with a history of 
corruption and if allowed to happen will be used by the company in every other location that they are facing 
opposition to their plans to simply dump radiation into the community. 

Respectfu I ly, 
John Sullivan 
Indian Point Safe Energy Coalition 
Peekskill, New York 

Sent from Mail for Windows 



discharge of waste into Cape Cod Bay 

Virginia Hayssen  
Mon 8/28/2023 4:15 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

I fully support the state Department of Environmental Protection (DEP) draft decision to deny 
Holtec-Pilgrim's permit application to discharge radioactive and chemically contaminated 
water into Cape Cod Bay. This tentative denial is correctly based on the DEP legal 
determination that discharge by industrial sites such as Pilgrim is definitely prohibited by the 
state Ocean Sanctuaries Act. Holtec must comply with state laws. I urge you to fully deny the 
permit to uphold state regulations so our Ocean Sanctuaries in Plymouth, Duxbury, Kingston, 
and Cape Cod Bay remain protected. 

Thank you, 

Virginia Hayssen 

********************************************** 
Dr. Virginia Hayssen, PhD 
Mary Maples Dunn Professor, Biological Sciences 

 
 

Confidence is a habit, not a trait. 
Pronouns: she/they series 



Pilgrim Nuclear Power Station - DEP's Tentative Determination to Deny Holtec's 
Application for a Modified Permit 

Patricia Arrington  
Mon 8/28/2023 4:45 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 

Dear Ms. Coniaris: 

I fully support the state Department of Environmental Protection (DEP) draft decision to deny 
Holtec- Pilgrim's permit application to discharge radioactive and chemically contaminated water 
into Cape Cod Bay. This tentative denial is correctly based on the DEP legal determination that 
discharge by industrial sites such as Pilgrim is definitely prohibited by the state Ocean Sanctuaries 
Act. Holtec must comply with state laws. I urge you to fully deny the permit to uphold state 
regulations so our Ocean Sanctuaries in Plymouth, Duxbury, Kingston, and Cape Cod Bay remain 
protected. 

Sincerely, 
Patricia Arrington 

 
 



Pilgrim 

Mary Tousignant  
Mon 8/28/2023 7:17 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 
massdep.npdes@mass.gov 

Re: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts 
Department of Environmental Protection (MassDEP) to deny Ho/tee's application for 
a modified Surface Water Discharge Permit that would allow it to discharge 
radioactive and chemically contaminated wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by the 
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the 
"dumping or discharge or commercial, municipal, domestic or industrial waste" into 
an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all 
protected ocean sanctuaries under the act. The proposed discharge is therefore 
illegal. 

With Holtec working on releasing discharge from Indian Point into the Hudson, they 
are creating environmental issue that can impact us in ways we have no way of 
knowing. With Japan releasing discharge, we should wait several years to realize 
impact. 
Ho/tee's proposed discharge is illegal. The Department's final determination should 
be dismissed. 

Have a great day. 
Mary Tousignant 

 
 



nuclear dumping in the ocean and evaporating the nuclear waste 

Marion Kuras  
Mon 8/28/2023 7:33 PM 

To:MassDEP NPDES (DEP} <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

please please stop this from happening with holtec in plymouth please don't let this happen to let the 
company dump radioactive waste in the ocean or evaporate the waste in the air A whistle blower says 
the evaporation is happening already! 

Sent from my iPhone 



Radioactive dumping 

Jonathan Fallow  
Mon 8/28/2023 7:36 PM 

To:MassDEP NPDES (DEP} <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Please do not allow the dumping of radioactive water from the Pilgrim nuclear power plant into 
Massachusetts Bay. The bay is much too important to our physical and mental well being to take any 
chances with. It's just an easy way for the company doing the decommissioning of the plant to get 
the water off of the site, while risking the health of an important ecosystem. It's incredible that this 
would even be considered. 

Sincerely, 
Jonathan Fallow 

 

Sent from my iPhone 



Vote to Deny Holtec International's permit application to discharge wastewater from 
Pilgrim Nuclear Power Station 

Kelly Bennett  
Mon 8/28/2023 7:42 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Dear Commissioner Heiple, 

As a citizen of Cape Cod, I have grave reservations regarding 

discharging radioactive water into our ocean. I strongly agree 

with DEP's draft determination to deny Holtec lnternational's 

permit application to discharge wastewater from Pilgrim Nuclear 

Power Station into Cape Cod Bay. DEP's permit denial correctly 

interprets the Ocean Sanctuaries Act, which explicitly states that 

discharges such as the one pursued by Holtec are prohibited 

under state law. I urge DEP to move forward in finalizing its draft 

decision based on state law requirements and issue a permit 

denial to Holtec that prevents Pilgrim's wastewater from being 

released into the Cape Cod Bay Ocean Sanctuary. 

Thank you, 

Kelly Bennett 

 



HOLTEC ACTIVITIES AT THE PILGRIM POWER PLANT 

Jim Mohan  
Mon 8/28/2023 8:08 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

Cc:Mary Mohan  

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
It was very disturbing to learn that HOLTEC might consider paying the related fines 
and nevertheless proceeding with the discharge of radioactive wastewater into Cape 
Cod Bay would be to their financial advantage. It should be clear to all that any such 
action would result in irreparable harm to our fragile environment. 

HOLTEC must be prohibited from taking any further action without the unanimous 
consent of such stakeholders as the EPA, the NRC, the state of Massachusetts and 
the Massachusetts Attorney General's office. Concerned residents of Cape Cod are 
also stakeholders, and we clearly do NOT grant our consent. 

KUDOS to APCC for their dedication and unwavering commitment to preserve our 
environment. APCC must continue their efforts to prevent HOLTEC from contaminating 
Cape Cod Bay with their harmful industrial pollutants. 

Jim Mohan 
Osterville, MA 



Pilgrim Nuclear Power Station - DEP's Tentative Determination to Deny Holtec's 
Application for a Modified Permit 

Keith Lewison  
Mon 8/28/2023 8:13 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 
massdep.npdes@mass.gov 

Re: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts Department of Environmental 
Protection (MassDEP) to deny Ho/tee's application for a modified Surface Water Discharge Permit that 
would allow it to discharge radioactive and chemically contaminated wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by the Massachusetts 
Ocean Sanctuaries Act is entirely correct. That act prohibits the "dumping or discharge or commercial, 
municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and 
Duxbury Bays are all protected ocean sanctuaries under the act. The proposed discharge is therefore 
illegal. 

Ho/tee's proposed discharge is illegal. The Department's final determination should deny its application. 

Furthermore, I am deeply concerned by recent news reports (e.g., "Whistleblower: Ho/tee Now 
Evaporating Nuclear Wastes," The Sandwich Enterprise, 8/25/2023) that Ho/tee is currently evaporating 
the nuclear waste water in order to circumvent the state's denial of a permit to discharge the waste into 
Cape Cod Bay. This action, too, must be stopped to protect the health and safety of Massachusetts 
residents and our local environment. 

Thank you, 
Keith Lewison 

 
 



Holtec's plan to dump water into Plymouth Bay 

Bonnie Peel  
Mon 8/28/2023 11:31 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Dear EPA, 

Thank you for tentatively rejecting the application of Holtec Corporation to 
discharge radioactive water into Plymouth Bay. And thank you for listening to the 
people of Massachusetts and beyond. 

I know you have done your job and understand how harmful such dumping could be, not only to 
Plymouth and Cape Cod Bays, but to the wider Atlantic as the currents carry the water out of the 
bay. 

Holtec is looking for a solution that will benefit them by being cheap and easy, not one that will 
protect the environment. 

I belong to Sustainable Plymouth, an organization that cares about the environment of our 
community and looks for ways to reduce pollution and mitigate climate change. Dumping 
radioactive waste into the water will only add pollution to an increasingly fragile ocean 
environment. 

I am glad you have tentatively rejected the Holtec application and hope that you will make the 
rejection final. 

Thank you for your attention. 

Barbara Peel 
 



Pilgrim Nuclear Power Station 

Paul Titcomb 
Tue 8/29/2023 8:11 AM 

To:MassDEP NPDES (DEP} <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

To: Public Comments 
Massachusetts Department of Environmental Protection 

I wish to voice my support for the discharge of filtered wastewater from the Pilgrim Nuclear Power 
Station in Plymouth into the waters of Cape Cod Bay. 

I've never written about, or voiced support for, "the discharge of filtered wastewater" before, and I 
don't suppose it is a cause that garners much advocacy. But opposition to this plan seems reflexive 
and, judging from opinions that I've read in the press, unreasoned, uninformed, and ungrounded, so 
I'm moved to speak in favor of something that seems completely reasonable and sensible to me. 

Compared to myriad sanctioned streams of effluent into the environment in Massachusetts, from 
highway stormwater runoff to diesel emissions to pesticide applications and fertilizer use, the 
dispersal of tritium from Pilgrim would be trivial. Naturally occurring background levels of tritium tell 
us that clearly. Why should we accept the principle of dilution in the release of all those other 
effluents, but not in the case of nature's most benign radioisotope, tritium? 

Common sense, established science, and known facts make me extremely comfortable with the 
proposed discharges from Pilgrim. And the needless environmental costs of the alternatives to the 
wastewater discharge (particularly transportation and storage off-site), convince me it is the right 
step. 

Thank you for hearing my opinion. 

Paul Titcomb 



DEP's Tentative Determination to Deny Holtec's Application for a Modified Permit for 
Pilgrim Nuclear Power Station 

Michelle Hatfield 
Tue 8/29/2023 9:51 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 

Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 
massdeR,nRdes@mass.gov 

August 29, 2023 

Re: Pilgrim Nuclear Power Station and the Ocean Sanctuaries Act 

Dear Ms. Coniaris: 
I am writing to support the tentative determination by the Massachusetts 
Department of Environmental Protection (MassDEP) to deny Holtec's application for 
a modified Surface Water Discharge Permit that would allow it to discharge 
radioactive and chemically contaminated wastewater into Cape Cod Bay. 

Our beautiful and productive waters are protected under the Massachusetts Ocean 
Sanctuaries Act. MassDEP's tentative determination that the requested discharge is 
prohibited by the Massachusetts Ocean Sanctuaries Act is entirely correct. The act 
prohibits the "dumping or discharge or commercial, municipal, domestic or industrial 
waste" into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays 
are all protected ocean sanctuaries under the act. The proposed discharge is 
therefore illegal. 

Holtec's proposed discharge is illegal. The Department's final determination should 
deny its application in compliance with the laws of our Commonwealth. 

Thank you, 
Michelle MK Hatfield 



Pilgrim Nuclear Power Station 

Tue 8/29/2023 10:30 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
I VEHEMENTLY oppose Holtec discharging radioactive water into Cape Cod Bay. 

Kathleen M. Folding 



HOLTEC 

Karen Whalley 
Tue 8/29/2023 11:07 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Hello Commisioner. 

Please enforce the Ocean Sanctuaries Act and maintain their original denial of Holtec's plan to discharge 
wastewater into Cape Cod Bay. I have seen what has already become of this water compared to the 
Buzzards Bay where the Coalition is working to protect the waters from the point of no return. It is 
possible to stop a coorporation and stand up against what is wrong. 

Thank you, Karen 



 
 

Mary Lampert, Pilgrim Watch 
 
 

August 29, 2023   
 
Cathy Coniaris 
Mass DEP
100 Cambridge Street 
Boston, MA  02114 
massdep.npdes@mass.gov  
 

Re: Pilgrim Nuclear Power Station 
 
Dear Ms. Coniaris: 
 
I am the Executive Director of Pilgrim Watch and am submitting these comments on behalf of Pilgrim Watch.    
 
Since I founded Pilgrim Watch thirty years ago, I have lived in Duxbury, six miles across the bay from Pilgrim Station, 
and have  worked full-time   on public interest issues regarding Pilgrim Station.  
 
In addition to being the  director of Pilgrim Watch, I am a member of the Massachusetts Nuclear Decommissioning 
Citizens Advisory Panel appointed by the Senate President; I have directed the  town-appointed Duxbury Nuclear 
Advisory Committee since 1990, am a member of the executive committee of Save Our Bay MA a coalition focused on 

-wide environmental boards.  
 

-2012 adjudication 
process regarding 
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the long-
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Summary 

 

protection.  
 

the Massachusetts Endangered Species Act (MGL.ch 131A), the National Sanctuary Act that protects Stellwagen Bank, 
six miles off the coast of Provincetown), Massachusetts Crimes Against Public Health  (

 the 



Massachusetts Oil and Hazardous Material Release Prevention Act (ch 21E), and the states anti-degradation 
requirements (314 CMR 404). All laws that DEP should include in its final denial in order to be able to use them in comi 
if Holtec files an appeal. Multiple atTows in the quiver ai·e better than one. 

Do not forget that, in its June 2020 in the Settlement Agreement (at III, 10, 1), Holtec agreed to comply with state laws 
and regulations; and at paragraph 48 in the settlement it says, "No Party to this Agreement (or any person or entity 
affiliated or related to a Party to this Agreement) shall assert that any provision of this Agreement (or the Agreement 
itself) is invalid under any federal law or any provision of the US. Constitution." In other words, they agreed there 
would be no claim to preemption. These laws and regulations, and the reasons they prohibit Holtec' s desired dumping, 
are discussed briefly below and in more detail in James Lampert's Comments in Support ofDEP's Tentative 
Dete1mination. 

The reasons that Holtec's application should be denied include the following, many of which contradict what Holtec has 
said and what it likely will ai·gue. 

1. Authority (See page 3 below) 

Contrary to Holtec's repeated statements, NRC does not have authority over all things nuclear. Governor Healy has 
been clear: "The state has the authority to stop the discharge based on a settlement agreement with Holtec combined 
with state and federal law," and "I will do everything possible to hold Holtec responsible and ensure public health 
and safety throughout the decommissioning process." 

Holtec's agreement to comply with state laws is valid and enforceable. No federal law or NRC regulation requires 
dumping Pilgrim' s waste into the bay. There is no "irreconcilable" conflict between what Holtec agreed to do when 
it signed the Settlement Agreement and any federal law or regulations. 

2. Holtec's Does Not Need to Dump into Cape Cod Bay (See page 4 below) 

Holtec has at least three other NRC approved options to dispose of Pilgrim' s radioactive and chemically contaminated 
wastewater - shipping to a licensed out-of-state facility, evaporation, or storage onsite. All ai·e viable. If they were 

not, Holtec would not have repeatedly said that it Inight use them all. Preferring dumping, as it provides a small 
decrease in Holtec's profit, is no excuse. 

3. The Discharge will not be harmless, contrary to Holtec's statements. (See page 5 below) 

There is no completely safe level of radioactivity. Holtec's modification application admits that, even after 
filtration/treatment, Pilgrim's wastewater will contain both cheinical and radioactive materials. They adinit that Tritium 
cannot be filtered, period. 

4. Discharged wastewater will impact a large area. (See page 6 below) 

Any Pilgrim wastewater discharged into Cape Cod Bay will flow along the Bay's eastern, southern, and western shores, into at least 
three designed ORW's and four ACEC's. Contaminants will sink to the bottom and affect marine life. The discharged water will 
also flow no1th into the Stellwagen Bank National Marine Sanctua1y. 
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Contra1y to Holtec, wastewater discharged into Cape Cod Bay will not flush out quickly into the Atlantic Ocean. A large area will 
be impacted. Contaminated water will hug the shoreline, and the contaminants sink to the bottom and affect marine life , much of 
which will become human food. 

5. The Outstanding Values of Cape Cod Bay and the Blue Economy will be severely damaged. (See 7 below) 

Cape Cod Bay has outstanding socioeconomic value. The annual value of Cape Cod's Blue Economy, i.e., the economy 
that depends on Cape Cod Bay, is several billion dollars. This economy depends on the water in Cape Cod Bay being 
clean, and equally impo1tantly on the public thinking it is. 

6. Holtec and finances, not the 2020 Permit's prohibitions, is the reason for any decommissioning delay. (See page 
23 below) 

The reason the 2020 Pe1mits did not analyze discharging spent fuel pool or decommissioning water is that Pilgrim never 

asked they be included in the permit. 

After the 2020 Pe1mits were issued, Holtec waited more than three years to request a modification. 

Holtec decided to extend the estimated decolllillissioning completion date four years at least two months before DEP 
issued the Tentative Dete1mination. Holtec discussed the delay at the state's Nuclear Decommissioning Citizens Advisory 
Panel (NDCAP) meeting, May 22, 2023. The reason for doing so was, again, money; the value of the decommissioning 
fund dropped $300 Inillion dollars in 2022. This drop resulted in a four-year delay in reactor vessel segmentation and 

reactor building demolition. 

It is also important that EPA cannot issue Holtec's requested permit unless DEP certifies that the modified EPA permit 
complies with state laws. For that reason, Pilgrim Watch asks that DEP not only deny Holtec's application but that it 
also infonns EPA that the state will not certify any EPA permit allowing Holtec's proposed discharge. 

I. Massachusetts has the Authority to Deny Boltec's Application 

The Governor and the Office of the Attorney General have made their positions very clear. Over a year ago, Governor 
Healey said that the state has the authority to stop Holtec's desired discharge based on the settlement agreement, 
combined with state and federal law; "in whatever capacity I serve, that we're not going to have radioactive waste dumped 
down here." 

The Office of the Attorney General said that it is "prepared to take action to halt any violations of state and federal water 
discharge perinits." We expect that it still is. 

Holtec wants people to forget that, in the Settlement Agreement ( at III, 10, 1), Holtec agreed to comply with state laws 
and regulations; and at paragraph 48 in the settlement it says, "No Party to this Agreement (or any person or entity 
affiliated or related to a Party to this Agreement) shall assert that any provision of this Agreement (or the Agreement 
itself) is invalid under any federal law or any provision of the US. Constitution." In other words, they agreed there 
would be no claim to preemption. 

It also wants to forget that it has more than once told NDCAP, and likely others, that it "would not pursue discharge of 
water in violation of any state or federal requirement." 
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The question here is whether Ho/tee can avoid its agreement. It is not whether the NRC sets limits on radioactive 
discharges or whether Holtec could ignore state laws if it had not agreed to comply with them. The Settlement Agreement 
is a valid and enforceable contract. 

The Supreme Court has decided four nuclear preemption cases. These decisions are clear: the NRC is not "the sole 
regulator of all matters nuclear" (Virginia Uranium, Inc. v. Warren, 587 U.S 

A state law, and thus certainly an agreement to comply with state law, is enforceable unless "there is an irreconcilable 
conflict between the federal and state standards or whether the imposition of a state standard in a damages action would 
frustrate the objectives of the federal law" (Silkwood v. Kerr-McGee Corp., 464 U. S. 238, 256 (1984)) 

There is no irreconcilable conflict between any federal law or regulation and Holtec's agreement to comply with state 
law. No constitutional text , federal law, or NRC regulation requires Holtec to dump Pilgrim's waste in Cape Cod Bay." 
Virginia Uranium, Inc. v. Warren, 587 U.S _ (2019: "A litigant must point specifically to 'a constitutional text or a 
federal statute' that ... conflicts with state law.") 

The Holtec executives who made the decision to sign the agreement obviously decided that it was in Holtec's best interests 
to agree to comply with Massachusetts laws and regulations so that the Commonwealth would drop its intervention 
opposing the sale from Entergy to Holtec, it could then buy Pilgrim, and hopefully make close to a billion dollars 
decommissioning profit. 

Holtec must live with what it agreed. 

II. Holtec Does Not Need to Dump Pilgrim's Waste into Cape Cod Bay. 

Holtec has at least three other NRC approved options to dispose of Pilgrim's radioactive and chemically contaminated 
wastewater - shipping to a licensed out-of-state facility, evaporation, or storage onsite. All are viable. If they were not, 
Holtec would not have repeatedly said that it might use them all. 

Shipping to a licensed out-of-state facility is the best, and most feasible. From 2029-2023, Holtec-Pilgrim has shipped 
for disposal 218,510 cubic feet of solid waste to WCS in Texas1

; and the shipments will increase dramatically as 
decommissioning progresses. The 1.1 million gallons of contaminated wastewater Holtec wants to discharge into the bay 
amounts to 150,000 (CF). Vermont Yankee shipped 2 million gallons of wastewater to WCS in Texas so as not to 
contaminate the Connecticut River. 

Environmental justice is not a viable excuse for Holtec opposing shipping wastewater to Texas. The US Census bureau 
shows Plymouth Countiy has more indigenous and citizens in pove1iy than Aberdeen County in Texas2; and the 
Massachusetts Environmental Justice Map show the numbers of poor and indigenous are larger around Pilgrim Station 
than the rest of the county.3 

1 https://www.mass.gov/doc/ july-24-2023-holtec-presentation/download 

2 https://wwv.•.census.gov/quickfacts/andrewscountytexas pop estimate 2022 18, 334. 
3 https:/ /mass-eoeea maps.arcgis. com/ apps/webappviewer/index.html ?id= 1d6f63e7762a48e5930de84ed484 9212 
Updated Massachusetts 2020 Environmental Justice Populations Map: It shows specific pockets of environmental justice communities in the 
state such as in Plymouth and communities swrnunding Cape Cod Bay. When identifying EJ Populations, the Act requires the consideration of 
the following demographic data for the residents of each U.S. Census block group in the Commonwealth: income level, English language 
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The supposed cost of shipment is not an excuse either. Dr. Singh's unsubstantiated $20 million dollar estimated cost of 
shipping is about 2% of Holtec' s likely profit. Holtec had never told anyone what other disposal methods would cost, 
and neither Holtec nor any other Pilgrim owner ever contributed a cent to the Decommissioning Trnst Fund that will pay 
the cost. 
Storage onsite for some period of time may be another viable option. Holtec says if not allowed to discharge then it will 
store the water in the torus, located in the bottom of the reactor building close to Cape Cod Bay's shoreline. The question 

is for how long. Pilgrim cannot be decommissioned so long as the contaminated water remains on site. It might be possible 
to store the wastewater in casks or canisters in a new or expanded ISFSI, but that would require purchasing robust 
containers for the water, moving containers to high ground due to rising sea levels, and establishing a maintenance 

program for the storage containers going fo1ward. 

III. Discharged Radionuclides and Chemicals will not be Harmless. 

Radionuclides: In its most recent Report on the Health Risks from Exposure to Low Levels of Ionizing Radiation,4 the 
National Academy of Sciences concluded that: 

"Current scientific evidence is consistent with the hypothesis that there is a linear, no-threshold dose-response 
relationship between exposure to ionizing radiation and the development of cancer in humans." 

In other words, there is no completely safe level of radioactivity. The risk that a person or marine organism will develop 
cancer or other radiation-linked disease increases linearly as the amount of radiation increases. The actual risk depends 
on age and sex. Also, contaminated water will evaporate into the atmosphere from the rapidly wanning bay water and 
from beaches where the water came ashore, eventually returning to the groundwater and water supplies in the fo1m of 

fog and rainfall. 

Radiation works synergistically with other contaminants. Holtec admits that it will release both radiological and chemical 
contaminants. Recent research, discussed in the ecology Section VI below reviews some of that research showing 
radiation increases the impact of metals on marine organisms. A more substantial list of research is attached, Appendix. 
Therefore, although EPA does not consider radionuclides per se, in this context, EPA and DEP must look at the interaction 
of metals with radionuclides. In addition, radiological and chemical contaminants are already in Cape Cod Bay, although 
minimized by Pilgrim's licensees. Pilgrim's Annual Environmental Reports during operations are insufficient. 

Also significant is that radionuclides have both short and very long half-lives-some millions of years. Therefore, once 
released they present a hazard in Cape Cod Bay for years to come. 

Filtration: Contrary to Holtec, Holtec's filtration will not solve the danger or result in the discharge meeting state laws 
- zero pollutants. Pilgrim's reports to the NRC say that filters5 only will remove 90-95% of the particles; 5-10% will 

proficiency, self-identified race (i.e. "minority"), or race+ municipal income level. 1 The EJ Maps illustrate these data as the U.S. Census repo1ts 
it, at differing levels of granularity for each of these criteria. Generally, with a few anomalies, the maps display the following data for each block 
group in Massachusetts: median household income level, percentage of households with limited English proficiency, and percentage of 
individuals who self-identify as non-white (i.e., "minority") 
4 Health Risks from Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2 (2006), Committee to Assess Health Risks from 
Exposure to Low Levels of Ionizing Radiation, Board on Radiation Effects Research, Division on Earth and life Studies, National Research 
Council of the National Academies, The National Academies Press, Washington DC, https://www.nap.edu/read/l 1340/chapter/l#xv 
5 David Noyes, Holtec, response by email to Maiy Lampert's questions regarding filtration, June 6,2023 . A copy is available upon request. 
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remain. Holtec's application for a modified permit admits that even after treatment Pilgrim's wastewater will contain 
both chemical and radioactive materials. Tritium, contrary to Holtec, that cannot be filtered is not harmless to marine and 
human life; neither are the other radionuclides that will be released despite filtering. The National Academies of Sciences 
conclusively concluded (BEIR VII) no amount of radiation is safe. Radiation interacts with chemicals and metals, each 
enhancing one another's mischief. See Appendix A. 

According to Holtec, "The only radionuclide expected to remain in consistent concentrations above detection limits post
ti·eatment would be tritium. 6 Mn-54, Co-60, Zn-65, Cs-13 7, and potentially other isotopes that have been repo1ted in past 
Annual Radiological Environmental Operating Reports may exist at levels slightly above detection limits." Ken 
Buesseler, Senior Scientist WHOI, commented to Christine Legere, repo1ter for the Provincetown Independent, that, 
"This is not about ''filtration," it is about removal of dissolved radioactive elements that pass through filters." You need 
to know, "what amount of ' dissolved' radioactive cesium, strontium, plutonium, etc. are removed. FYI for all of those 3 
(and there are others), >90% is not removed by a 0.75 um filter. You would need some reactive material (clays, resin, 

charcoal) that takes the dissolved radionuclides out of water." David Noyes, Holtec, did not respond to a question asking 
what pait icles ai·e expected to be in the water smaller than 0.75 microns. 

Dilution: Holtec incorrectly implies that dilution with seawater is a solution to pollution. Dilution will decrease the 
concentration of the radionuclides and other pollutants that will enter the bay, making them harder to detect by monitors. 
But dilution does not remove any and will not reduce how much pollution the Bay receives. 

Tritium: Tritium is w01th a short discussion. Tritium (a beta pait icle) is a radioactive f01m of water that cannot be 
filtered. Conti·aiy to Holtec, it is dangerous . It is incorporated into all pait s of the body that contain water - most of om 
body's tissues. It has been shown in animal experiments that tritium causes genetic damage of all kinds, both 
chromosomal and non-chromosomal. Tritium ingested by a pregnant female passes through the umbilical cord to the 
emb1yo and the developing fetus in fact gets a larger radiation dose than the mother. Tritium has been shown to cause 
physical defo1mities and more subtle developmental abno1malities in emb1yos of experimental animals. It can be 
absorbed directly through the skin. Once inside the body it goes eve1ywhere (all organs) and is known to be at least 2-3 

times more biologically damaging (per unit of absorbed energy) than gamma radiation. Although this "discrepancy" has 
been known for decades, and is not disputed, NONE of the regulato1y bodies take it into account. After careful study, the 

UK Committee Examining Radiation Risks of Internal Emitters (CERRIE) has concluded that the biological damage of 
ti·itium (per unit of absorbed energy) may be as much as 15 times greater than the damage from gamma radiation. 7 

IV. Discharged Wastewater Will Impact a Large Area 

Cape Cod Bay is a Protected Ocean Sanctua1y and must be protected by law, as the Legislature and DEP have recognized. 

Cape Cod Bay and the areas smTom1ding it have outstanding socioeconomic, recreational, ecological, and aesthetic 
values. Any discharge of Pilgrim's contaminated wastewater into the bay will inevitably damage them. 

6 Holtec downplays the risk of tritium, likely because it cannot be filtered. Exposure occurs through ingestion, skin abso1ption, and inhalation. 
As radioactive water, tritium can cross the placenta, posing risk of birth defects and early pregnancy failures . Ingestion of tritiated water also 
increases cancer risk. It has a half-life of 12.3 years. Ten half-lives typically render it safe-123 years. Resources : Exploring Tritium Dangers 
(bttps:/ /ieer.org/wp/wp-content/uploads/2023/02/Exploring-Tritum-Dangers.pdf); The Hazards of Tritium 
(bttps://www.ianfairlie.org/news/the-hazards-of-tritiumD 
7 www.ccnr.org/tritium paper CERRIE.pdf 
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As shown by studies on circulation within Cape Cod Bay and its embayments, the wastewater will flow into three already-
designated ORWs  The western shore of the Cape Cod National Seashore, Wellfleet Harbor and Barnstable Habor.  It 
will also flow into at least four already designated Areas of Critical Environmental Concern -

 
 

 
 
Circulation in Cape Cod Bay: Cape Cod Bay, a protected ocean sanctuary, is a large semi-enclosed embayment 
surrounded by approximately three hundred miles of shoreline that is open to the north and enclosed by the mainland to 
the west and Cape Cod to the south and east. This means that pollutants discharged into the bay are not quickly flushed 
out, it can take about a month for a full exchange of water to occur, allowing contaminants to sink to the bottom to the 
sediment, affecting the marine web of life. Irina Rypina, a physical oceanographer at the Woods Hole Oceanographic 
Institution (WHOI), is an expert in ocean currents. She has studied currents in Cape Cod Bay in depth.8   

 

 

 

 

 

 

 

 
8 https://www.sciencedirect.com/science/article/pii/S0265931X22002302https:// ; 
https://papers.ssrn.com/sol3/papers.cfm?abstract id=4178379; provincetownindependent.org/top-stories/2022/11/02/new-study-concludes-
pilgrim-plumes-would-hit-outer-cape/; Physical and Biological Oceanography of Massachusetts, Wendy Leo, Rocky Geyer, Mike Mickelson 
http://www mwra.state.ma.us/harbor/enquad/pdf/ms-085 04.pdf;  
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Seasonal variability, tides, and winds are all important players and can cause a reversal of the flow.  

 

9  

Twice daily tides and winds bring contaminants into Duxbury, Kingston, and Plymouth Bays, all semi-enclosed spaces 
and also protected ocean sanctuaries. Duxbury Bay, for example, has the largest aquaculture industry in the state. The 
economic harm spreads far in the state. Seafood processors, shippers, restaurants in  other parts of the state will be 

 

Also, Cape Cod Bay has many Areas of Critical Environmental Concern, designated by the state due to their cultural and 
 

 

 
 

 
9 9 Physical and Biological Oceanography of Massachusetts, Wendy Leo, Rocky Geyer, Mike Mickelson 
http://www mwra.state.ma.us/harbor/enquad/pdf/ms-085 04.pdf 
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water discharge inevitably will flow. They include: the portion of Cape Cod Bay adjacent the western shore of the 
National Seashore;, Barnstable Harbor and Wellfleet Harbor.  

V.  
 
Cape Cod Bay is a Protected Ocean Sanctuary and must be protected by law, as the Legislature and DEP recognized.  In 

had subjected Hol -
outstanding economic value. 
 

harm  economic and social development in the area in which the waters are located due to the actual damage from 
contaminants and, as important,  consumer perception that the water and marine life are toxic. The Cape Cod Bay 
coastline is three hundred miles. 
 

The Blue Economy:  

- all factors that need 
of five major sectors: Commercial Seafood, Marine Transportation, Coastal Tourism and Recreation, Marine Science and 
Technology, Marine-related Construction, and Infrastructure. Lt. Gov. Polito   added that  economic impacts must include 
direct impacts, indirect impacts, induced impacts (induced impacts adds the multiplier effects of the direct and indirect 
impacts created by successive rounds of spending by employees and proprietors) and total impacts (sum of direct, indirect, 
and induced impacts). Also considered are dollars that are not spent locally, but on goods and services produced elsewhere 
- dollars leake  out of the local economy. These dollars do not have an opportunity to be locally re-spent and to create 
a ripple effect in the local economy.10 

The Cape Cod Blue Economy Project, launched by the Cape Cod Chamber of Commerce, call to action  says 11 

A  Healthy Environment  =     A  Healthy E  
 

 

While the Commonwealth derives 2.6% of direct employment and 1.3% of direct gross state product from 

the maritime economyi, the Cape region is more connected, more dependent, and more focused on the  
or water economy. In fact, the   that which is directly dependent on water, in the Cape 
region is worth 6% of the  revenues and employs 4% of the workforce. The top five industries by 
number of jobs are shellfish fishing, marinas, environmental conservation organizations, finfish fishing and 

 
10 (https://www.bluecapecod.org/themes/  Also see an earlier study  done in 2006 for Massachusetts Coastal Zone Management by the University 
of Massachusetts Donahue Institute, An assessment of the Coastal and Marine Economies of Massachusetts. It provides a detailed analysis of the 
marine economy in Massachusetts  employment and economic output; and an analysis of the economic value of the coastal and marine 
economies as well as an overview of employment, wages, and business activities within important sectors of the Massachusetts marine economy 
that would be impacted. Available online at 
 http://www.massbenchmarks.org/publications/studies/pdf/czmreport1.pdf 
11 https://www.bluecapecod.org/project-overview/ 
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recreational businesses like yacht clubs and charter boats. More broadly, the Cape region s overall blue 
economy is a significant economic driver for the region, representing 12% of jobs and 11% of gross revenues. 

 
The Cape Cod Chamber of Commerce agrees. 

The entire economic well-being of our communities relies on healthy water resources. Strategic investments 
that support clean water, working waterfronts, and access to water are vital to sustaining our Blue Economy. 
Recognition of the role that the environment plays in our regional economy is at the core of our growth plan.  

 

Amount of Damage:  

- aquaculture, fishing, real estate, marine based businesses, 
tourism - collectively estimated to be over several billion dollars a year.12   

The Economic Value of Aquaculture:   

The Cape Cod Bay area is the  largest aquaculture area in the state- oysters, scallops, clams, quahogs, lobsters. Dumping 
will contaminate the water, and millions of oysters, lobsters, mussels, clams, scallops, and fish. Public perception of 
radioactive and chemical contamination could destroy a hundreds-of-millions-of-dollars aquaculture. Consumers will not 
purchase these products once word gets out that 1.1 million gallons of radioactive and chemical waste was dumped into 
the bay. And the word is out already that this may happen. The economic value of aquaculture means the bay must be 
considered an ORW and moved up to a Tier 2.5 review to protect our economy,  if DEP decides to perform an anti-
degradation review. 

Who will be hurt?  WBUR reported May 25th that:  

bay. Gregg Morris, owner of 2 Rock Oyster farm in Duxbury, called the proposal "mind-boggling" and said 
 

 Would you want to eat something that's tainted? The perception is going to kill the market that we've 
developed," he said. "It's just sad, you know? This is my livelihood. This is how I support my family, how 
many of us support our families. And so, 13 

Another example was provided by Chris Sherman, President of Island Creek Oysters in Duxbury that  sells over eleven 
million oysters annually through their e-
including five of their own properties here in New England.14 Last summer,  Duxbury Bay was seeded 77 million oyster 

 
12https://www mass.gov/doc/port-by-port-profiles-and-analysis-of-the-massachusetts-commercial-fishery/download.Previous Studies: 
Economic effects of decommissioning on Plymouth by U, Mass Amherst., attached. The Pilgrim Nuclear Power Station Study: A Socio-Economic 
Analysis and Closure Transition Guidebook, Jonathan Cooper April 2015, file:///C:/Users/maryl/Downloads/fulltext_stamped.pdf; second study 
is the Massachusetts Ocean Management Plan, Volume 2, Chapter 7- Economic Valuation. It relies on the Donahue study. Figures given are for 
the entire marine economy and breakdowns per sector. http://www.env.state ma.us/eea/mop/final-v2/v2-text.pdf. For key Cape Cod statistics, 
visit StatsCapeCod.org or DataCapeCod.com. Access a Small Business Profile of Massachusetts small businesses. 
13 Ibid
14 http://www nantucketwinefestival.com/participants/sherman/  



seedlings. This is big business, requiring a ve1y large investment in equipment and workers. Island Creek Oysters in 

Duxbmy alone sold 18 million oysters in 2021, oysters served in top restaurants around the country . 15 

Duxbmy, Kingston, and Plymouth alone are home to 50 oyster farms, wo1i h $5. lM last year16. Wellfleet on the other 
side of Cape Cod Bay too has an impo1iant oyster fa1ming industry . Wellfleet's oyster industry, a business that has been 
wo1ih as much as $6.2 million annually to a town with about 3,000 annual residents.17 Wellfleet's Bay scallops are highly 
prized. 

Aquaculture is not only of high economic value for the region and state but also of high ecological value. If the 
aquaculture business falls due to consumer perception that the bay is toxic from Holtec's discharge, it will end the large 
and growing number of filter feeders that are helping to clean our bay. The Cape Cod Commission estimates that 
aquacultme beds/floating racks can remove 8-15% of the nitrogen they encounter18 . Oysters, for example, are important 

filter feeders. 

The Economic Value of Travel and Tourism: 

The summer tourism season serves as a reminder of the fragility of an economy based on clean, healthy waters. 
Tourists and summer short and long term rentals/residents provide nearly 50 percent of the Cape' s annual economy. 19 ( 

https ://www.clf.org/blog/feature/saving-cape-cods-waters/)20 

Cape Cod is a unique region in Massachusetts with a significant percentage of its economic base concentr·ated in the 

reso1i industry. When the effect of indirect and induced impacts is calculated, the resort industry generates as much as 
40 percent of the region' s total employment. Visitors are drawn to Cape Cod because of its isolated character and still 
unspoiled natural features. Because of this relationship between the economy and the environment, land use and economic 
development planning on Cape Cod is highly focused on the preservation of its historical and natural attractiveness. 2 1 

The perception that the bay contains radioactive and chemical toxins would not be a "selling point." 

It is estimated that 5.23 million tourists visit Cape Cod each year and that nearly two thirds (65%) of all visitors to the 
Cape arrive in the summer and early fall months. Four of Barnstable County' s five largest industries are in the resort 
cluster. The reso1i industry directly employs an annual average of 19,064 persons in 2,436 business units and accounts 

for 22.3 percent of the region' s total direct employment. When the effect of indirect and induced impacts is calculated, 
the reso1i industiy generates approximately 40 percent of the region' s total employment. 

In calendar year 2021, direct domestic tourism spending in Barnstable County was $1.37 billion, suppo1iing 9.6k 
tr·avel-relatedjobs and $350.1 million in wages, while generating $160 million in state and local taxes (exceeding 2019 
levels). On average, day trip guests to Cape Cod spend $200 per tr·avel pa1iy per day, and overnight guests spend about 

15 https://www.obsidianwineco.com/blog/lSLAND-CREEK-OYSTER-HA TCHERY. 
16 https://www.facebook.com/maseafoodcollab/ 
17 https://www.marketwatch.com/story/wellfleet-oysters-have-been-beloved-by-eve1yone-from-queen-victoria-to-anthony-bom·dain-can 

they-face-off-new-competition-1162818495 5 
18 https://bam stablewaten-esources. com/aquaculture/ 
19 https://www.clf.org/blog/feature/saving-cape-cods-waters/ 
20 Travel figures provided include travel to all of Cape Cod, so it is hard to exactly parcel out how many directly visit Cape Cod Bay area 
tov.rns. However, tourists typically visit many areas during their vacation and likely visitors decide to come to the Cape by their perception of 
the health of the environment. 
21 https://archives.lib.state ma.us/bitstream/handle/2452/202400/ocnl82755979.pdf?seguence=l&isAllowed=y. pg .. 20. 
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$800 per travel party per trip.  
https://www.capecod.com/newscenter/over-4-million-visited-cape-cod-national-seashore-last-year/ 
 

The Cape Cod National Seashore welcomed 4.1 million visitors in 2020, according to the U.S. National Park Service. 
The area was the ninth most visited national park area in the nation last year, as just over 237 million people visited 
national parks across the country, according to the NPS.22 Circulation studies by WHOI in Cape Cod Bay show that 
once the discharge reaches Provincetown, it hooks around the point to travel down the National  Seashore. 

Beaches Along Massachusetts Southshore Towns facing Cape Cod Bay: All summer visitors do not head to Cape Cod. 
Communities on the Southshore facing Cape Cod Bay are increasingly popular bringing money to those towns. For 
example: Scusset Beach is located at the southwest corner of  Cape Cod Bay. It has 1.5 miles of beachfront. The 
Reservation also offers 98 R.V. sites with hook-ups, and 5 tent-only campsites. Plymouth Beach. Plymouth Beach is a 
barrier beach approximately three miles in length. Recreational activities include swimming, walking, picnicking, and 
fishing. Duxbury Beach is a sand barrier six miles in length, extending from Marshfield to Gurnet Point and Saquish, 
part of Plymouth. The  in Kingston was likely a summer encampment for the Wampanoag and now a 
popular beach. During the early spring and summer season, portions of these beaches are home to a wide variety of 
shorebirds, several species of which are protected as Endangered Species under state and federal law. Certain recreational 
activities are affected during the nesting season, drawing naturalists.  

Recreation value also includes other big business: marine charters, ferry services, marine sales, rentals, and service  of 
sail and power boats, and restaurants. 

Recreational and Aesthetic Value  
 

EPA looked at the economic value of recreation and water quality on Cape Cod.23 The study demonstrates that socio-
economic, ecological, recreational, and ascetic values are all inter-twined. 
It showed that, 
 

Water quality is important to recreation and can affect its availability and experience. Th(e) presentation 
explains a number of projects that are ongoing to quantify recreation and value its importance to people on 
Cape Cod, Barnstable County, MA.  

economic value of recreation and how it may be affected by water quality. As part of this effort, we have 
conducted a number of studies on Cape Cod related to recreation including a study of visitation to the Three 

broadly applicable to the Cape and New England. Clean beaches worth twice as much to the public 

 
22 https://www.capecod.com/newscenter/over-4-million-visited-cape-cod-national-seashore-last-year/ 
23 Merrill, N., M. Mazzotta, K. Mulvaney, AND S. Lyon. The Economic Value of Recreation and Water Quality on Cape Cod. Presented at 

OneCape Summit, Harwich, MA, August 16 - 17, 2018. 
 



13 
 

https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=537084&Lab=NHEERL 
,https://www.nps.gov/caco/learn/management/upload/CACO_FD_508-2.pdf  

The study is dated but the number of people going to beaches increased due to  the increase in population and hotter 
summers resulting from climate change. It is predicted to continue to increase unless Holtec discharges 1.1 M gallons of 
radioactive and chemical water into the bay, negatively impacting public perception.  

We know that recreational opportunities in clean  outdoor settings like Cape Cod Bay are important to improve mental 
health through stress relief and appreciation of nature. For the individual Cape Cod Bay, its beaches and vistas provide 
individuals with multiple benefits- Physical Health, Self Esteem and Self Reliance, Creativity and Sense of 
Accomplishment, Fun, Pleasure, Reduces Stress, and Increases Life Satisfaction. 

Ascetic Value: Cape Cod's environmental beauty, sense of solitude, and other aesthetic values have created a place for 
people to come for inspiration and renewal for more than 100 years and contributed to  vibrant artistic communities. 

24  

25  

 

 

 
24  
25 https://www.mass.gov/doc/314-cmr-400/download 



The Economic Value of Housing: 

Housing values have ah eady been impacted by the threat of Holtec dumping 1.1 M gallons into Cape Cod Bay. The 
Realtors Association of Southeast Massachusetts and Massachusetts Association of Realtors (MAR) are active partners 
with the Save Our Bay MA coalition opposing dumping. Christine Silva, Plymouth resident and realtor26, delivered the 
following statement to the Massachusetts Nuclear Decommissioning Citizens Adviso1y Panel on July 25, 2022. 

Christine Silva, Resident & Realtor here in Plymouth. It continues to baffle me as to why we must fight so 
hard for clean waters, I am ve1y grateful to everyone here tonight. Without your diligent and persistent effo1ts, 
we would not have come this far. My duty as a REAL TOR is to protect homeowners' rights, to use their 
prope1t ies as they wish. The freedom to buy, sell, and utilize property, as protected in the 5th amendment, 

underlies all real estate transactions and markets. 

Any restrictions such as the proposed dumping will surely prevent a prope1ty owner from realizing the highest 
and best use of their prope1ty as well as hindering economic growth and development on the South Shore 

and beyond. 

Clmently we are now experiencing the impact of the proposed plan within our markets. Clients are losing 
interest in our area due to the concerns about pollution, negative health impacts, and long tenn value loss. 
The numbers coITelate with our observations with fewer sales, lower prices, as compared to our statewide 
averages. The average Single Family home sale from Jan-April 2022, home to the Pilgrim Nuclear Power 
Plant was 12% lower than statewide averages. Meanwhile the number of homes sold dropped across the 
South Shore, a decrease of 50% more than statewide averages. This data comes from the Massachusetts 
Association of Realtors. 

Just last week I overheard a woman telling her daughter not to order oysters in a local restaurant, exclaiming 
that the plant is probably dumping now. 

There are alternatives to dumping even if those alternatives are expensive. Considerable financial resources 
have ah eady been provided to Holtec by the taxpayers. 

Research 

Literature measuring the economic impact of sites harboring waste materials on real estate values, Waste Sites and 
Property Values: A Meta-Analysis, 2011,27 concluded that research "suggest that all classes of waste sites affect real 

26 Christine Silva, Broker Associate, ABR, BPOR, CBR, CHP, CNE, C2EX, WCR, RENE, SRS, REALTOR®,;Certijzed Residential 
Specialist, Top 3% of Agents in the USA; 2021-2022 Commitment to Excellence I Ambassador, National Association of REALTORS®; 2021 -
2023 Member, Housing Oppo1tunity Committee, National Association ofREALTORS®;2019 Past President, South Shore REALTORS®; 
2022 Board of Directors, Massachusetts Association of REAL TORS®;2021 Board of Directors, National Association of REAL TORS®; 
Website: http://wwv.r.christinesilva.raveis.com-License #906462 
27 https://link.springer.com/a1ticle/10.1007/s10640-011 -9467-9; 
https://www.researchgate net/publication/46448194 Water Quality and Residential Property Values A Natural Experiment Approach 
Water Quality and Residential Property Values: A Natural Experiment Approach, JO - Depaitment of Economics, Appalachian State 
University; https://d38c6ppuvigmfp.cloudfront net/documents/Walsh et al 2017 EcolEcon HedonicWOChesapeakeBay.pdf 
Modeling the Property Price Impact of Water Quality in 14 Chesapeake Bay Counties Patrick Walsh a, *, Charles Griffiths b , Dennis Guignet 
b , Heather Klemick b 
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estate prices, but sites classified as hazardous, especially aquatic hazardous sites, are associated with the greatest 
discounts." (Emphasis added) 

There is considerable literature and research on the negative impact in general of perception on consumer behavior, 
especially from releases of radiation. Radioactive wastewater along with chemicals will be released by Pilgrim's 
discharge if it is pe1mitted. 

Summer is a reminder of the fragility of an economy based on clean, healthy waters. 

WeNeeda Vacation continues to see a high demand 
for. Cap_e & Islands vacation rentals for. the summe~ '22 season! 

Summer bookings through Feb. 1, 2022 
vs. this time last year: 

+17% 

+32% 
MARTHA'S 
VINEYARD 

CAPE COD 

+29% 
NANTUCKET 

New vacationers to WeNeedaVacation.com 

,k UP 
40% ~, 
in the past 3 months J f, 1 

vs. the same time last year 

VI. Ecological Damage: 

Cape Cod Bay is a Protected Ocean Sanctua1y and must be protected by law, as the Legislature and DEP recognized. In 
addition, other state and federal laws also would be violated by Holtec's modification request to discharge. Also, if DEP 
had subjected Holtec's modification request to an anti-degradation review, the request also would be denied due to the 
bay's outstanding ecological value. 

Ecological condition refers to the state of ecological systems, which includes their physical, chemical, and biological 
characteristics and the processes and interactions that connect them. We depend on Cape Cod Bay being a healthy 

ecological system not only for our economy but also our health and other intangible benefits. EPA and state agencies 
bear a collective responsibility to ensure our ecological system is conserved. 

When considering the cmTent health of the bay, it is impoitant to remember that assaults are cumulative. Toxins interact 
accentuating one another's damage and are persistent poisons - some radionuclides have exceedingly long half-lives, 
some mere seconds, but others have half-lives of millions of years. 

Cape Cod Bay, and associated embayments, are under stress now. This is no time to add additional stressors- chemicals 

and radionuclides. 

28 https ://www. wen eedavacation .com/b log/2022-short-term-renta I-market-on-cape-cod/ 
15 
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'Things are worse': Cape Cod water quality is declining, says environmental group's report29 - Cape Cod 
Times

30 

This Coastal Studies paper is  directed to unprecedented bottom hypoxia in southern Cape Cod Bay (CCB).  

Cape Cod Bay and Nantucket Sound are ecologically rich complexes of coastal and marine habitats. Beaches, 
wetlands, and offshore waters are home to plant and animal communities that include commercially valuable 
species of finfish and shellfish, marine mammals, sea turtles and birds. 

productive waters. While strong tides move water around in the Bay, it can take about a month for a full 
exchange of water to occur. Nantucket Sound is located at a confluence of the cold Gulf of Maine and the 

is shallower than the Bay. 

Cape Cod Bay and Nantucket Sound were designated as state ocean sanctuaries more than 40 years ago to 

to the state. 

Threats to Cape Cod Bay and Nantucket Sound waters: 

Pollution  

From a distance both Cape Cod Bay and Nantucket Sound appear healthy. However, according to the Cape 
Cod Commission, Cape Cod has a water problem. The saltwater border that has defined our peninsula is 
being poisoned by 
systems. The conditions it creates destroy animal habitat and result in frequent violations of water quality 
standards indicated in part by fish kills and diminished shellfisheries.•  The impacts of this pollution need to 
be closely monitored. 

Polluted runoff is another major problem impacting our coastal waters. This type of pollution is a result of 
contaminants picked up in rainwater and melting snow which are eventually emptied into the bay. Examples 
of possible pollutants picked up in runoff include fertilizers and other lawn/garden chemicals, wastes from 
pets, salt from roadways, and oil and gasoline leaked from automobiles. In many towns on the Cape this 
problem is compounded by the large parking lots located near or directly adjacent to harbors. Not only are 
the oil and gasoline associated with parked automobiles a problem, but these large parking lots are often the 
site of the disposal of snow (and the associated salt used to treat the roads) cleared from roads during the 
winter. 

 
29 https://www.capecodtimes.com/story/news/2022/01/11/cape-cod-water-quality-continues-decline-says-watchdog-group-
apcc/9093785002/; see also: https://www.capeandislands.org/local-news/2023-01-24/health-of-cape-cod-waters-continues-to-decline-new-
report; https://www.wbur.org/news/2022/01/03/cape-cod-water-pollution-report 
30 https://www.bostonherald.com  
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Habitat Destruction 

One of the most important, yet least studied habitats in our coastal waters are the eelgrass ecosystems. 
Eelgrass (Zostera marina) in Nantucket Sound is found predominately in the nearshore waters from 
Monomoy west to Hyannis Port and the shore of Falmouth. It is found more extensively in shallow areas of 
Cape Cod Bay, along most of the shoreline and out on Billingsgate Shoal. In both the Bay and the Sound, 
eelgrass is fundamental in structuring the resident flora and fauna. Eelgrass systems are highly productive 
and extremely important biologically. They act as a refuge and nursery for juvenile fish and shellfish, many 
of which are commercially important species in this region and typically support a higher diversity and 
abundance of marine life compared to surrounding unvegetated areas (Heck et al. 1989). Seagrasses are 
equally important from a purely physical perspective in that they help to prevent erosion by stabilizing 
sediments with their extensive root systems as well as aid in filtering contaminants from the water column. 

Despite the obvious value of seagrass ecosystems, eelgrass beds in the Bay and the Sound are threatened by 
a number of anthropogenic perturbations. Declines in eelgrass habitat have been linked to physical 
disturbances (i.e., dredging, construction, shell fishing, propeller damage from boating), turbidity (i.e., topsoil 
runoff, activities that re-suspend sediments), and pollution (including eutrophication). There is evidence of 
the destruction of eelgrass habitats in the Bay and the Sound by all of these mechanisms making the health 
of this already fragile ecosystem even more tenuous. 

Eutrophication 

The consequences of pollution have already manifested in our coastal waters. In addition to the direct, toxic 
effects of pollution, excessive nutrient input from both point and nonpoint sources leads to high levels of 
plant growth. This process, known as eutrophication, is occurring to some degree in Cape Cod Bay and 
Nantucket Sound and more noticeably in the coastal ponds and embayments that discharge into them. 
Eutrophication has been linked to a number of different harmful processes in coastal waters. Two symptoms 
of eutrophication that have been extensively documented are harmful algal blooms (HABs) and hypoxia. 

Harmful Algal Blooms (HABs) 

Algal blooms occur primarily during the spring and summer in our coastal waters. During the 
spring, Phaeocystis blooms occur frequently in Cape Cod Bay. The negative impacts of a bloom of this 
phytoplankton are far reaching, affecting the entire food chain by out-competing other beneficial species of 
phytoplankton (Roberts 2003, Tang 2003), affecting zooplankton growth and production (Tang 2001, Turner 
et al. 2002), and being a nuisance to feeding right whales (Kelly et al. 1998). A more well-known species of 
phytoplankton resulting in HABs is Alexandrium sp., one of the species behind the phenomenon of red tides. 
Red tides have been linked to the deaths of fish, whales, and humans (Anderson 1994, Bushaw-Neston & 
Sellner 1999). Blooms of this species vary greatly from year to year. Â  Due to its lifecycle of dormant 
cysts, Alexandrium blooms are likely to become a repetitive occurrence if conditions remain conducive, i.e., 
high nutrient input, stratification (Mcgillicuddy et al. 2003). Although there have been no documented deaths 
as a result of the recent blooms that have occurred in the Bay or the Sound, the effects are still felt by the loss 
of income of commercial fishermen from shellfish bed closures and impacts on conch fisheries. 
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Hypoxia 

Closer inshore, the negative impacts of pollution are evident in the sediments. Sediments in and around 
harbors such as Rock Harbor and Wellfleet Harbor, which were once sandy, are now composed primarily of 
silty, dark mud. If disturbed, these sediments release a distinct sulfurous odor indicative of areas of low 
oxygen. This odor comes from the production of hydrogen sulfide by bacteria which reside in low oxygen 
(hypoxic) sediments. Since most organisms are stressed by low oxygen levels, hypoxic waters are usually 
devoid of most life. While motile organisms such as fish can leave these areas, benthic organisms will be 
killed. Portions of the estuaries discharging into Nantucket Sound, for example the Three Bays complex in 
Barnstable, also have oxygen-depleted sediments. This had occurred in areas of Chesapeake Bay and the 

waters 
of Cape Cod are not nearly as extensive as observed in these locations, these areas need to be monitored and 
remedied before the problem progresses.31 

Overexploitation 

This region of Massachusetts was given the name of Cape Cod because of its abundance of codfish. Today 
these fish have virtually disappeared from the waters of the Bay. Other species found in the Bay and Sound, 
such as flounder, tautaug, sea bass, and striped bass have likewise suffered from overexploitation. 

With reference to some commercial shellfish species, overexploitation is tied directly to habitat destruction. 
The development of different methods of fishing to increase the catch of a declining stock has been disruptive. 
Hydraulic pumping for sea clams was once outlawed in the Bay. Over the past several decades, however, it 
has been re-implemented in an attempt to increase the harvesting of these clams. 
 

In summary: The health of Cape Cod Bay is increasingly threatened by: nitrogen from development and consequent 

runoff from septic systems; polluted run-offs sending contaminants picked up in rainwater and melting snow which are 

eventually emptied into the bay; habitat destruction especially eelgrass and sea grasses; Eutrophication, high levels of 

plant growth from excessive nutrient input that leads to algae blooms (HABs) and hypoxia, low oxygen levels killing 

marine life; overexploitation of marine life in the bay; and invasive species.  

 

worse. For example, the Association to 
pollution feeds cyanobacteria blooms, also known as toxic 

algae, which can kill wildlife and harm humans and pets. Scientists predict warming temperatures attributable to climate 
change will contribute to more frequent and intense toxic algae blooms 32 For example, Lobster deaths.33 
 
Because the overall health of the bay has not improved, it stands to reason that neither EPA nor the state can grant a 
modification to the discharge permits and relax its discharge standards set in 2020.  

 
31 See also Unprecedented summer hypoxia in southern Cape Cod Bay: an ecological response to regional climate change?31 (ME Scully, WR 
Geyer  - - bg.copernicus.org  
32 https://www.wbur.org/news/2022/01/03/cape-cod-water-pollution-report 
33 https://www.wbur.org/news/2021/11/09/hypoxia-cape-cod-bay-algae-bloom-karenia-mikimotoi  
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APPC Monitoring Report -  Cod Bay34 

The  Association to Protect Cape Cod  (APCC) report saw continued degradation of both marine and freshwater water 
quality. It noted for the first time none of the 21 marine bays and estuaries the APCC monitors along the  south-
facing shoreline had acceptable water quality. For the Cape as a whole, only six of 4 bays and estuaries were rated as 
having acceptable water quality, while 41, or 87%,received a grading of unacceptable. Last  report had 38% 
receiving a failing grade, or 79%, and in 2019 report, 68% failed.35 
 
 

 
 
It is time  this vital resource will be provided with the increased oversight that it needs. 

 
Ecological Analysis Must Include Interactive Effects Chemicals, Metals  and Radionuclides:  
 
Although the EPA permit focuses solely on chemical contaminants, the discharge will also include radionuclides, 
chemicals and metals that also will be in the receiving water and sediment from  and other parties, previous 
releases. DEP is not restricted to the type of contaminant, and it also must consider the interaction between them.  
 
Research has shown that radionuclides, chemicals, and metals interact, enhancing one  mischief, and can pose 
enhanced threats to marine life. Contaminants cannot be evaluated one at a time in isolation. Unfortunately, that has been 
the case.  
 
H  modification application, sections G and H, admits, for example, that copper, lead, nickel, and zinc will be 
released, but it says in  low  and will be further reduced by comingling the wastewater inside the 
building prior to discharge, filtering,  and dilution  with seawater during discharge. Filtering, at best, is approximately 
90-95%. Tritium cannot be filtered because it is radioactive water. Dilution is not the solution, either. The same 
contaminants will be released, simply harder to detect by monitors. 

 
3434 APCC.org  
35 https://www.capecodtimes.com/story/news/2022/01/11/cape-cod-water-quality-continues-decline-says-watchdog-
group-apcc/9093785002/  



Below are a handful of studies, emphasis provided by Ma1y Lampe1i. For a long list and summaiy of studies, please see 

the Attachment. 

a. Nuclear power: how might radioactive wastewater affect the environment?36 

April 30, 2021 " ... experiments with both marine and freshwater mussels found that when radionuclides are present 
in seawater alongside commonly-occuning metals like copper, the DNA damage caused by radionuclides to the 
mussels was increased. Much, much more reseai·ch is needed to understand the effects of exposure to different types 
of radionuclides on different species. The study is the first to explore the interactive effects of ionizing radiation (IR) 
and Cu on two bivalve species representing two ecological habitats. The complexity of IR-metal interactions 

demonstrates that extrapolation of findings obtained from single stressor studies into field conditions could be 
misrepresentative of real-world environments. In tum, environmental protective strategies deemed suitable in 
protecting biota from a single, isolated stressor may not be wholly adequate." 
https://www.tandfonline.com/doi/full/10.1080/09553002.2020. l 823032 

b. Evaluation ofinteractive effects ofphosphorns-32 and copper on marine and freshwater bivalve mollusks showed 

that contaminants seldom occur in isolation in the aquatic environment.31 

"Results concluded a clear antagonistic effect of Zn on 3H-induced DNA damage at all Zn concentrations used, likely 
explained by the impo1iance of Zn in DNA repair enzymes. The interaction of DOC with 3H was variable, with 
strong 3H-DOC associations observed in the first 3 d of the experiment. The secretion of 3H-binding ligands by the 
mussels is suggested as a possible mechanism for eai-Iy biological control of 3H toxicity. The results suggest risk 
assessments for radionuclides in the environment require consideration of potential mixture effects." 

https://www.sciencedirect.com/science/article/abs/pii/S0265931X17306124,, Journal of Environmental 
Radioactivity, Vol. 187, July 2018, Pages 133-143 

f.:.. Radionuclides On Marine Mussels: Proteomics and Ecotoxicological Approaches. 2020 
https://pearl.plymouth.ac.uk/handle/10026.1/16786 Assessing the Impacts of Metals and Radionuclides on Mai·ine 
Mussels: Proteomics and Ecotoxicological Approaches, 2020 

"It is well established that anthropogenic contaminants occur in all probable combinations and therefore are not 
isolated in their threat to the aquatic environment. Recently there has been an increasing interest in measuring 
pollutants in environmentally realistic conditions to predict the potential detrimental outcomes on the ecosystem. This 
includes realistic levels of contamination concentrations, chronic exposures duration and mixtures of contaminants. 
With this perspective, in the present work, marine mussels, Mytilus galloprovincialis were exposed to concentrations 
of copper (5, 32 µg L-1), lead (5, 25 µg L-1) and tritiated water (HTO, 1.5, 5 MBq L-1) both individually and as a 

bina1y mixture. Bina1y combinations of Cu, Pb and HTO demonstrated different impacts to genotoxic (i.e., DNA 
damage and chromosomal abenations) enzymatic (acetylcholinesterase and glutathione activity, protein carbonyl 
content) and behavioural ( clearance rate) compared to M. galloprovincialis exposed to the same contaminants 
singulai·ly. In paiiicular, the comet assay results, which suggests an antagonistic increase with the highest binaiy 

treatment in Cu-Pb, Cu-HTO and Pb-HTO (Cu-32 ~Lg L-1, Pb- 25 ~Lg L-1 and HTO- 5 MBq L-1. As determined in 

36 https://theconversation. com/nuclear-power-how-might-radioactive-waste-water-affect-the-environment-159483 
37 https ://www.tandfonline.com/doi/full/10 .1080/09 5 53002 .2020 .1823 03 2: https :/ /theconversation.com/nuclear-power-how-might-radioactive
waste-water-affect-the-environment-1 59483 
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this work, environmental contaminants interact with each other, which affect an ecologically and economically 
important marine invertebrate differently compared to single exposures." 

It is important to note that Tritium cannot be filtered from Pilgrim's proposed wastewater release. Tritium is in the 
bay now from previous water and stack releases and more will be there if Pilgrim is allowed to release its 1.1 million 
gallons of contaminated wastewater. 

d. Mixtures of tritiated water, zinc and dissolved organic carbon: Assessing interactive bioaccumulation and 
genotoxic effects in marine mussels, Mytilus galloprovincialis, Holly B.C. Pearson a 1, Loma J. Dallas b 1, Sean 
D.W. Comber a, Charlotte B. Braungardt a, Paul J. Worsfold a, Awadhesh N. Jha 

https://www.sciencedirect.com/science/aiiicle/abs/pii/S0265931X17306124 
Jomnal of Environmental Radioactivity -Volume 187, July 201 8, Pages 133-143 

Abstract: Release of tritium (3H) in the marine environment is of concern with respect to its potential bioaccumulation 
and detrimental impact on the biota. Previous studies have investigated the uptake and toxicity of this radionuclide in 
marine mussels, and the interaction of 3H with dissolved organic ligands and elevated temperatme. However, despite 
the well-established view that toxicity is paiily governed by chemical speciation, and that toxic effects of mixtme of 
contaminants are not always additive, there have been no studies linking the prevailing chemistry of exposme waters 
with observed biological effects and tissue specific accumulation of 3H in combination with other constituents 
commonly found in natural waters. 
This study exposed the marine mussel Mytilus galloprovincialis for 14 days to mixtmes of 3H (as tritiated water, 
HTO) and zinc (Zn) at 5 Mbq L-1, and 383, 1913 and 3825 nM Zn, respectively, to investigate (a) 3H and Zn 
paii itioning in soft tissues of mussels, and (b) DNA dainage in haemocytes, detennined using the single cell 
gel electrophoresis or the comet assay. Additionally, the extent of association of 3H with dissolved organic 
carbon (DOC, added as hmnic acid) over the exposure period was investigated in order to aid the interpretation 
of biological uptake and effects. 

Results concluded a clear antagonistic effect of Zn on 3H-induced DNA damage at all Zn concentrations used, 
explained by the importance of Zn in DNA repair enzymes. Suggest risk assessments for radionuclides in the 
environment require consideration of potential mixture effects. Previous studies have demonstrated that 3H induces 
DNA damage to the haemocytes of mai·ine bivalve molluscs (e.g., oysters and mussels) at considerably below the 
recommended (dose) guidelines ofIAEA and EURATOM. fu addition, 3H bioaccumulates in specific tissue in these 
biota of ecological and economic impo1i ance (Hagger et al., 2005, Jha et al., 2005, Jaeschke et al., 2011, Devos et 
al., 201 5, Dallas et al., 2016a, Dallas et al., 2016b). DNA is the important target for the action of ionising radiation 
(UNSCEAR, 1996). fu addition, there is growing concern over the presence of those contaminants, which have the 
potential to induce cai·cinogenic, mutagenic and reproductive toxicity (Dallas et al. , 2016) this study aimed to 
investigate the induction of genetic damage and tissue specific bioaccumulation of 3H in mai·ine mussel, Mytilus 

galloprovincialis, either alone or as binaiy mixtmes of HTO and Zn, and HTO and dissolved organic carbon (DOC) 

Conclusions 
Om study provides both chemical and biological data over an exposme duration of 14 days of marine mussels to 
unaiy and binaiy mixtmes of zinc, tritium, and dissolved organic carbon. As there is growing concern over the 
presence of those contaminants which could be cai·cinogenic, mutagenic and reproductive toxicants (Dallas et al., 
2013), genotoxicological assessment in haemocytes of exposed mussels reveals, for the first time, evidence of 
antagonism when Zn is added at concentr·ations. 
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e. Assessing The Impacts of Metals and Radionuclides on Marine Mussels: Proteomics And Ecotoxicological 
Approaches, Crowther, 2020, https://pearl.plymouth.ac.uk/handle/10026.1/16786 

It is well established that anthropogenic contaminants occur in all probable combinations and therefore are not 
isolated in their threat to the aquatic environment. Recently there has been an increasing interest in measuring 
pollutants in environmentally realistic conditions to predict the potential detrimental outcomes on the ecosystem. 
This includes realistic levels of contamination concentrations, chronic exposures duration and mixtures of 
contaminants. With this perspective, in the present work, marine mussels, Mytilus galloprovincialis were exposed 
to concentrations of - -1) and tritiated water (HTO, 1.5, 5 MBq L-1) both 
individually and as a binary mixture. 

Binary combinations of Cu, Pb and HTO demonstrated different impacts to genotoxic (i.e. DNA damage and 
chromosomal aberrations) enzymatic (acetylcholinesterase and glutathione activity, protein carbonyl content) and 
behavioural (clearance rate) compared to M. galloprovincialis exposed to the same contaminants singularly. 

As determined in this work, environmental contaminants interact with each other, which affect an ecologically and 
economically important marine invertebrate differently compared to single exposures. 

This indicates the requirement for more environmentally realistic exposure conditions to facilitate the implementation 
of regulations for hazard and risk assessments for the protection of both environmental and human health. 

Chemical contaminants alone, like radioactive isotopes,  can cause damage to marine life, as shown, for 
example,  in the following study. 

f. Effects of heavy metals on sex inversion of the mussel Mytilus galloprovincialis Lam., 1819 in coastal zone of the 
Black Sea  https://pubmed.ncbi.nlm.nih.gov/36347192/ 

N S Chelyadina 1, M A Popov 1, N V Pospelova 2, L L Smyrnova 3 

to change into males during post-spawning development of gonads. The degree of impact of heavy metals on the sex 
change in mussel females was different and decreased in the following sequence: Cu2+ 2+ 2+ 2+ 
Zn2+. Copper ions had the greatest effect, which caused a sex inversion in 54 % of females. The heavy metals Hg2+ and 
Pb2+ were also quite toxic causing mortality in 13 % and 10 % of individuals, respectively. It is possible to use M. 

 

38 

Holtec points to  environmental reports to show that there has been no negative impact of  releases 
into Cape Cod Bay. We are meant to conclude that there would be no negative impact to dumping 1.1 M gallons of 
contaminated wastewater into the bay. Those reports are not convincing. They do not provide reliable information to 
judge the ecology of the bay and the impact of discharge. For example:  The samples are too small; some of the control 
samples are in fact indicator samples and should be treated as such; the samples are tested only for gamma, where beta 
and alpha will be missed; and the media are collected by the licenses and  analyses and reports were performed by 
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Sediment: Only 12 samples are requiJ:ed and only from the surface layer-not specialized depth sampling. The samples 
are taken from the discharge canal outfall, Manomet Point, Plymouth Harbor, Plymouth Beach and controls from 
Duxbmy and Marshfield. Analysis is gamma only. 

Shellfish, Mussels, Clams and Quahogs This is an important omission because research points to the cmcial importance 
to consider the life stage, sex and size of aquatic inve1tebrates used in experiments, as these factors have impo1tant 
implications for absorbed dose. 39 (I 0) samples and just the meat-not shells sampled semi-annually. Only 8 samples taken 
in 2019. Samples are from discharge canal outfall and one other location in Plymouth-Plymouth harbor and from controls 
in Duxbmy and Marshfield. Analysis is gamma only. 

Lobsters: (5) samples taken, monthly from discharge area June-September, one time from controls. Location of samples 
is the outfall area of discharge canal and control locations in Cape Cod Bay and Vineyard Sound. Analysis is gamma 
only. 

Fish : only (9) fish samples are taken. Bottom oriented fish are sampled on a semiannual basis from the outfall area of 
the discharge canal, and on an annual basis from a control location. Other fish are sampled annually from the discharge 
canal outflow and control locations in Cape Cod Bay and Buzzards Bay. Obviously, there is no indication whether these 

9 fish lived anywhere near Pilgrim Station. Analysis is gamma only. 

There is insufficient information from these samples. Ken Buesseler (WHOI) explained "radioactive contaminants have 
vastly different fates in the ocean depending on their chemical nature. Some dilute and mix and are transpo1ted the same 
as water, like tritium. Others are more likely to be associated with marine sediments, like cobalt-60, and others accumulate 
in marine biota .. Usually cesium isotopes and strontium-90 are of concern." 

For example, in the article Assessing the Impact of Ionizing Radiation on Aquatic Inve1tebrates: A Critical Review by 
Dallas, Loma, Keith-Roach, Lyons, Zha, Radiation Research 177 (5): 693-716, Published by the Radiation Research 
Society40 The research showed that age, sex, and size of the invertebrate detennined radiosensitivity. Therefore, absent 

Holtec indicating the age, sex and size of the samples, there is not enough info1mation from the samples collected to be 
useful. 

VII. Holtec, not DEP or EPA, is Responsible for any Delays. 

Holtec's spokesperson, Patrick O'Brien took the position in the Provincetown Independent July 26, 202341 that, " ... the 

permitting process has slowed economic development at the site. His statement continued: "This process has already 

delayed the completion of the project for an additional four years, impacted the workforce on site and further changes 

39 Assessing the Impact oflonizing Radiation on Aquatic Invertebrates: A Critical Review, Lorna J. Dallas, Miranda Keith-Roach, Brett P. 
Lyons, Awadhesh N. Jha, School of Biomedical & Biological Sciences, University of Plymouth, UK, RADIATION RESEARCH 177, 693- 716 
(2012), Radiation Research Society, 2012, pg. 699 
https://scholar.google.com/scholar?g=assessing+the+impact+of+ionizing+radiation+on+aguatic+inve11ebrates:+a+critical&hl=en&as sdt=0&a 
s vis=l&oi=scholai1 
40 https://doi.org/10.1667 IRR2687. l 
41 State Agency Denies Holtec' s Permit Change, DEP's draft decision blocks path to nuclear wastewater release f or now, Christine Leger, 
Ju~y 23,2023 HTIPS://PROVINCETOWNINDEPENDENT.ORG/FEATURED/2023/07/26/STATE-AGENCY-DENIES-HOLTECS
PERMIT-CHANGE/ 
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when the site can be returned to be an economic driver for the Plymouth Community." What is wrong with O'Brien's 

statement? 

It is Holtec, not the permitting process, which has slowed the process. Holtec did not ask to discharge this waste when 

asking for the 2020 permits. It was delayed over three years to ask for modification. Holtec refused to take the other three 

options 42 to deal with the wastewater such as shipping the wastewater to an available licensed facility in Texas WCS, an 

option taken by NorthStar decommissioning Vermont Yankee. It shipped two (2) million gallons, nearly twice Pilgrim's. 

The delay was Holtec's choice. Holtec made its decision to delay months before the DEP issued the Tentative Decision. 

The real reason Holtec decided to delay completion of the project is lack of money. Holtec's latest financial report to the 

NRC (03 .31.23) showed that the value of the Decommissioning Trust Fund, that finances decommissioning Pilgrim, fell 

$307M largely due to the stock market.43 The DTF was $825M (3/31/22) and fell to a balance of $51 SM (3/31/23). Also, 

costs to decommission, like all costs, increased. The result of the financial drop and inflation is a four-year delay in 

completing decommissioning to partial site release to 2031. 

Mr. Noyes May 22 power point presentation, slide 3 explains further. Note that the number one driver for the delay is 

"preserving Decommissioning Trust Fund Growth by flattening cost curves," not "Uncertainty Associated With The 

NPDES And Surface Water Discharge Permits Modifications." 

Schedule Impacts ••••• HO LTEC 
INU R NAflO 'i Al 

4-year delay in Partial Site Release (PSR) caused by 4-year delay in 
reactor vessel segmentat ion and reactor bui lding demolition 

Drivers: 
• Preserving Decommissioning Trust Fund Growth by flattening cost 

curves 
• Reactor Pressure Vessel segmentation option evaluation based on 

industry lessons learned and likely innovations 
• Uncertainty associated w ith the NPDES and Su rface Water 

Discharge Permits modifications 

Pine DuBois, at the DEP Hearing August 24, 2023, testified that in essence the I. I M gallons of radioactive and 
chemically contaminated wastewater should be discharged into Cape Cod Bay. She said this would hasten dewatering 
the reactor and speed up dismantlement and cleanup, needed to beat sea level rise impacting the property and carrying 
contaminants still in the soil out to sea. She should have listened to Holtec that explained at the May 22, 2023, NDCAP 
meeting, otherwise.44 What is wrong with DuBois' statements? 

42 https://www.nrc.gov/info-finder/reactors/pilg/fag-discharge.html Who is responsible for determining how the liquid effluents at Pilgrim 
are removed from the site? 
43 https://www.mass.gov/doc/holtecs-annual-decommissioning-fund-report-to-the-nrd download 
44 See approved May NDCAP minutes ,July 24, 2023, and referenced video Minute markers I :36:40-l :40:31 
https:/ /www.youtube.com/watch?v=IkQ4T9jcTZI 
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At the May 22 NDCAP meeting, two other NDCAP panelists (Andrew Gottlieb and Seth Pickering, DEP) asked how 
the delay would impact Holtec's schedule to dewater. We learned from Holtec's responses to Andrew and Seth that the 
delay would not change the dewatering schedule for the spent fuel pool or cavity. The water will be needed for shielding 
during dismantling over the delayed 4 years. Holtec may be the ability to drain the reactor vessel of its 5,000-6,000 
gallons of water earlier if Holtec decides to go to dry dismantlement of the "interior of the can" by using a fixative, 
meaning water shielding would no longer be needed to protect workers. If Holtec decides to use a fixative, it may explain 
ifHoltec decides to evaporate that 5,000-6,000 gallons using water heaters that were installed the beginning of this year. 

decide the 5,000-6,000 gallons using the water heaters installed the beginning ofthis year45. 

CONCLUSION 

We conclude where we started. DEP correctly found that Holtec's request to modify its permit violates the Ocean 
Sanctmuy Law. The legislature recognized back in 1972 that Cape Cod Bay's economic, ecological, recreational/ascetic 
values needed a high level of protection, that we described in some detail. 

For those same reasons (economic, ecological, recreational, and ascetic harm from discharging), Holtec's modification 
request must be denied because its discharge would violate. in addition to the Ocean Sanctua1y Act, the Massachusetts 
Endangered Species Act (MOL.ch 131A), the National Sanctuaiy Act that protects Stellwagen Bank, six miles off the 
coast of Provincetown), Massachusetts Crimes Against Public Health (MOL ch 270) that makes it a crime to deposit or 
discharge "waste or other material of any kind on a public highway or within 20 yards of a public highway, or on any 
other public land, or in or upon coastal or inland waters ... or on property of another," the Massachusetts Oi I and 
Hazardous Material Release Prevention Act, and the states anti-degradation requirements (314 CMR 404). All laws, 
that DEP should include in its final denial so as to be able to use them in comi if Holtec files an appeal. Multiple aITows 
in the quiver ai·e better than one. 

Do not forget that, in its June 2020 in the Settlement Agreement ( at III, 10, 1), Holtec agreed to comply with state laws 
and regulations; and at paragraph 48 in the settlement it says, " No Party to this Agreement (or any person or entity 
affiliated or related to a Party to this Agreement) shall assert that any provision of this Agreement (or the Agreement 
itself) is invalid under any federal law or any provision of the U S. Constitution. " In other words, they agreed there would 
be no claim to preemption. These laws and regulations, and the reasons they prohibit Holtec's desired dumping, are 
discussed briefly below and in more detail in James Lampert' s Comments in Support ofDEP's Tentative Determination. 

It is also important EPA cannot issue Holtec' s requested permit unless DEP certifies that the modified EPA permit 
complies with state laws. For that reason, Pilgrim Watch asks that DEP not only deny Holtec' s application but that it 
also infonns EPA that the state will not certify any EPA permit allowing Holtec' s proposed discharge. 

The Commonwealth's Administration, elected federal, state, and town officials, organizations representing trade groups, 
public interest groups, and last and most impo1iant thousands of citizens have consistently and coITectly repeated, 
"NOT ONE DROP." 

45 Holtec Releases Some Pilgrim Wastewater as Gas- Officials say amount is small, but watchdogs ,vony more is planned Provincetov.rn 
Independent, Christine Legere, Aug 23, 2023. https://provincetownindependent.org/featured/2023/08/23/holtec-releases-some-pilgrim-waste
as-gas/ 
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Respectfully submitted, August 29, 2023, on behalf of Pilgrim Watch, 
 
Mary Lampert, director
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APPENDIX  

INTERACTIVE EFFECTS METALS AND RADIONUCLIDES 

 
Ecological Analysis Must Include Interactive Effects Chemicals , Metals, and Radionuclides 

 

Although the EPA permit focuses solely on chemical contaminants, the discharge will also include radionuclides, and 

radionuclides  and chemicals/metals will be in the receiving water and sediment from  and other parties, 

previous releases. DEP is not restricted to chemicals, and it also must consider the interaction between contaminants. 

Research has shown that radionuclides, chemicals, and metals interact, enhancing one  mischief, and can pose 

enhanced threats to marine life. Contaminants cannot be evaluated one at a time in isolation. Unfortunately, that has been 

the case.  modification application  (

, sections G and H, admits, for 

example, that copper, lead, nickel, and zinc- perhaps others- will be released, along with radionuclides. These metals also 

are already in the bay from previous discharges. The following collection are abstract collections of studies looking at 

the interactions. Highlights in studies provided by Mary Lampert. 
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INTERACTIVE EFFECTS METALS AND RADIONUCLIDES 

copper & phosphorus-32 -mussels (2020) 
https://pearl.plymouth.ac.uk/bitstream/handle/10026.1/18266/Vernon%20et%20al%20MS%20Revised%20FINAL~deposition~1
6.9.20.pdf?sequence=1 
LINK HAS WHOLE STUDY & CONTACT INFO 
 
University of Plymouth PEARL https://pearl.plymouth.ac.uk Faculty of Science and Engineering School of Biological and 
Marine Sciences 2020-10-06 Evaluation of interactive effects of phosphorus-32 and copper on marine and freshwater 
bivalve molluscs Jha, Awadhesh http://hdl.handle.net/10026.1/18266 10.1080/09553002.2020.1823032 International Journal of 
Radiation Biology Taylor and Francis All content in PEARL is protected by copyright law. Author manuscripts are made 
available in accordance with publisher policies. Please cite only the published version using the details provided on the item 
record or document. In the absence of an open licence (e.g. Creative Commons), permissions for further reuse of content should 
be sought from the publisher or author.

International Journal of Radiation Biology Evaluation of interactive effects of phosphorus-32 and copper on marine and 
freshwater bivalve molluscs Emily L. Vernona, Michael N. Mooreabc, Tim P. Beande and Awadhesh N. Jhaa* aSchool of 
Biological and Marine Sciences, University of Plymouth, Plymouth, 
*Correspondence: a.jha@plymouth.ac.uk Running Title: Effects of radionuclide and metal on mussels 

Abstract Purpose: Contaminants seldom occur in isolation in the aquatic environment. While pollution of coastal and inland water 
bodies has received considerable attention to date, there is limited information on potential interactive effects between 
radionuclides and metals. Whether by accidental or controlled release, such contaminants co-exist in aquatic ecosystems and 
can pose an enhanced threat to biota. Using a range of biological responses, the study aimed to evaluate relative interactive 
effects on representative freshwater and marine bivalve species. 
Methods: An integrated, multi-biomarker approach was adopted to investigate response to copper ( -1), a known 
environmentally relevant genotoxic metal and differing concentrations of phosphorus-32 (32P; 0.1 and 1 mGy d-1), alone and in 
combination in marine (Mytilus galloprovincialis) and freshwater (Dreissena polymorpha) mussels. Genetic and molecular 
biomarkers were determined post-exposure and included DNA damage (as measured by the comet assay), micronuclei (MN) 

-H2AX foci induction and the expression of key stress-related genes (i.e. hsp70/90, sod, cat, gst).  
Results: Overall, using a tissue-specific (i.e. gill and digestive gland) approach, genotoxic response was reflective of exposures 
where Cu had a slight additive effect on 32P-induced damage across the species (but not all), cell types and dose rates. 

-H2AX assays, across both the tissues. Transcriptional 
expression of selected genes were generally unaltered in response to contaminant exposures, independent of species or tissues. 3  
Conclusions: Our study is the first to explore the interactive effects of ionizing radiation (IR) and Cu on two bivalve species 
representing two ecological habitats. The complexity of IR-metal interactions demonstrate that extrapolation of findings 
obtained from single stressor studies into field conditions could be misrepresentative of real-world environments. In turn, 
environmental protective strategies deemed suitable in protecting biota from a single, isolated stressor may not be wholly 
adequate

Highlights -

Multiple stressors should be considered in assessing the impact of ionizing radiations   
 

Mixtures of tritiated water, zinc and dissolved organic carbon: Assessing interactive bioaccumulation and 
genotoxic effects in marine mussels, Mytilus galloprovincialis 
  Holly B.C. Pearson a 1, Lorna J. Dallas b 1, Sean D.W. Comber a, Charlotte B. Braungardt a, Paul 
J. Worsfold a, Awadhesh N. Jha  
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Journal of Environmental Radioactivity -Volume 187, July 2018, Pages 133-143

Abstract 

Release of tritium (3H) in the marine environment is of concern with respect to its potential 
bioaccumulation and detrimental impact on the biota. Previous studies have investigated the uptake and 
toxicity of this radionuclide in marine mussels, and the interaction of 3H with dissolved organic ligands and elevated 
temperature. However, despite the well-established view that toxicity is partly governed by chemical speciation, and 
that toxic effects of mixture of contaminants are not always additive, there have been no studies linking the prevailing 
chemistry of exposure waters with observed biological effects and tissue specific accumulation of 3H 
in combination with other constituents commonly found in natural waters. This study exposed the marine 
mussel Mytilus galloprovincialis for 14 days to mixtures of 3H (as tritiated water, HTO) and zinc (Zn) at 5 Mbq 
L , and 383, 1913 and 3825 nM Zn, respectively, to investigate (a) 3H and Zn partitioning in soft tissues of mussels, 
and (b) DNA damage in haemocytes, determined using the single cell gel electrophoresis or the comet assay. 
Additionally, the extent of association of 3H with dissolved organic carbon (DOC, added as humic acid) over 
the exposure period was investigated in order to aid the interpretation of biological uptake and effects. Results 
concluded a clear antagonistic effect of Zn on 3H-induced DNA damage at all Zn concentrations used, 
likely explained by the importance of Zn in DNA repair enzymes. The interaction of DOC with 3H was 
variable, with strong 3H-DOC associations observed in the first 3 d of the experiment. The secretion of 3H-binding 
ligands by the mussels is suggested as a possible mechanism for early biological control of 3H toxicity. The results 
suggest risk assessments for radionuclides in the environment require consideration of potential 
mixture effects. 

Introduction 

The release of radionuclides into the environment is of particular concern to scientists, regulators and the general 
public (Dallas et al., 2012, Dallas et al., 2016a, Dallas et al., 2016b, Jha, 2008), especially in light of recent events such 
as the Fukishima Daiichi nuclear disaster (FDND) of 2011. Tritium (3H), a radioactive isotope of hydrogen is produced 
and discharged in large quantities by nuclear power plants and nuclear fuel reprocessing facilities (NFRF), mostly as 
tritiated water. The FDND is estimated to have released between 10 and 50 thousand TBq of tritium into the NW 
Pacific ocean (Povinec et al., 2013). From 2005 to 2008, the two NFRFs discharging into the English Channel/Irish 
Sea (i.e. at Sellafield in the UK and La Hague in France) discharged ca. 1000 10000 TBq y  (i.e. 1 10 K TBq y ) of 
tritiated water (HTO) (Dallas et al., 2016b). 
Previous studies have demonstrated that 3H induces DNA damage to the haemocytes of marine 
bivalve molluscs (e.g. oysters and mussels) at considerably below the recommended (dose) guidelines 
of IAEA and EURATOM. In addition 3H bioaccumulates in specific tissue in these biota of ecological and economic 
importance (Hagger et al., 2005, Jha et al., 2005, Jaeschke et al., 2011, Devos et al., 2015, Dallas et al., 2016a, Dallas et 
al., 2016b). Despite this, potential modulation of these effects in a situation where organisms are co-exposed to 3H and 
other contaminants has not been explored. 

(Zn) is a metal likely to be found co-localised 
with 3H. It is biologically active, playing an important role in enzyme-catalysed reactions within 
organisms, but potentially toxic when present in excess. In addition, Zn has been shown to exhibit both 
antagonistic and synergistic outcomes in combination with other metals. For example, a synergistic effect 
is observed when larvae of Mytilus galloprovincialis are exposed to Zn and Cd in combination. Markedly higher levels 
of metallothionein production, an indicator of metal-induced stress, has been predicted for the sum of the two metals' 

omes of organisms exposed to various metals 
showed that Zn2+ exhibited a protective effect against damage caused by Cd2+ and Cu2+(Viarengo et al., 2000). Another 
study showed the accumulation of Cd in Mytilus edulis decreased, and Cu increased, in the presence of higher 
concentrations of Zn (Elliott et al., 1986). Zinc is therefore considered a good candidate for investigating potential 
interactive (i.e. antagonistic, synergistic or additive) effects in combination with 3H. 
It is known that dissolved organic ligands can ameliorate the potential toxic effects of metals in environmental waters 
by complexation of the biologically available free metal. Information on the interaction of 3H with dissolved ligands is, 
however, limited to a few studies (e.g. Turner et al., 2009) that report chemical behaviour, without investigation of 
concomitant biological effects. 
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DNA is the important target for the action of ionising radiations (UNSCEAR, 1996). In addition, there is 
growing concern over the presence of those contaminants, which have the potential to induce 
carcinogenic, mutagenic and reproductive toxicity (Dallas et al., 2013). There has however been only limited 
study to evaluate potential impact of ionising radiations on the aquatic invertebrates which play important role in 
ecosystem functioning and which could also pose risk to human health via the food chain (Dallas et al., 2012, Jha, 
2008). Furthermore, it is also appreciated that contaminants in the environment occur in all probable combinations 
and their bioaccumulation and toxic effects could be influenced by many confounding factors (Jha, 2008). 

Within the above context, this study aimed to investigate the induction of genetic damage and tissue 
specific bioaccumulation of 3H in marine mussel, Mytilus galloprovincialis, either alone or as binary 
mixtures of HTO and Zn, and HTO and dissolved organic carbon (DOC). Following exposure of mussels to 
binary mixtures of differing concentrations of Zn and a fixed concentration of HTO, the objectives of the study were to 
(a) determine Zn speciation and the association of HTO with DOC present in the exposure waters, (b) investigate the 
partitioning of HTO and Zn inside the mussels, and (c) quantify the extent of DNA damage in haemocytes following 
various treatments. In order to achieve these objectives, the chemistry of the exposure water, resultant biological 
effects and their potential links were investigated. Anodic stripping voltammetry (ASV) and solid phase extraction 
(SPE) were used to investigate Zn speciation and HTO association with DOC in exposure waters throughout the 
experimental time. Post-exposure organism dissection, individual tissue analysis and evaluation of genetic damage in 
the haemocytes (using the single cell gel electrophoresis or the comet assay) were carried out following various 
treatments in the marine mussels. 

Section snippets 

Radiation protection- This study was carried out within University of Plymouth's Consolidated Radioisotope Facility 
(CORiF, an ISO 9001 accredited laboratory) or in controlled spaces, under the guidance of the Radiation Protection 
Supervisor and Radiation Protection Assistant. All necessary precautions were taken to ensure minimal exposure of 
experimenters and colleagues to 3H. 

Sample apparatus and reagents-Standard clean laboratory operating procedures were adhered to throughout the 
experiment. Ultra high purity water (UHP: 

Quality control-Percent recoveries of total dissolved Zn in aquatic CRMs as determined by ASV were all within 92.1
100.1% (certified concentration 172.3 ± 11 nM Zn). The ASV LOD was determined to be 2 nM Zn. In mussel tissue CRM 
percent recovery for determining Zn by ICP-MS was lower than the tolerance range (80.5%), for reasons that are 
unclear. Results were corrected (measured concentration/80.5 × 100) to account for this. The precision of ICP-MS was 
determined as  5% RSD (n = 3) and the LOD was 112 nM Zn. 

Conclusions-Our study provides both chemical and biological data over an exposure duration of 14 days of marine 
mussels to unary and binary mixtures of zinc, tritium, and dissolved organic carbon. As there is growing concern over 
the presence of those contaminants which could be carcinogenic, mutagenic and reproductive toxicants (Dallas et al., 
2013), genotoxicological assessment in haemocytes of exposed mussels reveals, for the first time, evidence of 
antagonism when Zn is added at concentrations of 
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It is well established that anthropogenic contaminants occur in all probable combinations and therefore are not 
isolated in their threat to the aquatic environment. Recently there has been an increasing interest in measuring 
pollutants in environmentally realistic conditions to predict the potential detrimental outcomes on the 
ecosystem. This includes realistic levels of contamination concentrations, chronic exposures duration and 
mixtures of contaminants. With this perspective, in the present work, marine mussels, Mytilus galloprovincialis were 
exposed to concentrations of - -1) and tritiated water (HTO, 1.5, 5 MBq L-1) 
both individually and as a binary mixture. After a 14-days exposure period, ranges of endpoints at different levels of 
biological organisation were investigated, including an in-  the 
results obtained for different endpoints (viz., DNA and chromosomal damage; acetylcholine and glutathione activities, 

analysed using network modelling to establish role of sub-lethal 
biological responses or biomarkers on overall health of the mussels following exposure to contaminants. 
Binary combinations of Cu, Pb and HTO demonstrated different impacts to genotoxic (i.e. DNA damage and 
chromosomal aberrations) enzymatic (acetylcholinesterase and glutathione activity, protein carbonyl content) 
and behavioural (clearance rate) compared to M. galloprovincialis exposed to the same contaminants 
singularly. In particular, the comet assay results, which suggests an antagonistic increase with the highest 
binary treatment in Cu-Pb, Cu-HTO and Pb-HTO (Cu-32 µg L-1, Pb- 25 µg L-1 and HTO- 5 MBq L-1). Whereas the 
induction of micronucleus were significantly lower in treatments combined with Pb-HTO compared to the single 
treatments. A number of influential biomarkers were found with the endpoints used in these studies, especially comet 
assay and glutathione activity when M. galloprovincialis are exposed to the combination of Cu and Pb. As determined 
in this work, environmental contaminants interact with each other, which affect an ecologically and economically 
important marine invertebrate differently compared to single exposures. This was investigated further by 
proteomic analyses, which revealed firstly, a number of proteins of interest that were altered when the mussels were 
exposed to binary combinations of Cu, Pb and HTO. These altered proteins also indicate that a number of biological 
processes, cellular components and molecular functions are potentially affected by these combinations of contaminants. 
The variation in biomarker responses found and alterations in the proteome of M. galloprovincialis exposed to mixtures 
of Cu, Pb and HTO demonstrate the biological complexity of these combination effects. This indicates the requirement 
for more environmentally realistic exposure conditions to facilitate the implementations of regulations for 
hazard and risk assessments for the protection of both environmental and human health. 

 

Copper

Nuclear power: how might radioactive wastewater affect the environment? 
Published: April 30, 2021 9.25am EDT https://theconversation.com/nuclear-power-how-might-radioactive-waste-water-
affect-the-environment-159483 
 
That being said, our experiments with both marine and freshwater mussels found that when 
radionuclides are present in seawater alongside commonly-occurring metals like copper, the DNA 
damage caused by radionuclides to the mussels was increased. Much, much more research is 
needed to understand the effects of exposure to different types of radionuclides on different species. 

 

Copper etc
Effects of heavy metals on sex inversion of the mussel Mytilus galloprovincialis Lam., 1819 in coastal zone of the 
Black Sea  https://pubmed.ncbi.nlm.nih.gov/36347192/ 
N S Chelyadina 1, M A Popov 1, N V Pospelova 2, L L Smyrnova 3 

Abstract: Sex inversion in the mussel Mytilus galloprovincialis under the influence of heavy metals as one of the reasons for the 
shift in the sex ratio in the mussel population on the Black Sea coastal zone of Crimea were considered in the work. The present 
study is the first to directly show that heavy metals can cause females of the mussel M. galloprovincialis to change into males 
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during post-spawning development of gonads. The degree of impact of heavy metals on the sex change in mussel females was 
different and decreased in the following sequence: Cu2+ 2+ 2+ 2+ 2+. Copper ions had the greatest effect, 
which caused a sex inversion in 54 % of females. The heavy metals Hg2+ and Pb2+ were also quite toxic causing mortality in 13 % 
and 10 % of individuals, respectively. It is possible to use M. galloprovincialis as a model organism in the study of mechanism of 
environmental sex reversal in bivalves. 

Copyright © 2022 Elsevier Ltd. All rights reserved. 
https://www.sciencedirect.com/science/article/abs/pii/S0025326X22010050 
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Evaluation of interactive effects of phosphorus-32 and copper on marine and freshwater bivalve mollusks 
Emily L. Vernon,Michael N. Moore,Tim P. Bean,Awadhesh N. Jha 2020 

Purpose 

Contaminants seldom occur in isolation in the aquatic environment. While pollution of coastal and inland water 
bodies has received considerable attention to date, there is limited information on potential interactive 
effects between radionuclides and metals. Whether by accidental or controlled release, such contaminants 
co-exist in aquatic ecosystems and can pose an enhanced threat to biota. Using a range of biological responses, 
the study aimed to evaluate relative interactive effects on representative freshwater and marine bivalve species. 

Methods- 

An integrated, multi-biomarker approach was adopted to investigate response to copper (Cu, g L ), a 
known environmentally relevant genotoxic metal and differing concentrations of phosphorus-32 (32P; 0.1 and 1 
mGy d ), alone and in combination in marine (Mytilus galloprovincialis) and freshwater (Dreissena 
polymorpha) mussels. Genetic and molecular biomarkers were determined post-exposure and included DNA 
damage -H2AX foci induction and the 
expression of key stress-related genes (i.e. hsp70/90, sod, cat, gst). 

Results

Overall, using a tissue-specific (i.e. gill and digestive gland) approach, genotoxic response was reflective of 
exposures where Cu had a slight additive effect on 32P-induced damage across the species (but not all), 
cell types and dose rates. -H2AX 
assays, across both the tissues. Transcriptional expression of selected genes were generally unaltered in 
response to contaminant exposures, independent of species or tissues. 

Conclusions 

Our study is the first to explore the interactive effects of ionizing radiation (IR) and Cu on two bivalve 
species representing two ecological habitats. The complexity of IR-metal interactions demonstrate that 
extrapolation of findings obtained from single stressor studies into field conditions could be misrepresentative 
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of real-world environments. In turn, environmental protective strategies deemed suitable in protecting 
biota from a single, isolated stressor may not be wholly adequate.

 Adoption of an integrated, multi-biomarker approach in two bivalve species. 

 Toxicity of combined mixtures of 32P and Cu compared. 

 Cu induced additive effects with 32P in the tissues. 

 DNA damage and DDR showed strong correlations. 

 Multiple stressors should be considered in assessing the impact of ionizing radiations. 

Tritium-zinc-organic carbon 

Mixtures of tritiated water, zinc and dissolved organic carbon: Assessing interactive bioaccumulation and 
genotoxic effects in marine mussels, Mytilus galloprovincialis, Holly B.C. Pearson a 1, Lorna J. Dallas b 1, Sean 
D.W. Comber a, Charlotte B. Braungardt a, Paul J. Worsfold a, Awadhesh 
N. Jha bhttps://www.sciencedirect.com/science/article/abs/pii/S0265931X17306124   
Journal of Environmental Radioactivity,Volume 187, July 2018, Pages 133-143 

Abstract 

Release of tritium (3H) in the marine environment is of concern with respect to its potential bioaccumulation and 
detrimental impact on the biota. Previous studies have investigated the uptake and toxicity of this radionuclide in 
marine mussels, and the interaction of 3H with dissolved organic ligands and elevated temperature. However, despite 
the well-established view that toxicity is partly governed by chemical speciation, and that toxic effects of mixture of 
contaminants are not always additive, there have been no studies linking the prevailing chemistry of exposure waters 
with observed biological effects and tissue specific accumulation of 3H in combination with other constituents 
commonly found in natural waters. This study exposed the marine mussel Mytilus galloprovincialis for 14 
days to mixtures of 3H (as tritiated water, HTO) and zinc (Zn) at 5 Mbq L , and 383, 1913 and 3825 nM 
Zn, respectively, to investigate (a) 3H and Zn partitioning in soft tissues of mussels, and (b) DNA 
damage in haemocytes, ( Note: 

determined 
using the single cell gel electrophoresis or the comet assay. Additionally, the extent of association of 3H 
with dissolved organic carbon (DOC, added as humic acid) over the exposure period was investigated in order to aid 
the interpretation of biological uptake and effects. Results concluded a clear antagonistic effect of Zn on 3H-induced 
DNA damage at all Zn concentrations used, likely explained by the importance of Zn in DNA repair enzymes. The 
interaction of DOC with 3H was variable, with strong 3H-DOC associations observed in the first 3 d of the experiment. 
The secretion of 3H-binding ligands by the mussels is suggested as a possible mechanism for early biological control 
of 3H toxicity. The results suggest risk assessments for radionuclides in the environment require 
consideration of potential mixture effects. 

https://pearl.plymouth.ac.uk/handle/10026.1/16786 

Copper, Lead, Tritiated Water 

Assessing The Impacts Of Metals And Radionuclides On Marine Mussels: Proteomics And Ecotoxicological Approaches, 
Crowther, Charlotte 

 Thesis - full version (6.549Mb), 2020 
 license.txt (3.016Kb) 

It is well established that anthropogenic contaminants occur in all probable combinations and therefore are not isolated 
in their threat to the aquatic environment. Recently there has been an increasing interest in measuring pollutants in 
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environmentally realistic conditions to predict the potential detrimental outcomes on the ecosystem. This includes 
realistic levels of contamination concentrations, chronic exposures duration and mixtures of contaminants. With this 
perspective, in the present work, marine mussels, Mytilus galloprovincialis (Note: Mediteranian or blue mussel) were 

- -1) and tritiated water (HTO, 1.5, 5 MBq L-1) 
both individually and as a binary mixture. After a 14-days exposure period, ranges of endpoints at different levels of 
biological organisation were investigated, including an in-
results obtained for different endpoints (viz., DNA and chromosomal damage; acetylcholine and glutathione activities, 

analysed using network modelling to establish role of sub-lethal 
biological responses or biomarkers on overall health of the mussels following exposure to contaminants. 
Binary combinations of Cu, Pb and HTO demonstrated different impacts to genotoxic (i.e. DNA damage and 
chromosomal aberrations) enzymatic (acetylcholinesterase and glutathione activity, protein carbonyl content) 
and behavioural (clearance rate) compared to M. galloprovincialis exposed to the same contaminants 
singularly. In particular, the comet assay results, which suggests an antagonistic increase with the highest 
binary treatment in Cu-Pb, Cu-HTO and Pb-HTO (Cu-32 µg L-1, Pb- 25 µg L-1 and HTO- 5 MBq L-1). Whereas the 
induction of micronucleus were significantly lower in treatments combined with Pb-HTO compared to the single 
treatments. A number of influential biomarkers were found with the endpoints used in these studies, especially comet 
assay and glutathione activity when M. galloprovincialis are exposed to the combination of Cu and Pb. As determined 
in this work, environmental contaminants interact with each other, which affect an ecologically and economically 
important marine invertebrate differently compared to single exposures. This was investigated further by 
proteomic analyses, which revealed firstly, a number of proteins of interest that were altered when the mussels were 
exposed to binary combinations of Cu, Pb and HTO. These altered proteins also indicate that a number of biological 
processes, cellular components and molecular functions are potentially affected by these combinations of contaminants. 
The variation in biomarker responses found and alterations in the proteome of M. galloprovincialis exposed to mixtures 
of Cu, Pb and HTO demonstrate the biological complexity of these combination effects. This indicates the requirement 
for more environmentally realistic exposure conditions to facilitate the implementations of regulations for 
hazard and risk assessments for the protection of both environmental and human health. 

Phosphorus 32 

Assessing relative biomarker responses in marine and freshwater bivalve molluscs following 
exposure to phosphorus 32 (<sup>32</sup>P): Application of genotoxicological and molecular 
biomarkers 2020, Journal of Environmental Radioactivity 
 

15% 
tail DNA). Disparity may be down to numerous factors, including differential sensitivity between cell types or species, 
radionuclide properties (e.g. linear energy transfer: LET values), absorbed dose, exposure length and physiological 
factors (i.e. reproductive stage, metabolism, health status) (Nalepa et al., 1991; Jha, 2008; Pearson et al., 2018). As 
previously noted, 32P incorporates directly onto the ribose-phosphate backbone of replicating DNA and isotopic decay 
(32P to 32S) breaks the initial strand (SSB), and by close proximity emitted elections can cause DSBs 

Ammonia Nitrate 

Toxicity of ammonia, nitrite and nitrate to Litopenaeus vannamei juveniles in low-salinity water in single and ternary 
exposure experiments and their environmental implications 2019, Environmental Toxicology and Pharmacology 

:

The limited number of studies of the toxicity combined with nitrogen compounds found synergic and antagonistic 
effects at different exposure times and only evaluate binary combinations of nitrogen compounds (ammonia and 
nitrite, Alcaraz et al., 1999; nitrite and nitrate, Cheng and Chen, 2002a; ammonia and nitrite, Schuler et al., 2010). In 
contrast, numerous studies evaluating on single and mixtures the toxicity mixtures of heavy metals 
and/or other chemicals (organic compounds) have been documented in different taxonomic groups 
such as fish (Feng et al., 2015; Yan et al., 2016), mollusks (Pearson et al., 2018; Zheng et al., 2018) and 
crustaceans (Sung et al., 2014; De Liguoro et al., 2018), studies documenting that the behavior of the 
interactions is highly variable. From these findings, it is of particular importance the development of 
toxicity tests considering the co-exposure of the three nitrogen compounds mixture to evaluate the 



antagonistic and/ or synergic responses under low-salinity conditions in shrimp, since the available 
(binary) studies have been developed in higher salinities. 

CopP.er 
Effects of heavy metals on sex inversion of the mussel Mytilus galloprovincialis Lam., 1819 in coastal zone of the Black 
Sea 
Author links open overlay panelN.S. Chelyadina 3, M.A. Popov 3, N.V. Pospelova 3, L.L. Smymova b 

https://doi.org/10.1016/j .marpolbul.2022.l 14323Get 1ights and content 

Highlights 

Females of Mytilus galloprovincialis inverse of sex influence of heavy metals (Zn2 +, Cd2 +, Pb2 +, Hg2 + Cu2 +). 

The degree of exposure of HM on sex inversion of mussel females decreased in the following sequence: 
Cu2

+ - Cd2
+ - Hg2

+ - Pb2
+ - Zn2

+. 

Cu ions had the greatest effect on the death and sex inversion of mussel females. 

Abst ract 

Sex inversion in the mussel Mytilus galloprovincialis under the influence of heavy metals as one of the reasons for the 
shift in the sex ratio in the mussel population on the Black Sea coastal zone of Crimea were considered in the work. 
The present study is the first to directly show that heavy metals can cause females of the mussel M. 
galloprovincialis to change into males during post-spawning development of gonads. The degree of 
impact of heavy metals on the sex change in mussel females was different and decreased in the following sequence: 
Cu2 + - Cd2 + - Hg2 + - Pb2 + - Zn2 + . Copper ions had the greatest effect, which caused a sex inversion in 
54 % of females. The heavy metals Hg2 + and Pb2 + were also quite toxic causing mortality in 13 % and 
10 % ofindividuals, respectively. It is possible to use M. galloprovincialis as a model organism in the 
study of mechanism of environmental sex reversal in bivalves. 

Data will be made available on request . 
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https: / /www.sciencedirect.com/ science/ article/ abs / pii/ So265931X19305831 
Assessing relative biomarker responses in marine and freshwater bivalve molluscs following exposure to phosphorus 
32 (32 P): Application of genotoxicological and molecular biomarkers 
Author links open overlay panelEmily L. Vernon a, Tim P. Bean b, Awadhesh N. Jha a 

https://doi.org/10.1 016/j.jenvrad.201 9.106120Get rights and content Abstract 

Anthropogenic radionuclides can enter water bodies through accidental or controlled discharges. In 
order to assess their potential iinpact, understanding the liI1k between exposure, tissue specific 
bioaccunntlation and radiation dose rate, to biological or biomarker responses in aquatic biota is 
required. Adopting an integrated, mttlti-biomarker, multi-species approach, we have investigated 
potential biological responses induced by short-lived radionuclide, phosphorus-32 (32 P, 
radiophosphorus) in two ecologically important mussel species, the freshwater Dreissena 
polymorpha (DP) and marine Mytilus galloprovincialis (MG). Adult individuals were exposed to 32 P for 10 days, to 
acquire nominal whole-body average dose rates of 0 .10, 1 and 10 mGy d-1, which encompass a screening value of 
10 µGy h-1 ( 0.24 mGy d-1), in accordance with the ERICA tool. Following exposure, a suite of genotoxic biomarkers 
(DNA damage, y-H2AX induction and micronucleus [MN] formation) were measured in gill and digestive gland 
tissues, along with h·anscriptional expression of selected stress-related genes in both the species (i.e. hsp70/90, 
sod, cat and gg). Our results demonstrate the relationship between tissue specific dosin1etcy. where 32P 
iI1duced a dose-dependent increase, and biological responses independent of species. Gene expression 
analysis revealed little significant variation across species or tissues. Overall, MG appeared to be more sensitive to 
short-term damage (i.e. high DNA damage and y-H2AX induction), particularly in digestive gland. This study 
contributes to limited knowledge on the transfer and biological iinpact of radionuclides within differing 
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aquatic systems on a tissue specific level, aiding the development of adequate management and protective 
strategies. 
Introduction 

Radionuclides discharged in the environment can pose short and long-term detrimental effects to both human and 
natural biota (UNSCEAR, 1982; Dallas et al., 2012). With rapid population growth driving the need for nuclear energy, 
along with accidental (e.g. Chernobyl 1986; Fukushima 2011) and controlled release (i.e. from educational, medical 
and other establishments), radionuclides are of concern to both scientific and regulatory bodies (Hu et al., 2010; 
Khamis and Kavvadias, 2012). While there is not enough experimental information available in the literature to 
develop a screening dose rate for each species (Dallas et al., 2012), a dose rate of 10  h  (0.24 mGy d ) has been 
adopted as a generic screening value (all species), where no significant negative effects are expected at the population 
level (Andersson et al., 2008, 2009). Where this value will over protect some biota and under protect others, it can be 
used as a benchmark to screen out situations of no regulatory concern. As explained in previous literature (Vernon et 
al., 2018), a whole-body dose monitoring approach may be insufficient in wholly protecting organisms 
from radiation exposure, as radionuclides are known to display specificity in tissue uptake. As such, a 
specific tissue (e.g. digestive gland) accumulating a significant proportion of a radionuclide, 
compared to another tissue would receive a far higher dose and therefore, a higher degree of 
biological damage. Whole-body monitoring may therefore mask tissue specific damage. To ensure an 
adequate degree of protection, impacts at sub-organismal and individual levels need to be 
extrapolated and related to those at the population, community, or ecosystem level. Linking radiation 
exposure to tissue specific bioaccumulation and dose rate, and to subsequent biological responses in 
a range of aquatic organisms to establish relative radiation sensitivities will aid this extrapolation 
(Scoppa, 1983; Dallas et al., 2012; Kumar et al., 2017; Carvalho, 2018; Salbu et al., 2018; Skipperud and Salbu, 2018; 
Vernon et al., 2018). 
To date, the majority of radiation studies have focused primarily on external exposures to long-lived 
radionuclides, where whole-body dose rates are related to biological response. However, short-lived 
radionuclides such as 32P (half-life = 14.29 d), whilst occurring in small quantities within the 
environment have the capacity to accumulate in aquatic biota, particularly when they are chronically 
exposed (Smith et al., 2011). When accumulated, internal exposure within cells/tissue can induce 
significant biological damage dependant on the radionuclide and typical range in tissue (e.g. alpha 
particles have short range in tissue, ~0.3 mm) (Cherry et al., 2012). 
Environmental 32P originates from various sources (e.g. cosmogenic and anthropogenic) but there is paucity of 
information about its presence in the environment. While the half-life of this radionuclide is short, it is discharged and 
detected in the aquatic environment. In terms of recorded environmental concentrations, 32P values (2005 2013) 
average 0.27 ± 0.21 Bq L  in the River Clyde (Erskine Habour, King George V Dock), Scotland (SEPA, 2013). 
Reference conditions for 32P (i.e. concentrations that result in a total ingested dose for humans of 0.10 mSv y  if 
consumed at 2 L day ), are set at 57 Bq L  (DWQR, 2014). While not as environmentally prominent as other 
radionuclides such as caesium-137 (137Cs), cobalt-60 (60Co), and tritium (3H), 32P can be utilised as a 
relatively cheap, easy to use (in terms of experimental design) surrogate for beta and gamma emitting 
radionuclides (Vernon et al., 2018), capable of producing an internal and external exposure to study 
biological responses in appropriate models. Furthermore, whilst appearing in small concentrations 
within the environment as mentioned above, 32P is able to rapidly accumulate to high concentrations 
in tissues and could induce detrimental effects in a tissue specific manner (Vernon et al., 2018). Our 
recent study has reported highly tissue specific accumulation in marine and freshwater bivalves, where the greatest 32P 
concentrations were present in the digestive gland (Vernon et al., 2018). Once concentrated in tissues, the 
radioisotope has the potential to cause significant molecular and genetic level effects. 32P is chemically 
and radiologically unique as the mode of actions (MoA) is mediated by DNA double-strand break (DSB) induction 
(Cheng et al., 2015). Aqueous 32P gets incorporated into the ribose-phosphate backbone of replicating DNA, isotopic 
decay (32P to sulfur-32, 32S) results in chemical breakage of DNA (SSBs), and the release of high energy beta particles 
causes further DNA damage through double strand breaks (DSBs) (Cheng et al., 2015). It should be noted that the 

response will be referred as Gamma-H2AX assay in this study. 
Ionising radiations (IR) primarily influence sub-cellular levels of biological organisation by interacting with atoms of 
biomolecules (Bayliss and Langley, 2003). Therefore, molecular and genetic alterations are perceived as an early 
warning signal of organism's stress (Bayliss and Langley, 2003; Czapla-Masztafiak et al., 2016). Due to (a) the 
radiological nature of 32P, (b) its accumulative potential in aquatic biota and (c) the limited amount of information 
available with respect to possible impacts of short-lived radionuclides on the biota, we aimed to investigate potential 



37 
 

genetic and molecular alterations in two bivalve species, inhabiting different environments. Measured biological 
responses included DNA damage and repair, micronuclei (MN) formation, and changes in the transcription of key 
genes involved in stress responses, given that the earliest observable signs of biological stress can be transcriptional 
alteration of the genes (Bahrami and Drabløs, 2016). To date, there is limited information available on IR induced 
mRNA alterations in aquatic invertebrates (Gomes et al., 2018; Han et al., 2014a, b; Farcy et al., 2007, 2011; AlAmri et 
al., 2012; Devos et al., 2015; Dallas et al., 2016). More studies are required, particularly as most of the information 
available in the literature have evaluated expression of genes and other biological responses following exposure of 
organisms to acute, external radiation sources (i.e. 137Cs), which could not be considered as environmentally relevant 
as chronic, low-dose exposures (Dallas et al., 2012). 
In the present study, we investigated 32P-induced potential biological damage in two ecologically important bivalve 
species, the marine mussel Mytilus galloprovincialis (MG), and freshwater species Dreissena polymorpha (DP). 
Bivalve molluscs utilised in the study represent both coastal and inland water bodies (McDonald et al., 1991; Binelli et 
al., 2015). Where marine species might not be used to determine risk in freshwater environments or vice-versa, it is 
important to determine biological damage associated with radionuclide exposure in the biota belonging to the same 
biological group. This would assist in identifying the most sensitive species for environmental protection (Vernon and 
Jha, 2019), and will add to the paucity of radioecological/radiotoxicity data, particular for freshwater bivalves 
(Falfushynska et al., 2016; Vernon et al., 2018). As sessile, filter feeders, bivalves play an important role as 
bioindicators of environmental health (Hawkins, 1992; Viarengo et al., 2007; NOAA, 2012; Souza et al., 2012). Their 
prominent use in ecotoxicological studies has resulted in a well-understood physiology, anatomy and ecology (Bayne, 
1976; Dallas et al., 2012; Binelli et al., 2015; Beyer et al., 2017; Vernon et al., 2018). Digestive gland and gill tissues 
were utilised as in previous studies from our laboratory. This allowed for comparison between biological responses in 
tissues exhibiting varying accumulation patterns. As noted in Vernon et al. (2018), 32P accumulation, and 
therefore dose rate is far greater in digestive gland compared to other soft tissues (i.e. gill, mantle). 
Mussel digestive glands accumulate and process nutrients, which are distributed to reproductive 
tissues during gonad development. As such, apart from impact on overall homeostatic control, the key concern 
with digestive gland damage is the possible influence on reproductive success (Sastry and Blake, 1971; 
Dimitriadis et al., 2004). Mussel gills play a major role in respiratory processes, nutrient uptake and digestion (David 
and Fontanetti, 2005; Gómez-Mendikute et al., 2005). They filter suspended particulates directly from the 
surrounding media to specific organs (Jørgensen, 1982). The large surface area and close proximity to aquatic 
contaminants makes them a prime tissue for biomonitoring and ecotoxicological studies and their sensitivity to 
numerous pollutants is well documented (Mersch et al., 1996; Parolini et al., 2011; Al-Subiai et al., 2012; Canesi et al., 
2014; Dallas et al., 2013, 2016, 2018). 
The aims and objectives of this study were (a) to relate radionuclide (i.e. 32P) bioaccumulation and delivered dose rate 
to subsequent biological responses, in gill and digestive gland tissues of the selected bivalves, (b) to 
determine genotoxic and molecular responses in two bivalves following 32P exposure adopting a multi-biomarker 
approach and (c) to determine relative sensitivity between marine and freshwater adult bivalves. We hypothesised that 
as 32P uptake, and therefore dose rate increases, as will the level of biological damage. In terms of variation between 
bivalve species subsequent to 32P exposure, we hypothesised that little disparity in genotoxic or molecular response 
would be evident, increased DNA damage would be paralleled by DDR, and lastly, genes related to oxidative stress 
would be upregulated following 32P exposure. 
 

Results 

During the exposure periods, no spawning or mortality of mussels occurred for either of the species. Metal (Cu) 
and 32P concentrations, along with water quality measurements are presented in Table 1. Results of the ICP-MS and 
LSC analysis confirmed that achieved values were in line with expected concentrations across all treatments. 
 
 

Tritium 
(also see previous section interactions metals/chemicals) 

 
https://ieer.org/wp/wp-content/uploads/2023/02/Exploring-Tritum-Dangers.pdf 
 

Exploring Tritium Dangers 
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Exploring Tritium Dangers discusses much neglected aspects of radiation risks when radionuclides are inside 
the body and inside cells. It considers risks to the embryo and fetus of radionuclides that cross the placenta by 
using tritium, radioactive hydrogen, which becomes radioactive water, as the illustrative pollutant. It focuses on 
non-cancer risks in early pregnancy, ecosystem impacts, and suggests the ways in oxidative stress caused by 
internal radiation could combine with similar stress by non-radioactive pollutants like heavy metals, notably to 
damage mitochondria, which power the energy systems of plants, fungi, and animals, including people. 
 

PSR Greater Boston-Dr. Greta Lundberg speech to Plymouth presentation Plymouth Board of Health 

https://us02web.zoom.us/rec/share/FrAiiwmafRjDpKONyMQ TyUWggDm3U8RANnFmLLf0TJ2ad5Eel8gcW
pMX3uRzKAy.TFyyj9hgU97jGkZJ 

Passcode: 4r4GaO.i 

Ian Fairlie

https://www.ianfairlie.org/news/the-hazards-of-tritium/ 

https://www.ianfairlie.org/news/should-tepco-japanese-government-dump-tritium-contaminated-water-from-
fukushima-into-the-sea/ 

PODCAST Ian Fairlie-Arnie/Maggie Gundersen 
tritium? https://static1.squarespace.com/static/54aac5e4e4b0b6dc3e1f6866/t/57153cce8a65e2a38d5ce833/1461009668060/t
ritiumpodcast final.mp3/original/tritiumpodcast final.mp3  
 
TEPCO misleads on tritium dangers, threatens to dump contaminated water  
https://www.asahi.com/ajw/articles/13243911 
Water contaminated with radionuclides, including tritium, and stored at the Fukushima nuclear site, could soon be 
dumped into the Pacific ocean. The water becomes contaminated with radionuclides while being used to constantly 
cool the three ruined nuclear reactors there. It is then stored in tanks -- 777,000 tons as of July 6 this year -- but 
storage space on the site is running out, a problem that had been foreseen. Recent news reports about TEPCO's plan 
touched off a firestorm of criticism from all corners of Japan's society. 
 
Despite misleading news reports that tritium is relatively harmless, a number of scientific studies have shown that this 
is simply not true. A radioactive form of hydrogen, tritium is virtually impossible to filter. It will travel anywhere in the 
body if inhaled or ingested; is extremely mobile in the environment; can become organically bound and 
bioconcentrate, especially in aquatic life; and can collect to twice the concentration in fetal compared to maternal 
tissue. Clearly there is no guarantee, as TEPCO argues, that tritium will stay "dispersed" once released into Japan's 
coastal waters. TEPCO also claims that other radionuclides have been filtered out of the tank water, but there is no 
independent, transparent confirmation of this. Contaminated water from Fukushima continues to flow into the Pacific, 
also without proper accounting.  
 

http://www.huffingtonpost.com/roger-witherspoon/indian-point-contaminates b 9224302.html 

Indian Point Contaminates the Hudson River With Uncontrollable Radioactive Flow 

Tritium," explained David Lochbaum, nuclear safety expert at the Union of Concerned Scientists, "is just the 
first item reported. It tends to be the leading edge of any spill since it is the lightest and most mobile of the 
radioactive contaminants. The other isotopes slow down as they go through the soil. That other stuff is on its 
way, however. Tritium just wins the race." 

Note: Importance cleanup 
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Bioaccumulation of tritiated water in phytoplankton and trophic transfer of organically bound tritium to the 
blue mussel, Mytilus edulis Benedict C. Jaeschke, Clare Bradshaw   
Journal of Environmental Radioactivity, Volume 115, January 2013, Pages 28-33 
https://doi.org/10.1016/j.jenvrad.2012.07.008Get rights and content 

Abstract

Large releases of tritium are currently permitted in coastal areas due to assumptions that it rapidly disperses 
in the water and has a low toxicity due to its low energy emissions. This paper presents a laboratory 
experiment developed to identify previously untested scenarios where tritium may concentrate or transfer in 
biota relevant to Baltic coastal communities. Phytoplankton populations of Dunaliella 
tertiolecta and Nodularia spumigena were exposed at different growth-stages, to tritiated water (HTO; 
10 MBq l ). Tritiated D. tertiolecta was then fed to mussels, Mytilus edulis, regularly over a period of three 
weeks. Activity concentrations of phytoplankton and various tissues from the mussel were determined. 
Both phytoplankton species transformed HTO into organically-bound tritium (OBT) in their 
tissues. D. tertiolecta accumulated significantly more tritium when allowed to grow exponentially in HTO 
than if it had already reached the stationary growth phase; both treatments accumulated significantly more 
than the corresponding treatments of N. spumigena. No effect of growth phase on bioaccumulation of 
tritium was detectable in N. spumigena following exposure. After mussels were given 3 feeds of 
tritiated D. tertiolecta, significant levels of tritium were detected in the tissues. Incorporation into most 
mussel tissues appeared to follow a linear relationship with number of tritiated 
phytoplankton feeds with no equilibrium, highlighting the potential for biomagnification. 
Different rates of incorporation in species from a similar functional group highlight the difficulties in using a 

Accumulations of organic 
tritium into the mussel tissues from tritiated-phytoplankton demonstrate an 
environmentally relevant transfer pathway of tritium even when water-concentrations are 
reduced, adding weight to the assertion that organically bound tritium acts as a persistent 
organic pollutant. The persistence, potential for biomagnification and the increased toxicity 
of organic tritium increases the potential impact on the environment following a release of 
HTO; current legislation does not adequately take into account the nature of organic forms of 
tritium and therefore may be underestimating accumulation and toxic effect of tritium in the 
environment. Such information is necessary to accurately assess the distribution of tritium following 
routine releases, and to adequately protect the environment and humans. 

Highlights 

Tritium was bioaccumulated into organic tritium in phytoplankton cells.  Green algae incorporated 
more tritium than the cyanobacteria.  Organic tritium was transferred from phytoplankton to blue mussels 
when ingested.  Linear uptake of tritium into mussels indicates a potential for biomagnification.  
Current legislation may underestimate accumulation of tritium in the environment. 

https://pubmed.ncbi.nlm.nih.gov/22863967/ 

Bioaccumulation of tritiated water in phytoplankton and trophic transfer of organically bound 
tritium to the blue mussel, Mytilus edulis 

Benedict C Jaeschke 1, Clare Bradshaw 
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Abstract

Large releases of tritium are currently permitted in coastal areas due to assumptions that it rapidly disperses 
in the water and has a low toxicity due to its low energy emissions. This paper presents a laboratory 
experiment developed to identify previously untested scenarios where tritium may concentrate or transfer in 
biota relevant to Baltic coastal communities. Phytoplankton populations of Dunaliella tertiolecta and 
Nodularia spumigena were exposed at different growth-stages, to tritiated water (HTO; 10 MBq l(-1)). 
Tritiated D. tertiolecta was then fed to mussels, Mytilus edulis, regularly over a period of three weeks. Activity 
concentrations of phytoplankton and various tissues from the mussel were determined. Both 
phytoplankton species transformed HTO into organically-bound tritium (OBT) in their tissues. D. 
tertiolecta accumulated significantly more tritium when allowed to grow exponentially in HTO than if it had 
already reached the stationary growth phase; both treatments accumulated significantly more than the 
corresponding treatments of N. spumigena. No effect of growth phase on bioaccumulation of tritium was 
detectable in N. spumigena following exposure. After mussels were given 3 feeds of tritiated D. 
tertiolecta, significant levels of tritium were detected in the tissues. Incorporation into most mussel 
tissues appeared to follow a linear relationship with number of tritiated phytoplankton feeds with no 
equilibrium, highlighting the potential for biomagnification. Different rates of incorporation in species from a 
similar functional group highlight the difficulties in using a 'representative' species for modelling the transfer 
and impact of tritium. Accumulations of organic tritium into the mussel tissues from tritiated-phytoplankton 
demonstrate an environmentally relevant transfer pathway of tritium even when water-concentrations are 
reduced, adding weight to the assertion that organically bound tritium acts as a persistent organic pollutant. 
The persistence, potential for biomagnification and the increased toxicity of organic tritium increases 
the potential impact on the environment following a release of HTO; current legislation does not 
adequately take into account the nature of organic forms of tritium and therefore may be 
underestimating accumulation and toxic effect of tritium in the environment. Such information is 
necessary to accurately assess the distribution of tritium following routine releases, and to adequately 
protect the environment and humans. 

Copyright © 2012 Elsevier Ltd. All rights reserved. 
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Organically bound tritium (OBT) formation in rainbow trout (Oncorhynchus mykiss): HTO and OBT-
spiked food exposure experiments. 
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More data needed before ocean release of Fukushiina water 

The full extent of the nuclear isotopes in the damaged plant's tanks requires more study 
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Abstract 

Large releases of tritium are currently permitted in coastal areas due to assumptions that it rapidly disperses 
in the water and has a low toxicity due to its low energy emissions. This paper presents a laboratory 
experiment developed to identify previously untested scenarios where tritium may concentrate or transfer in 
biota relevant to Baltic coastal communities. Phytoplankton populations of Dunaliella tertiolecta and 
Nodularia spumigena were exposed at different growth-stages, to tritiated water (HTO; 10 MBq l(-1)). 
Tritiated D. tertiolecta was then fed to mussels, Mytilus edulis, regularly over a period of three weeks. Activity 
concentrations of phytoplankton and various tissues from the mussel were determined. Both phytoplankton 
species transformed HTO into organically-bound tritium (OBT) in their tissues. D. tertiolecta accumulated 
significantly more tritium when allowed to grow exponentially in HTO than if it had already reached the 
stationary growth phase; both treatments accumulated significantly more than the corresponding treatments 
of N. spumigena. No effect of growth phase on bioaccumulation of tritium was detectable in N. spumigena 
following exposure. After mussels were given 3 feeds of tritiated D. tertiolecta, significant levels of tritium 
were detected in the tissues. Incorporation into most mussel tissues appeared to follow a linear relationship 
with number of tritiated phytoplankton feeds with no equilibrium, highlighting the potential for 
biomagnification. Different rates of incorporation in species from a similar functional group highlight the 
difficulties in using a 'representative' species for modelling the transfer and impact of tritium. Accumulations 
of organic tritium into the mussel tissues from tritiated-phytoplankton demonstrate an environmentally 
relevant transfer pathway of tritium even when water-concentrations are reduced, adding weight to the 
assertion that organically bound tritium acts as a persistent organic pollutant. The persistence, potential for 
biomagnification and the increased toxicity of organic tritium increases the potential impact on the 
environment following a release of HTO; current legislation does not adequately take into account the 
nature of organic forms of tritium and therefore may be underestimating accumulation and toxic effect of 
tritium in the environment. Such information is necessary to accurately assess the distribution of tritium 
following routine releases, and to adequately protect the environment and humans. 

Copyright © 2012 Elsevier Ltd. All rights reserved. 
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CESIUM ON MUSSELS 

 

A simulated toxic assessment of cesium on the blue mussel Mytilus edulis provides evidence for the potential 
impacts of nuclear wastewater discharge on marine ecosystems 
https://pubmed.ncbi.nlm.nih.gov/36270569/ 

A simulated toxic assessment of cesium on the blue mussel Mytilus edulis provides evidence for 
the potential impacts of nuclear wastewater discharge on marine ecosystems 

Mengxue Xu 1, Yaya Zhang 2, Sai Cao 3, Yuanyuan Li 4, Jiayi Wang 5, Huihui Dong 6, You Wang 7 
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Abstract

The toxic effects of cesium (Cs) on the blue mussel Mytilus edulis were experimentally investigated to assess the 
potential environmental consequences of the discharge of nuclear wastewater containing radionuclides. A simulated 
experimental system of stable cesium (133Cs) was set up to mimic the impacts of radiocesium, and its heavy metal 
property was emphasized. The mussels were exposed to a concentration gradient of 133Cs for 21 days, followed by 
another 21-day elimination period. 133Cs exposure resulted in effective bioaccumulation with distinct features of 
concentration dependence and tissue specificity, and hemolymph, gills and digestive glands were recognized as the 
most target tissues for accumulation. Although the elimination period was helpful in reducing the accumulated 133Cs, 
the remaining concentrations of tissues were still significant. 133Cs exposure presented little effect on growth status 
at the individual level but had distinct interference on feeding and metabolism indicated by the oxygen 
consumption rate, ammonia-N excretion rate and O:N ratio, simultaneously with the impairment of digestive 
glands. Regarding hemocytes in the hemolymph, the cell mortality increment, micronucleus promotion, lysosomal 
membrane stability disruption and phagocytic ability inhibition suggested that the immune function was injured. 
The cooccurrence of reactive oxygen species overproduction had a close relationship with the observed damages and 
was thought to be the possible explanation for the immune toxicity. The assay based integrated biomarker response 
(IBR) presented a good linear relation with the exposure concentrations, suggesting that it was a promising 
method for assessing the risk of 133Cs. The results indicated that 133Cs exposure damaged M. edulis at the tissue and 
cell before at the macroscopic individual, evidencing the potentially detrimental impacts of nuclear wastewater 
discharge on marine ecosystems. 

https://www.sciencedirect.com/science/article/pii/S0269749122016724 more detail-whole article 

Abstract

The toxic effects of cesium (Cs) on the blue mussel Mytilus edulis were experimentally 
investigated to assess the potential environmental consequences of the discharge of nuclear 
wastewater containing radionuclides. A simulated experimental system of stable cesium (133Cs) was 
set up to mimic the impacts of radiocesium, and its heavy metal property was emphasized. The mussels were 
exposed to a concentration gradient of 133Cs for 21 days, followed by another 21-day elimination period. 133Cs 
exposure resulted in effective bioaccumulation with distinct features of concentration dependence and 



45 
 

tissue specificity, and hemolymph, gills and digestive glands were recognized as the most 
target tissues for accumulation. Although the elimination period was helpful in reducing the 
accumulated 133Cs, the remaining concentrations of tissues were still significant. 133Cs exposure presented 
little effect on growth status at the individual level but had distinct interference on feeding and 
metabolism indicated by the oxygen consumption rate, ammonia-N excretion rate and O:N 
ratio, simultaneously with the impairment of digestive glands. Regarding hemocytes in the 
hemolymph, the cell mortality increment, micronucleus promotion, lysosomal membrane stability 
disruption and phagocytic ability inhibition suggested that the immune function was injured. The 
cooccurrence of reactive oxygen species overproduction had a close relationship with the observed damages 
and was thought to be the possible explanation for the immune toxicity. The assay based integrated 
biomarker response (IBR) presented a good linear relation with the exposure concentrations, 
suggesting that it was a promising method for assessing the risk of 133Cs. The results indicated that 133Cs 
exposure damaged M. edulis at the tissue and cell before at the macroscopic individual, evidencing the 
potentially detrimental impacts of nuclear wastewater discharge on marine ecosystems. 

1. Introduction 

The announcement of the Japanese government for starting an initiative within 2 years to release 1.25 
million tons of radioactive wastewater from the crippled Fukushima Daiichi Nuclear Power Plant (FDNPP) 
into the ocean over approximately 30 years has garnered worldwide attention. Although the Japanese 
government promised the security of radioactive wastewater because of its low concentration after 
treatments, the people and related countries still concerned that radionuclides remained in 
wastewater would threaten marine safety and human health. 
Generally, radionuclides pose two aspects of radiation toxicity and ionic toxicity to biota 
(Burger and Lichtscheidl, 2018): the former mainly refers to the genotoxicity caused by DNA 
lesions (Adam-Guillermin et al., 2012; Pearson et al., 2018), and the latter induces 
physiological damage that depends on the level of accumulation and internal exposure in 
organisms (Lai and Luo, 2019). Cesium (Cs) radioactive isotopes (134Cs and 137Cs) are recognized as the 
characteristic radionuclides of nuclear accidents because of their sheer abundance, relatively high 
persistence (half-lives of 2.4 and 30.2 years respectively), mobility in the water column and direct 
interaction with aquatic organisms (Bam et al., 2021; Delaval et al., 2020; Thomas and Fisher, 2019). 
Simulative experiments using 137Cs irradiation in marine organisms indicated that ionizing radiation could 
induce DNA damage (Alamri et al., 2012) and fecundity decline (Gilbin et al., 2008). Moreover, Cs has 
chemical properties similar to those of potassium (K), and it can be easily absorbed and 
accumulated in the body of organisms, causing ionic toxicity to internal organs (Lai and Luo, 
2019). In marine ecosystems, the uptake of dissolved Cs is thought to be an important route of 
bioconcentration among invertebrates (such as zooplankton, shrimp, some mollusks and fish 
larvae) (Thomas and Fisher, 2019), after which bioaccumulation occurs in higher trophic level organisms 
through the food chain (Thomas et al., 2018). Notably, Cs accumulated in organisms can provide 
high doses to tissues in proximity and result in more severe localized effects and even organ 
failure, while external irradiation usually exerts uniform exposure across tissues. 
Despite the long-recognized importance of Cs waste products, our understanding of the toxic effects of Cs on 
marine organisms is still somewhat limited. Mussels are widely recognized as sentinel organisms 
indicating environmental changes and assessing ecological risk through macrolevel physiological processes 
when facing radioactive pollutant stress (Baltas et al., 2016; ; Murakami-Sugihara et al., 
2021). They are provided with a complex innate immune system composed of humoral and cell-mediated 
responses against pathogenic and xenobiotic insults (Wootton et al., 2003). Hemocytes represent the main 
immune defense cells of mussels and studies on immune responses are helpful to predict the environmental 
impact (Burgos-Aceves et al., 2021). We thus performed the present study to simulate the possible impacts 
of Cs on the blue mussel Mytilus edulis, and the alteration of key physiological processes was determined 
and the possible hidden explanation was discussed. The results may lead to a better knowledge of the risks 
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that radiocesium poses to marine organisms, especially in the context of the nuclear wastewater from the 
crippled FDNPP about to be discharged into the ocean. 

2. Methods and materials 

2.1. Mussel cultivation 

Adult individuals of M. edulis (over a year old, mature gonad, shell length 4.5 ± 0.5 cm) were collected from 

transferred to the laboratory, 300 healthy mussels without shell damage were selected and maintained in 
glass tank containing 75 L of natural seawater. The mussels were fed microalgae Platymonas 
helgolandica (1.5 × 105 cells/mL) once a day and allowed to acclimate for 7 days under the following 
conditions: seawater renewed daily, constant aeration, salinity 31 ± 1.0, pH 8.1 ± 0.1, temperature 18 ± 2 °C, 
and 12/12 h of light/dark cycle. 

2.2. Experimental design 

2.2.1. The simulative system of Cs exposure 

Stable nuclides and radioactive nuclides have identical chemical properties and biological 
characteristics that exert ionic toxic impacts on organisms, and many studies thus choose stable nuclides as 
substitutes for radioactive nuclides considering the safety of field testing (Ding et al., 2016; Lai and Luo, 
2019). A simulated experimental system of stable Cs (133Cs) was set up to mimic the impacts of radiocesium 
(e.g., 134Cs, 137Cs). CsCl (analytical purity) was applied as the source of 133Cs (Lai and Luo, 2019), and the 
median lethal dose (96 h-LD50) was determined to be 4.5 mM according to the preliminary acute toxicity 
experiment (Supplementary Material). Three sublethal exposure concentrations were set based on 96 h-
LD50, which were 4.5   
randomly selected and equally divided into four experimental groups: the control group (without 133Cs), the 
low concentration group (4.5  
group (450 
mL/mussel. The exposure lasted for 21 days, and water with an equal supplement of 133Cs was renewed each 
day. After the exposure period, the treated mussels (n = 9) in each group were randomly collected and 
transferred into clean seawater without 133Cs addition for the 21-day elimination period. 
2.2.2. Bioaccumulation and elimination of 133Cs in M. edulis 
Nine mussels in each group were randomly selected at the end of the exposure and elimination periods, 
respectively. The different tissues, including hemolymph, digestive gland, gills, gonad, foot and mantle, were 
separately sampled according to the method of Jiang et al. (2017), and the tissues of three mussels were 
collected as a test sample. The concentrations of 133Cs in the tissues mentioned above were measured by 
inductively coupled plasma atomic emission spectrometry (ICP-AES, SPECTRO ARCOS EOP, SPECTRO 
Analytical Instruments GmbH) (Supplementary Material
elimination rate was calculated according to the following 
equation:  
Cexposure and Celimination were denoted as the concentrations at the end of the exposure and elimination 
periods, respectively. 
2.2.3. Changes in the growth status of M. edulis induced by 133Cs 
Nine mussels in each group were randomly selected and equally divided into three on the 21st day. The 
growth status of individuals after 133Cs exposure was elucidated by condition index (CI) and water content 
(WC), which were determined according to the methods of Sun et al. (2016) and Smolders et al. (2004), 
respectively. 
2.2.4. Changes in the feeding and metabolism of M. edulis induced by 133Cs 
Nine mussels were randomly collected and equally divided into three from each group on the 21st day for the 
analysis of feeding and metabolism at the individual level after 133Cs exposure. The filtering rate (FR) was 



47 
 

determined according to the method of Wilding and Maltby (2006). The metabolic mode was indicated 
by oxygen consumption rate (RO), ammonia-N excretion rate (RN) and O:N ratio. RO was analyzed based on 
the method of Sun et al. (2016). RN

calculated as described by Widdows (1978). Moreover, paraffin sections with H. E. staining were applied to 
observe the impairment of the digestive gland that indicated the alteration of digestion. 
2.2.5. Changes in hemocytes of M. edulis induced by 133Cs 
Nine mussels were randomly chosen from each group on the 7th, 14th and 21st day during exposure to 
determine the immune responses of hemocytes in M. edulis exposed to 133Cs. After the extraction, the 
hemolymph of three mussels was pooled as a test sample which was kept on ice until analysis. The sample 
pre-processing for testing different indicators was preformed according to Jiang et al. (2017) with minor 
modifications (Supplementary Material). The flow cytometer (FCM) analysis and micronucleus (MN) assays 
were only performed on the 21st day. 

(1)
Changes in the component and function 

The total hemocyte count (THC) refers to the total number of circulating hemocytes per milliliter of 
hemolymph. Hemocyte mortality was measured with the FCM analysis according to the method of Hégaret 
et al. (2003). For the component proportion, hemocytes were distinguished into hyalinocytes and 
granulocytes, and the proportion changes of these two subpopulations were verified using FCM analysis. The 
MN frequency was microscopically examined (400 × ) after Giemsa staining, and was defined as the 
percentage of MN per 1000 cells. The specific measurement methods of the above four indicators were 
described in the study of Jiang et al. (2017). 
Lysosomal perturbation was reflected by the lysosomal membrane stability (LMS) and important hydrolases. 
The LMS analysis was determined by neutral red retention time (NRRT) according to the method of Regoli 
et al. (2004). Acid phosphatases (ACP) and alkaline phosphatases (ALP) were measured using disodium 
phenylphosphate colorimetric determination (Hervio et al., 1991). 
Phagocytosis, the main immune defense mechanism initiated by hemocytes, was determined by the 
ingestion of fluorescent beads with the FCM analysis (Gagnaire et al., 2006; Jiang et al., 2017). The 
phagocytic ability was indicated by the percentage of phagocytic cells that internalized fluorescent beads. 

(2) 
Changes in reactive oxygen species (ROS) production and malondialdehyde (MDA) levels 

The intracellular ROS content was measured based on the DCFH-DA method (Lambert et al., 2003) and 
expressed as a fluorescence value per 2 × 106 cells. MDA, the typical bioindicator of oxidative stress, was 
measured by the Nanjing Jiancheng chemical box. 

2.3. Statistical analysis 

The results of each treatment were calculated from different replicates and presented as the mean ± SE. A 
one-way ANOVA was performed to identify the differences between the treatments and the control. The 
nonparametric, Kruskal-Wallis test, was used to determine the effects of the exposure time and 
concentration. A bivariate Pearson's correlation analysis was performed to analyze the relationship between 
different indicators of hemocytes. Data statistics were performed using Excel 2019 and SPSS 23.0, and 
figures were generated using Origin 8.5. 

3. Results

3.1. Bioaccumulation and elimination of 133Cs in M. edulis 
The 21-day 133Cs exposure resulted in effective bioaccumulation in different tissues of M. edulis with distinct 
features of concentration dependence and tissue specificity: the accumulated concentrations in tissues 
increased significantly and steadily with increasing exposure concentrations, and the peaks were generally 
found in hemocytes followed by gills, digestive gland, gonad, mantle and foot (Fig. 1A; one-way 
ANOVA, p < 0.05). The subsequent elimination period could reduce the accumulated concentrations in 
different tissues of all treated groups; however, the extent of elimination still depends on the tissue 
specificity. There was significant residual 133Cs remaining in tissues of all treatments (Fig. 1B; one-way 
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ANOVA, p < 0.05), and the hemolymph had the highest concentration, followed by gills, mantle, digestive 
gland, foot and gonad. In addition, the elimination rates decreased with increasing exposure concentrations, 
and that in the high concentration group (450 as only approximately 15% (Table 1). The big gap 
between accumulation and elimination would result in 133Cs bioavailability in tissues of M. edulis. 

 
1. Download : Download high-res image (376KB) 
2. Download : Download full-size image 

Fig. 1. 133Cs concentrations in different tissues of M. edulis after two periods (n = 9). A: The accumulation 
period; B: The elimination period. *Significant differences at p < 0.05 level; **Significant differences 
at p < 0.01 level. 
Table 1. Elimination rates of 133Cs in different tissues of M. edulis. 

Tissue Elimination rates (%) 

4.5  45  450  

Hemolymph 47.6 22.9 18.8 

Gills 30.0 17.2 11.4 

digestive gland 40.0 27.6 11.7 

Gonad 66.3 42.1 31.6 

Foot 27.4 21.9 11.5 

Mantle 25.0 16.1 11.3 

3.2. Changes in the growth status of M. edulis induced by 133Cs 
The growth status alterations indicated by CI (Fig. 2A) and WC (Fig. 2B) showed little difference in all 
treatments compared to the control, and no visible change was found at the individual level after the 21-day 
exposure. 
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1. Download : Download high-res image (406KB) 
2. Download : Download full-size image 

Fig. 2. Changes in the growth status, feeding and metabolism of M. edulis induced by 133Cs (n = 9). A: 
Condition index (CI); B: Water content (WC); C: Filtering rate (FR); D: Oxygen consumption rate (RO); E: 
Ammonia-N excretion rate (RN); F: O:N ratio. *Significant differences at p < 0.05 level. 
3.3. Changes in the feeding and metabolism of M. edulis induced by 133Cs 
The feeding behavior indicated by FR increased significantly and steadily with increasing 133Cs 
concentrations (Fig. 2C; one-way ANOVA, p < 0.05). Regarding metabolism, RO was apparently enhanced 
and the low concentration group (4.5 Fig. 2D; one-way ANOVA, p < 0.05), 
while RN fluctuated with little difference in all treatments (Fig. 2E). The O:N ratio was calculated and was 
found to present a tendency quite similar to that in RO (Fig. 2F; one-way ANOVA, p < 0.05). The results 
inferred that both feeding and metabolism were influenced by 133Cs exposure. 
The digestive gland was not only the target for 133Cs accumulation but also the link loop of feeding and 
metabolism. We observed obvious histopathological impairment in each treatment, and the injury to an 
extent depended on the 133Cs exposure concentrations. The normal structure of the digestive gland was 
composed of tightly arranged digestive tubes with luminal stenosis, as shown in the control (Fig. 3A). Minor 
damage was observed in the low concentration group (4.5 
and epithelial atrophy (Fig. 3B). The damage became more serious in the middle concentration group 
(45 
lumens (Fig. 3C). The partial lesions deteriorated to large area in the high concentration group (450 
and diffuse digestive tubules and cellular fibrosis appeared (Fig. 3D). A consistency was found between 
digestive gland damage and physiological dysfunction, providing a possible explanation for the physiological 
alterations at feeding and metabolism. 
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Fig. 3. Histopathological alterations in the digestive gland of M. edulis induced by 133Cs. A: Control; B: Low 
concentration group (4.5  concentration group 
(450  = 100  
3.4. Changes in hemocytes of M. edulis induced by 133Cs 

3.4.1. Changes in components and functions 

THC increased significantly (Fig. 4A; one-way ANOVA, p < 0.05) with a clear concentration-effect 
relationship (Table 2; Kruskal-Wallis test, p < 0.05), and peaks were found in the high concentration group 
(450
(45  Fig. 4B; one-way ANOVA, p < 0.05). The proportion of two main 
components in hemocytes, granulocytes and hyalinocytes, presented various responses during the exposure: 
granulocytes presented a positive response to the increasing 133Cs concentrations with significance, while 
hyalinocytes showed little change (Fig. 4C; one-way ANOVA, p < 0.05). 
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Fig. 4. Changes in the hemocyte of M. edulis induced by 133Cs (n = 9). A: Total hemocyte concentration 
(THC); B: Hemocyte mortality; C: Hemocyte proportion; D: Neutral red retention time (NRRT); E: Acid 
phosphatases (ACP) activity; F: Alkaline phosphatases (ALP) activity; G: Phagocytosis; H: Reactive oxygen 
species (ROS) level; I: Malondialdehyde (MDA) content. *Significant differences at p < 0.05 level; 
**Significant differences at p < 0.01 level. 
Table 2. Results of nonparametric tests, Kruskal-Wallis tests on THC, NRRT, ACP, ALP, ROS and MDA of 
hemocytes against concentration and time. 

Empty Cell Time Concentration 

K2 p K2 p 

THC 1.08 0.584 8.44 0.038 

NRRT assay 3.50 0.174 7.05 0.040 

ACP activity 3.61 0.164 5.51 0.133 

ALP activity 4.06 0.131 4.40 0.221 

ROS level 2.58 0.276 7.67 0.048 

MDA content 8.58 0.014 2.12 0.547 

In addition, the MN assay distinguished the hemocytes into three different types according to the number of 
nuclei. Most of the cells were normal (Fig. 5A) with few MN cells in the low (4.5  
groups. Binucleated (Fig. 5B) and multinucleated (Fig. 5C) cells were observed in the high concentration 
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group (450  133Cs-induced interference with nucleus formation 
in hemocytes. 

 
1. Download : Download high-res image (654KB) 
2. Download : Download full-size image 

Fig. 5. Representative image of hemocyte micronucleus assays. A: Normal cell; B: Binucleate cell; C: 
Multinucleate cell. Scale bars = 50  
NRRT decreased significantly in all treatments (Fig. 4D; one-way ANOVA, p < 0.05) with a clear 
concentration-effect relationship (Table 2; Kruskal-Wallis test, p < 0.05), suggesting that LMS was adversely 
disrupted by 133Cs. The opposite tendency was found in the activities of two phosphatases, ACP and ALP, 
which increased positively with 133Cs increments (Fig. 4E and F; one-way ANOVA, p < 0.05) and peaked in 
the high concentration (450 Fig. 4E) and the 21st day (Fig. 4F), respectively. 
Moreover, the overall trend of decrease was found in phagocytic ability with 133Cs exposure, but statistical 
significance was only found in the high group (450 Fig. 4G; one-way ANOVA, p < 0.05). The combined 
evaluation evidenced the 133Cs-induced lysosomal perturbation and immune dysfunction. 

3.4.2. Changes in ROS production and MDA levels 

Exogenous stress-induced ROS overproduction and oxidative stress are usually thought to be responsible for 
the injury. In the present study, we observed the cooccurrence of ROS overproduction (Fig. 4H) and MDA 
elevation (Fig. 4I) with statistical significance, and peaked in the high group (450 
exposure (Fig. 4H and I; one-way ANOVA, p < 0.05). A clear concentration-effect relationship and a clear 
time-effect relationship were obtained for ROS and MDA, respectively (Table 2; Kruskal-Wallis 
test, p < 0.05). 

4. Discussion 

Contaminants in water environments can be accumulated by bivalves through filtering 
activity and stored in functional tissues, and then pose toxic risks to individual survival. In the 
present study, 133Cs was bioaccumulated effectively by M. edulis after the 21-day exposure in a 
concentration-dependent and tissue-specific manner, and hemolymph had the highest accumulation 
levels, followed by gills, digestive gland, gonad, mantle and foot. We thus recognized that 
hemolymph, gills and digestive gland, as well as the immune and metabolism function they 
performed, were the main attacking targets. We also found that the subsequent 21-day elimination 
period could reduce the accumulated concentration, and the big gap between the accumulation and 
elimination resulted in 133Cs bioavailability 
that either low environmental concentrations or short-term exposure to 133Cs exert impacts on the coexisting 
organisms to a certain extent. 
When facing external stress, macrolevel physiological processes of organisms including the growth, 
development and even reproduction are obviously influenced. CI and WC are usually used as biological 
indicators at the community level, but we found in the present study that the CI and WC of M. 
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edulis presented little alteration after 133Cs exposure. However, this does not mean that 133Cs are safe to the 
coculture organisms; this is because the biological reactions are hierarchical. The subsequent observed 
increase in FR and RO of M. edulis after 133Cs exposure confirms this inference. It seemed a common coping 
strategy that mussels increased FR and RO, namely, food intake and metabolic activity, to offset the high 
energic cost of cellular maintenance, damage repair and detoxification processes caused by contamination 
(Martinez et al., 2019). In addition, we found few differences in RN between the control and treatments, 
indicating that 133Cs stress had no distinct adverse effects on the protein metabolism level. Further 
computation showed that the O:N ratio increased significantly after 133Cs exposure, which suggested an 
alteration of the utilization of energy resources, i.e., the propensity to use lipids as an energy source 
(Chandurvelan et al., 2012). Simultaneously, marked damage observed in the digestive gland provided direct 
evidence of 133Cs-induced noxious impacts in M. ediulis, which may explain the physiological dysfunctions of 
feeding and metabolism. The present results suggested that M. edulis increased food intake and regulated 
energy utilization to cope with the survival stress induced by 133Cs exposure. 
Immune function is the key process of mussels that are coping with exogeneous stress, and 
its impairment influences the survival, growth and dynamics of the population. We also 
speculated that immune function was the most sensitive target for 133Cs attack because of the highest 
bioaccumulation in the hemolymph of M. edulis. Hemolymph cells are the hemocytes responsible for 
mastering the immune response and serve as the first line of defense against foreign invaders (Bouallegui, 
2019). In this study, we observed that THC and hemocyte mortality in M. edulis increased significantly with 
increasing 133Cs concentrations, suggesting a high susceptibility of hemocytes to 133Cs exposure. As 
phagocytic cells of hemocytes, granulocytes containing abundant hydrolytic enzymes can phagocytize 
microbial pathogens and contribute to intracellular killing (Jiang et al., 2017; Parrino et al., 2019), and its 
proportion increased slightly after 133Cs exposure in the present study. Simultaneously, we observed the 
nuclear deformity via MN assay, which indicated a typical sign of chromosome damage. In fact, MN 
frequency is known to be related to the genotoxic effects and the level of ecological risk on mussels (Shi et al., 
2018), and we thus assumed the occurrence of 133Cs-induced genotoxicity on hemocytes in M. 
edulis. Notably, the alteration in the community structure of hemocytes affects the immune response, 
nutrient transport and energy distribution (Jiang et al., 2017). As the main mechanism of the cell-mediated 
immune defense in bivalves, phagocytosis is usually impaired when individuals are exposed to heavy metal 
pollution (Renault, 2015), which is consistent with our results that the phagocytic activity of hemocytes in M. 
edulis was inhibited significantly after 133Cs exposure. We also found obvious lysosomal perturbation, 
characterized by the adverse disruption of LMS and the abnormal elevation of ACP and ALP activity, which 
would affect the endocytosis and degradation of invasive materials during the phagocytosis process. 
Furthermore, ROS production originated from endogenous processes provides the main medium of killing 
phagocytosed pathogens (Lambert et al., 2007). However, the excessive production of ROS induces oxidative 
stress and causes oxidative damage, which can destroy the structure of biological macromolecules and result 
in injured organisms. Therefore, the ROS-mediated pathway is always considered as the mechanism to 
explain the toxicity induced by xenobiotics. In this study, the obvious overproduction of ROS and MDA 
indicated that 133Cs exposure induced oxidative stress and lipid peroxidation in hemocytes. Moreover, a good 
correlation between ROS and the other indices, including THC, NRRT, ALP and MDA, was obtained through 
Pearson's correlation coefficients (Table 3). Taken together, we confirmed that 133Cs induced immune 
toxicity and impaired immune function of hemocytes in M. edulis, and the ROS-mediated pathway might be 
a possible explanation for the observation. 
Table 3. Pearson's correlation coefficients for THC, morality, NRRT, ACP, ALP, phagocytosis, ROS and MDA 
of hemocytes. *Significant differences at p < 0.05 level; **Significant differences at p < 0.01 level. 

Empty Cell THC Morality NRRT ACP ALP Phagocytosis MDA ROS 

THC 1 
       

Morality 0.678 1 
      

NRRT   1 
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Empty Cell THC Morality NRRT ACP ALP Phagocytosis MDA ROS 

ACP 0.039 0.744 1
    

ALP 0.991** 0.656  0.047 1 
   

Phagocytosis   0.968*   1 
  

MDA 0.945* 0.803  0.304 0.964*  1 
 

ROS 0.965* 0.825  0.239 0.935*  0.934* 1 

To comprehensively evaluate the effects of 133Cs on M. edulis, we further integrated the biomarker data into 
the integrated biomarker responses (IBR) according to the method of Beliaeff and Burgeot (2002). The IBR 
provides an overall assessment and comparison of the health status of mussels from different living 
conditions, with a higher IBR value indicating increased environmental stress and poorer health status. In 
this study, a clear positive correlation between the IBR and the 133Cs concentrations was observed (Fig. 6), 
which meant that a higher concentration of 133Cs caused greater survival stress on M. edulis. 

 
1. Download : Download high-res image (195KB) 
2. Download : Download full-size image 

Fig. 6. IBR of M. edulis after 21 days of 133Cs exposure. 

5. Conclusion 

The heavy metal property of radiocesium, the other property except radiation, presented 
obviously detrimental effects on marine mussels even with a short exposure time and low 
exposure concentration. Damage occurred first from the microbiospectrum of tissue and cells, although 
no macroscopic alterations in individuals were found, and metabolic activities and immune function 
were the main targets of attack. It should be mentioned that the marine organisms are typically 
hierarchy, and the subtle change at the microbiospectrum would enlarge and ultimately be present at the 
macro level. The consolidated results indicated that the discharge of nuclear wastewater 
containing radionuclides would harm the marine organisms and threatens the safety 
and sustainability of marine ecosystems. 
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OVERALL DISCUSSION DISCHARGE CONTAMINANTS MARINE ORGANISMS 

https://wiki.ubc.ca/Course:EOSC270/2021/Unregulated and Unknown: Effects of Nuclear Waste on Marine Ecos
ystems

Nuclear waste in the ocean: What it is and why it's there 

Highlights: 

Figure 1. Effects of radiation on humans have been extensively studied, but not as much is known about 
the effects of radiation on marine life. Since marine life also uses DNA molecules, we can expect it may 
have a similar effect. The challenge is determining how exposed the marine life will be, because some 
radioactive molecules are soluble, and will travel farther and become very dilute, while others are 
insoluble. Additionally, some radioactive isotopes have a very long half life, and so will persist in 
radioactive form for much longer than others 

The effects of nuclear waste on marine life 

The effects of radioactive isotopes on humans are well studied, but their impacts on marine 
life are difficult to predict, since they are dependent on the exact isotopes leaked and the 
degree of exposure the concentration and the length of exposure. In many cases, 
radioactive isotopes are absorbed in much the same way in fish as they are in humans. Kelp, 
plankton, and invertebrates directly absorb radioactive isotopes, while fish intake radioactive 
matter through their gills as well as by ingesting other organisms that are contaminated.[3] In 
this way, radioactive matter is concentrated in organisms higher on the food chain. Due to 
this, it is difficult to say just how dilute the nuclear waste must be to be considered 

 Since many of these isotopes have long half lives, they will persist in the ocean for a 
long time   

How does this problem impact marine ecosystems? 
Dangers of nuclear waste 
Current marine nuclear waste is mainly low level and mostly consists of discharge from nuclear 
power plants.[6] Coastal marine ecosystems are more directly affected by this low level 
radiation as they tend to be shallower 



Radionuclides: Generally, after 10 half lives the ecosystem will no longer be 
affected.1101 Cesium-137, a main radioactive pollutant in marine ecosystems,161 has a half life 
of 30 years, which means its effects could last as long as 300 years.1101 

Marine organisms 
A serious concern is that some radionuclides have the ability to bioaccumulate in benthic 
invertebrates.11°1 Oceanic pelagic fish, such as the tuna pictured above, have agile bodies made for long 
distance migration. Many oceanic pelagic fish travel in schools while some are solitary that drift with ocean 

currents. Some examples of pelagic invertebrates include krill, copepods, jellyfish, decapod larvae, hyperiid 
amphipods, rotifers and cladocerans.) This is due to radioactive waste being absorbed and 
accumulated in the sediment more than it is in the open seawater above.171 
Meiobenthic organisms,( Meiofauna (or meiobenthos): those animals retained by a 0.1-1.0-mm-mesh 
sieve. These are small animals commonly found in sand or mud. The group includes very small molluscs, tiny 
worms, several small crustacean groups (including benthic copepods), as well as less familiar invertebrates 

(see Section 8.4.) such as harpacticoid and ostracod crustaceans, have a high sensitivity to 
pollutants, including radionuclides. 

https://www.sciencedaily.com/releases/2016/10/1 61018141309 .htm 

Impact of the Fukushima accident on marine life, five years later 
The variability in fish has numerous confounding factors -- the fishes' position in the food chain, where they live in 
the water column and their migratory patterns, to name a few. Additionally, there is a hypothesis that sediments 
have delayed the dispersal of the radioactive substances. Benthic fish, those at the bottom of the ocean, are more 
exposed to contaminated sediments and receive higher dose rates than pelagic fish living in the higher levels of 
the water column. 

Bio0ne COMPLETE---recommend reading-highlighted some key points 

Assessing the Impact of Ionizing Radiation on Aquatic 
Invertebrates: A Critical Review Dallas, Lorna, Keith-Roach, Lyons, Zha 
Radiation Research 177(5):693-716, Published Radiation Research Society 
https://doi.org/10.1667/RR2687.1 

RADIATION RESEARCH 177, 693-716 (2012) 
0033-7587/ 12 $15.00 
©2012 by Radiation Research Society. 
All rights of reproduction in any form reserved. 
DOI: 10.1667/RR2687 1 

Note: Invertebrates that you may be familiar with include spiders, worms, snails, lobsters, crabs and insects 
like butterflies. 

The kinds of aquatic invertebrates in freshwater systems include protozoans (single cell animals), 
freshwater sponges, various types of worms, mollusks (snails, clams, freshwater"mussels), and arthropods 
(animals with jointed legs such as spiders, mites, crustaceans, and insects). 

In marine systems: They represent the vast majority of marine biodiversity and include, for 
example, sponges, corafs, bluebottles, worms, shells, sea urchins, starfish, crustaceans, sea cucumbers and 
nudibrancns. 

Respectfully submitted, August 29, 2023, on behalf of Pilgrim Watch, Maiy Lampe1i , director-148 Washington Street 

Duxbmy, MA 02332 - Maiy.lampe1i@comcast.net 
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James B. Lampert 
   

 
 

August 29, 2023 
 
Cathy Coniaris 
Mass DEP 
100 Cambridge Street 
Boston, MA  02114  
massdep.npdes@mass.gov  
 
 Re: Pilgrim Nuclear Power Station  

 
Dear Ms. Coniaris: 
 
I am writing to provide our comments with respect to tentative determination to deny 

 modified Surface Water Discharge Permit that would allow it to 
discharge radioactively and chemically contaminated water into the Bay. 1 
 
I graduated from MIT and Harvard Law School, and have been involved in nuclear safety issues 
 including the transfer of Pilgri since I retired from 

Wilmer Cutler Pickering Hale and Dorr more than 10 years ago. 
 
I am now a member of the Town of Duxbury Nuclear Advisory Committee, the 

l (NDCAP) and Pilgrim 
Watch.  
 
As discussed below, I submit that the tentative determination reached by DEP  s 
application for permit modification must be denied, is entirely correct.  It is correct not only 

it is prohibited by Endangered Species Act (and others) 
Regulations.  
 
Section I below is directed to relevant facts.  Section II is directed to the tentative determination 
and to other state laws that require the same result. Section III shows that denial is also mandated 

.  Section IV addresses the EPA regulations that require 
state certification to grant an EPA permit, and Section V discusses  arguments that Holtec may 
will make in its expected attempt to convince DEP to change its position. 
 

 
1  A Table of Contents is attached. 



  

 
 

 

 

 

 

 

I request that DEP I ask  
that the final determination (i) include facts and reasons set forth in Section I further evidencing 
that denial of the application is mandated by the Ocean Sanctuaries Act, (ii) deny the application 
on the basis of the Endangered Species Act, Massachusetts Crimes Against Public Health, and 
the Massachusetts Oil and Hazardous Material Release Prevention Act, and (iii) deny the 
application under 314 CMR 4. 
 
I also request that, when the Final Determination is issued, DEP inform EPA that Massachusetts 
will not 
would comply with Massachusetts law. 
 
Holtec may appeal any Final Determination denying its application. Litigation is inherently 
uncertain, 
decision is increased if the Final Determination includes multiple ground for denial. 
 

I. Relevant Facts 
 

A. Background   
 

1. Holtec purchased Pilgrim from Entergy as part of as part of plan to get into a new 
business,  decommissioning of nuclear power plants. 
 

2. Holtec and Entergy requested the U.S. Nuclear Regulatory Commission 
to Holtec. The Commonwealth filed a petition with the NRC to prevent 

the sale.   
 

3. To settle the litigation, and get on with its acquisition of Pilgrim and the opportunity to make a 
profit of as much as a billion dollars ($1,000,000,000), Holtec decided that it was in its best 
interest to settle the litigation.   
 

4. On June 16, 2019, Holtec signed a settlement agreement with the Commonwealth. 
 

5. In the Settlement Agreement between it and the Commonwealth, Holtec agreed that it would 
pplicable environmental and human-health based standards and regulations 

of the Commonwealth, i.e., that it would:  



  

 
 

 

 

 

 

 

 
a. 

as Cape Cod Bay (Massachusetts Ocean Sanctuary Act); 
 

b. Not discharg wastewater into Cape Cod Bay (Massachusetts 
Endangered Species Act); 
 

c. 
Against Public Health); and 
 

d.  
 

6. In the Settlement Agreement also it would not try to avoid what it agreed on the basis of 
preemption (Settlement Agreement, par 48): 
 

Validity.  No Party to this Agreement (or any person or entity affiliated or related to a 
Party to this Agreement) shall assert that any provision of this Agreement (or the 
Agreement itself) is invalid under any federal law or any provision of the U.S. 
Constitution. 

 
7. Nonetheless, on March 31, 2023 Holtec asked  DEP to issue a modified Surface Water 

Discharge Permit that would not comply with any of these laws and regulations with which 
Holtec had agreed to comply.  
 

8.  on July 24, 2023. 
 
 

B. Pilgrim Nuclear Power Station  
 
8. built by Boston Edison between 1967 and 

1972.  Its first NRC operating license was granted in June, 1972.  Pilgrim began commercial 
operations in December of 1972. (Holtec App, 1)2 
 

 
2 Holtec application for a modified permit that Holtec dated March 31, 2023. 



  

 
 

 

 

 

 

 

9. In 1999, Boston Edison sold Pilgrim to Entergy.  Entergy sold Pilgrim to Holtec International 
in 2019.  Pilgrim is now owned by Holtec-Pilgrim, LLC and operated by Holtec 
Decommissioning International (HDI).  Bot are wholly owned subsidiaries of Holtec 
International.3  Holtec-Pilgrim is the NRC-licensed owner; HDI is the NRC-licensed 
operator. 

 
10. Pilgrim stopped generating electric power on May 31, 2019.  For the last four years   Holtec 

has been decommissioning Pilgrim. decommissioning the 
facility under a Post Shutdown Decommissioning Activities Report (PSDAR) as revised
(Holtec App, 1) 
 

11. In 2019, HDI published a paper, Pilgrim Nuclear Power Station Decommissioning,4 
outlining decommissioning steps. 
  

12. Two decommissioning steps that Holtec had already accomplished were: 
 

a. reactor for the final time.  
b. Removing nuclear fuel from the reactor vessel core and placing it in 

the spent fuel pool.  
 

13. Holtec reports the status 
Nuclear Decommissioning Citizens Advisory Panel (NDCAP).  
presentations and the minutes of the meetings are available on the NDCAP website.  
The presentations and the meeting minutes make clear that everything Holtec has 
done at Pilgrim since 2019 involves only decommissioning, not operating or 
maintaining Pilgrim, and not generating electricity . 

 
14. Before Holtec bought Entergy, Entergy Nuclear Operations, 

Inc. (ENOI) provided formal notification to the NRC that it planned to permanently 

 
3  
International and the two Holtec subsidiaries, Holtec-Pilgrim LLC and Holtec Decommissioning 
International LLC (HDI) that own and operate Pilgrim. 
4 Pilgrim Nuclear Power Station Decommissioning, https://hdi-decom.com/our-fleet/pilgrim- 
decommissioning/. 
 



  

 
 

 

 

 

 

 

cease power operations at Pilgrim Nuclear Power Station (Pilgrim) no later than June 
1, 2019. (NRC document ML19276C420) 

 
15. ENOI certified that all fuel was permanently removed from the Pilgrim reactor and 

placed in the spent fuel pool (SFP) on June 9, 2019. (NRC document ML19276C420). 
 

16. On January 2, 2020, the NRC to state that the 
license 
ML19276C420).  
 

17. 
See pp 19-23 below. Neither is 
discharge before December 8, 1971.   

 
C.  

 
18. application admits that the wastewater that Holtec intends to discharge includes 

both chemical and radioactive materials.   
 

19. As part of decommissioning, HDI must dispose of 1.1 million gallons of radioactive and 
chemically contaminated waste. 
remains approximately 1.1 million gallons of water stored at the facility, comprised of water 
from the spent fuel pool that contains (Holtec App, 3) 
 

20. 

The 
maintenance, and it is not a discharge that existed before December 8, 1971, See pp 23-24 
below. 

 
 

 
 



  

 
 

 

 

 

 

 

 
22. Holtec ignores, and obviously would like DEP to ignore, that the Massachusetts state laws 

and regulations (discussed below) that prohibit discharging waste or hazardous materials into 
Cape Cod Bay do not exclude radioactive materials.  The definitions of those terms in those 
laws and regulations make this clear. 

 
23. approximately 1.1 million gallons of wastewater will be filtered/processed before it 

is discharged, but processing will not remove all chemical or radioactive contaminants. 
 

24.  

Holtec App, Tables 1, 2 and 3) 
 

25. As said in a July 21, 2023 letter from DEP to CZM, d
 

 
26. The wastewater includes Spent Fuel Pool water that has been comingled and mixed with 

radioactive wat (Holtec App, 3) 
 

27. Except for saying that  (Holtec App, 
2 wastewater. 

 
28. The wastewater will include radioactive tritium.  filtering/treatment system will not 

remove tritium.5  
 
29. In addition to radioactive tritium that cannot be filtered, the wastewater Holtec intends to 

discharge will also contain other radioactive materials.   
 

 

5 Tritium is  water, with a third hydrogen atom.  Unlike normal water, tritium is radioactive. Tritium (not 
to be confused with heavy water) is so much like normal water than the tritium cannot be filtered out of 
the water. NRC  Backgrounder On Tritium, Radiation Protection Limits, And Drinking Water Standards | 
NRC.gov 

 



  

 
 

 

 

 

 

 

30. Holtec tested samples of s untreated wastewater in April.  Ken Buesseler, a marine 
radiochemist at the Woods Hole Oceanographic Institution, reviewed the results.  According 
to Dr. Buesseler, the radionuclide levels were high, even factoring in that the wastewater was 

-137 in the untreated water are 200 million times higher 
ll be 

Dr. Buesseler also said that cobalt ends up 
in seafloor sediments and can be ingested by marine life and end up in humans who eat the 
seafood. 

 
31. Since Pilgrim stopped generating electricity over four y

wastewater has been used only for purposes of decommissioning  underwater waste 
generation, consolidation, and packaging (See July 21 letter to the Director of the Office of 
Coastal Zone Management, attached to the tentative determination), and to shield 

 
   

 
 

 
32. ssued January 30, 2020. 

  
33. The 2020 EPA and state permits are clear: 

 

 Discharge of pollutants in spent fuel pool water (including, but not limited to, 
boron) is not authorized by this permit. 
 

 Discharge of pollutants associated with the dismantlement and decontamination 
of plant systems and structures and/or the demolition of buildings are not 
authorized by this permit. 

 
34. A principal reason the 2020 permits did not authorize these discharges is that Holtec never 

asked that they be included.  See 2022 Permit, Response to 5.1 comment, pg. 346. 
 

35. The 2020 permits explicitly told Holtec that, if it wanted to modify the 2020 permit to 
include them, it could request a permit modification. The EPA repeatedly told Holtec that the 
2020  permits  1.1 million gallon discharge. 



  

 
 

 

 

 

 

 

  
36. Holtec spent almost three years after the 2020 permits were issued trying, unsuccessfully,  to 

says. 
 

37. Not until  November of 2022, did Holtec finally say it would seek aa modified permit. 
 

38. Not until March 31, 2023, more than 3 years after the 2020 permits were issued, did Holtec 
do what the 2020 permits explicitly said Holtec could do  request a modified permit. 

  
 

E.    Application for a Modified Permit 
 

39. application for a modified permit consists of a two-page form, and a 362 page 
attachment.  The attachment is the March 31, 2023 application for a modified permit that 
Holtec filed with the EPA. (Holtec App.) 

 
40. only reference to 

be obtained as required by the Massachusetts Clean Water Act, as amended (M.G.L Chapter 
21, §§ 26-53.  (Holtec App, 3)  

 
41. Holtec filed its request to modify the 2020 permits for one reason: to allow Pilgrim to 

discharge what the 2020 permits prohibit. 
 

authorize discharge of a new source  from the spent fuel 
pool, torus, reactor cavity, and dryer separator pit, via an outfall numbered #015, 
into the existing, permitted discharge canal which discharges into Cape Cod Bay. 
Holtec App at 3-4 
 

42.  application for a modified permit repeatedly says that the water it seeks to discharge 
 (Holtec App, 3, 4, 5,6). 

 
43. 

(Holtec App, 3). 



  

 
 

 

 

 

 

 

 
44. 

  The EPA excludes Atomic 
Energy Act radionuclides from NPDES permits, but the exclusion does not extend to 
antidegradation. 

 
45. treatment, the level of chemical 

wastewater will meet EPA discharge limits. 
 

46. Even 
discussed in detail below, relevant Massachusetts laws and regulations prohibit discharge of 
any waste into Cape Cod Bay. 

 
47. contaminated wastewater will be released into Cape Cod Bay 

discharge canal. (Holtec App, 3) The discharge point is at the shoreline a short distance east 
of where Cape Cod Bay joins Plymouth Bay. 

 
48. 

( Holtec App, 3.) 
 

49. If released, 
Cape Cod Bay but also into contiguous Plymouth, Duxbury and Kingston Bays,  particularly 
on an incoming tide. When I asked whether Holtec intends to discharge on the incoming or 
outgoing tide,  

 
50.  application says, 

, 3  
 

51. C say that there have been  no 
post-2015 releases of liquid radioactive effluents.  

 
52. 

(Holtec App, 



  

 
 

 

 

 

 

 

3) 
 

53. In other words, there will be about 58 separate discharges. 1,000,000 ÷ 19,000 = 57.89 
 

F.  
 

 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

Holtec Decommissioning International (HDI) is responsible for determining how it will 
manage radioactive material in its liquid effluent.  HDI may elect to use any of the 

which allow discharge, shipment for 

https://www.nrc.gov/info-finder/reactors/pilg/faq-discharge.html#what 

 

59. All of options are feasible.  

 

60. Holtec has evaporated contaminated water since about March 1, 2023. According to 
a recent NRC inspection report and an email from the NRC: 



  

 
 

 

 

 

 

 

 

[T]the evaporation occurs in the reactor cavity. The reactor cavity is in 
communication with the (former) spent fuel pool and the dryer-separator pit (all 
which are being used to cut and package the reactor internals).  

 

61. In the course of decommissioning Pilgrim, Holtec has safely shipped over 218,000 
cubic feet of solid low level radioactive waste to Waste Control Specialists, an 
existing licensed radioactive waste storage facility located in Andrews, Texas.   

  
62. The volume of the  1.1 million gallons of liquid low level radioactive waste that Pilgrim 

wants to dump into Cape Cod Bay is a little less than 150,000 cubic feet.  

63. In connection with its plans to build spent nuclear fuel storage site in Southeastern 
New Mexico, Holtec assured the NRC that it will be perfectly safe to transport 
thousands of tons of spent nuclear fuel from all over the U.S. to that site.  
https://holtecinternational.com/ products-and-services/hi-store-cis/ 

64. , repeated this assurance in a letter to Senator Markey: There 
  

65. Waste Control 
Specialists,  Dr. Singh told Senator Markey that plan to ship tons of spent 

the very epitome of social 
justice.  

66. We doubt that Dr. Singh would have told Senator Markey leave 
the facility standing and leave the water there: if that option was not feasible.  

.  
 

G. Cape Cod Bay6 

 
67. Cape Cod Bay has outstanding socio-economic, recreational, ecological and aesthetic values. 

See Pilgrim Watch comments. 
 

 
6 Important facts about Cape Cod Bay are discussed in detail in comments. 



  

 
 

 

 

 

 

 

68. Cod Bay, Plymouth Bay, Kingston Bay and Duxbury Bay are all part of the protected Cape 
Cod Bay Ocean Sanctuary. (Ch 132A, Sec. 13(b)). 

 
69. will flow into Plymouth, Duxbury and Kingston Bays,  

particularly on an incoming tide.  
 

70. The portion of Cape Cod Bay adjacent the western shore of the National Seashore is 
designated an  Outstanding Resource Water (ORW).   

 
71. Barnstable Harbor and Wellfleet Harbor, on the south and eastsides of Cape Cod Bay, also 

are designated ORWs.  
 

72. A has been  discharged into Cape Cod Bay will inevitably 
flow along the western shore of the National Seashore and into Barnstable and Wellfleet 
Harbors. 

 
73. At least four Areas of Critical Environmental Concern (ACECs) border Cape Cod Bay. 

These include: 
 

a. The Wellfleet Harbor ACEC includes Wellfleet Harbor, Loagy Bay, Drummer 
Cove, The Cove, Duck Harbor, and part of Cape Cod Bay. 
 

b. The Sandy Neck Barrier Beach System ACEC that includes Barnstable and 
Scorton Harbors. 

 
c. The Inner Cape Cod Bay ACEC includes Cape Cod Bay above the low water 

mark. 
 

d. The Ellisville Harbor ACEC.   
 
74. Ellisville Harbor ACEC is located situated along the western shore of Cape Cod Bay, just 

north of the Cape Cod Canal.  It has outstanding scenic qualities.  It is important to the public 
health as a water supply, and for fishing and shell fishing, swimming and recreation. 

 
75. Wellfleet Harbor ACEC includes Wellfleet harbor that is an ORW.  



  

 
 

 

 

 

 

 

  
76. Sandy Neck Barrier Beach System ACEC has extraordinary natural sources.  Its boundary 

follows low water in Cape Cod Bay on the seaward side.  Barnstable Harbor and Broad 
Sound are partially or entirely within it. Barnstable Harbor is an ORW. 

 
77. Inner Cape Cod Bay ACEC  Its boundary follows mean low water on the seaward side.  The 

portion of Cape Cod Bay above low water is within the ACEC. 
 

78. Herring River Watershed ACEC  The area lies within the Plymouth Carver Sole Source 
Aquifer and is critical to public water supply.  Carters River (Plymouth) and Herring River 
(Bourne) are partially within  the ACEC. 

 
79. Pilgrim wastewater discharged into Cape Cod Bay will inevitably flow into these four 

ACECs.  
 
80. The southern edge of the Stellwagen Bank National Marine Sanctuary connects to the 

northern edge of Cape Cod Bay.  Water from Cape Cod Bay will flow into the Sanctuary. 
 

81. Water circulation patterns in Cape Cod Bay will hold any Pilgrim wastewater that Holtec 
might discharge into the Bay for a considerable period of time.  According to an ocean 
currents expert at Woods Hole Oceanographic Institution (WHOI), Irina Rypina,  the water 
would be trapped in the bay and will not quickly flush out of the Bay.  

 
82. Numerous scientific studies show  the circulation of wastewater in Cape Cod Bay. 

 
83. The studies show that a Pilgrim wastewater discharge will flow along the east, south and 

west shores of Cape Cod Bay, and also north into the Stellwagen Bank National Marine 
Sanctuary.  See W study on currents in Cape Cod Bay 
(https://www.sciencedirect.com/science/article/pii/ S0265931X22002302), and also Physical 
and Biological Oceanography of Massachusetts, Wendy Leo, Rocky Geyer, Mike Mickelson 
(http://www.mwra.state.ma.us/ harbor/enquad/pdf/ms-085_04.pdf), and Lermusiaux et al. 2001, 
both available from the Massachusetts Water Resources Authority.  

 
84. Wastewater flowing along the eastern shore of Cape Cod Bay will be in the Cape Cod 

National Seashore ORW and will flow into the Wellfleet Harbor ORW.  Flow along the 



  

 
 

 

 

 

 

 

southern shore will flow into the Barnstable Harbor ORW.   
 

85. 
flow into Duxbury, Kingston, and Plymouth Bays, and along miles of beaches north and 
south of Pilgrim. 

 
86. The discharged water will also flow in the four Areas of Critical Environmental Concern 

southern, and western shores.  
 
87. The current flow pattern is shown in the figure below from Lermusiaux.  

 



  

 
 

 

 

 

 

 

  

 



  

 
 

 

 

 

 

 

 
88. Cape Cod Bay is a significant habit of threatened and endangered species, including the 

Right Whale, Rosette Tern, Least Tern, and Piping Plover. There are at least eleven 
threatened or endangered species in the bay.  NUREG-1437, Supplement 29 July 2007, 
Page 2-84.  Also see https://coastalstudies.org/ cape-cod-bay and these examples:  

 

 Cape Cod Bay | Center for Coastal Studies  
 
Cape Cod Bay is ecologically rich with a complex and diverse array of coastal and 
marine habitats. 
 
Beaches, wetlands and offshore water provide important habitats for plant and animal 
communities that include commercially valuable species of finfish and shellfish as well 
as endangered marine mammals and birds. Endangered bird species such as the Roseate 

 
 
Cape Cod Bay is also a feeding ground for the critically endangered North Atlantic right 
whale. Humpback whales migrate to Cape Cod Bay and surrounding waters annually, to 
feed on schooling fish April through December. 
 

 Cape Cod Bay - Wikipedia  
 
The sea life of Cape Cod Bay is quite varied and healthy. Fish that call the bay home 
include Bluefin Tuna, Striped Bass, Bluefish, Flounder, and Atlantic Mackerel. Sea 
mammals also live in Cape Cod Bay (seals, dolphins, and whales). Cape Cod Bay has a 
diverse range of coastal and marine ecosystems, making it ecologically rich. Beaches, 
marshes, and offshore water provide critical habitats for plant and animal ecosystems, 
including commercially valuable fin-fish and shellfish, as well as endangered marine 
animals and birds. The bay's natural resources are used by endangered bird species like 
the Roseate Tern and the Piping Plover. The North Atlantic right whale, which is severely 
endangered, feeds in Cape Cod Bay. From April to December, humpback whales travel to 
Cape Cod Bay and nearby seas to feast on schooling fish. 
 

  



  

 
 

 

 

 

 

 

 North Atlantic Right Whale | NOAA Fisheries-  
 

species; the latest preliminary estimate suggests there are fewer than 350 remaining.  
North Atlantic right whales have been listed as endangered under the Endangered Species 
Act since 1970. The latest preliminary estimate suggests there are fewer than 350 
remaining, with fewer than 70 breeding females. The number of new calves born in 
recent years has been below average. 

NOAA Fisheries has designated two areas as critical habitat for North Atlantic right 
whales. These areas provide important feeding, nursery, and calving habitat.7 

 
89. Cape Cod Bay has outstanding socio-economic, recreational, ecological, and aesthetic values. 

See Pilgrim Watch Comments. 
 
 

H.  
 

90. says at least six times that the water it seeks to 
-6. 

 
91. The  Surface Water Protection 

Program regulations are (314 CMR 3.02):  
 

Industrial Waste - any liquid, gaseous, or solid waste substance or a combination 
thereof resulting from any process of industry, manufacturing, trade, or business 
or from the development or recovery of any natural resources. 

 
Pollutant - any element or property of sewage, agricultural, industrial, or 
commercial waste, runoff, leachate, heated effluent, or other matter, in whatever 
form and whether originating at a point or major non-point source, which is or 
may be discharged, drained, or otherwise introduced into any sewerage system, 

 
7  North Atlantic Right Whale Critical Habitat Map and GIS Data | NOAA Fisheries 
Right Whale Critical Habitat includes Cape Cod Bay. 



  

 
 

 

 

 

 

 

treatment works or waters of the Commonwealth. 
 

92. sulted from a process of industry.  In a 
January 27, 2022 Information Sheet,  the president of HDI said that the wastewater was 

 
 

93. 
through 16 Its definition of wastes 
discarded, or environmentally harmful solid, liquid, or gaseous materials resulting from 

 
 
94.  wastewater is unwanted liquid material resulting from industrial Activities that 

Holtec wants to discard. 
 

95.  
 

any element or property of sewage, agricultural, industrial or commercial waste, 
runoff, leachate, heated effluent, or other matter, in whatever form and whether 
originating at a point or major nonpoint source, which is or may be discharged, 
drained or otherwise introduced into any sewerage system, treatment works or 
waters of the commonwealth. 

 
96. 

 
 

97. None of  the definitions in the relevant Massachusetts laws and regulations exclude 
radioactive waste.     

 
98. At an NDCAP meeting,  Does any state law or regulation 

require that a nuclear power station discharge permit not cover radioactive materials  
 

99. His answer affirmed that state law prohibitions include radioactive waste: We are not aware 
of any state law or regulation that requires exclusion of radioactive one. 

 
  



  

 
 

 

 

 

 

 

II.  The Tentative Determination 
 
As said at the outset, in  the June 2020 Settlement Agreement between it and the 

pplicable environmental and 
human-health based standards and regulations ).  It also 

 with Chapter 21E and the MCP as applicable.  (Par. 10(e)) 
 

The state standards and regulations with which Holtec has agreed to comply include the Ocean 
Sanctuaries Act (Ch 132A), the Endangered Species Act (Ch 131A), Crimes against Public 
Health (Ch 270),  the Massachusetts Oil and Hazardous Material Prevention Act (Ch 21E, and 
their associated regulations.  
 

entative De
Act: 
 

Section 15 of the Act and does not qualify for 
. 

 
As discussed below, the proposed discharge is also prohibited by the Endangered Species Act, 
the Massachusetts Crimes Against Public Health, the Massachusetts Oil and Hazardous Material 
Release Prevention Act, and 314 CMR 4. 
application on the basis of all of these. 
 

A. The Ocean Sanctuaries Act 
 
Section 15 of the act says, se provided in this section, the following activities 

municipal, domestic or industrial wastes; provided, however, that the department may approve a 
new or modified discharge of municipal wastewater from a POTW in accordance with section 

8 
 
The tentative determination itself correctly concluded that Section 15 prohibits what Holtec 
wants to do  discharge industrial waste into the Cape Cod Bay Ocean Sanctuary.  

 
8  Pilgrim Nuclear Power Station is not a POTW.   



  

 
 

 

 

 

 

 

 
 correctly explain the reasons 

: 
 

 

Activity
Regulations, as the discarded water is unwanted, intended to be discarded, and may 

activities, even after treatment. We therefore conclude that the proposed discharges would 
be a discharge of industrial wastewater and, consequently, that section 15 prohibits the 
discharge of water from the spent fuel pool, torus, reactor cavity, and dryer separator pit 
(DEP letter of July 21) 
 
Based on the description in the Letter, it appears to be undisputed that the receiving water 
for the proposed discharge is within the Cape Cod Bay Ocean Sanctuary, and that the 

tially 
contain suspended solids, oil and grease, copper, zinc, lead, nickel, boron, and phenol. 
Based on that description, the proposed discharge is plainly unwanted, discarded, and 
potentially environmentally harmful. Further, Holtec refers to the proposed discharge in 
the Application as a  source of  Application at 4. The 
proposed discharge therefore is prohibited by Section 15. (CZM reply of July 24)  

 
1.  industrial waste. 

 
I  would not be surprised if Holtec contended that its proposed discharge is not the prohibited 
dumping or discharge of commercial, municipal, domestic or industrial waste. I see no 
reasonable  basis for such a contention. 
 
However, at the July 14, 2023 meeting of the  Nuclear Decommissioning Citizens Advisory 
Panel (NDCAP) a former long-time Pilgrim 
was defined.  In a July 29th email to me, the former employee further outlined her position that 
the definitions of waste were too undefined.    
 



  

 
 

 

 

 

 

 

The issue I have are that the terms -unwanted, discarded and environmentally harmful 
solids are NOT defined anywhere.  

 What is a  There 
should be specific definitions for these terms otherwise it is open to interpretation.    

 
In my view, the important terms are well defined in the laws and regulations, and also have well-

-6), Holtec presumably knew what those words meant.  
 

    
 

[A]
originating at a point or major nonpoint source, which is or may be discharged, drained or 
otherwise introduced into  

 
314 CMR 3.02 is clear that  
 

means any unwanted, discarded, or environmentally harmful solid, liquid, or gaseous 
 

 
I question that even Holtec would argue that the Pilgrim wastewater for which it seeks a 
modified discharge permit is wanted, that will not be 

, .   
 
At the August 24, 2023 hearing, the former employee 

wastewater is environmentally harmful.  Some may dispute whether it is, but even if it 
is not that fact says waste is 

, discarded, or environmentally harmful.

.  
 
In short, Section 15 of the Ocean Sanctuaries A
discharg  into Cape Cod Bay. 
 
  



  

 
 

 

 

 

 

 

2. The discharge does not qualify for any exception. 
 
When it enacted the Ocean Sanctuaries Act, the Great and General Court followed a well-known 
and well-understood practice.  First, it broadly prohibited  discharging any industrial waste into 
an Ocean Sanctuary (Sec.15: Prohibited Activities in Ocean Sanctuaries).  Then, recognizing  
that a few specific exceptions to this flat prohibition were required, it added Section 16: 
Permitted Activities in Ocean Sanctuaries.  
 
Section 16 of the Ocean Sanctuary Act 
otherwise flat prohibition.  Only two  planning, construction, reconstruction, operation and 

activities associated with the generation, transmission, and distribution of 
al or industrial 

-  
 
There is nothing to indicate that the legislature to include discharges associated with 
decommissioning, or new discharges, in the Section. 16 exceptions.    
 
It is well-established that such exemptions must be narrowly construed.  See Boston Globe 
Media Partners, LLC v. Department of Public Health, 

strictly and narrowly Hull Mun. Lighting 
Plant v. Massachusetts Mun. Wholesale Elec. Co., 414 Mass. 609, 614 

; Metro. Prop. & Casualty Ins. v. Emerson Hosp., 99 Mass. 
App. Ct. 513, 522 (2021)  is a  of statutory construction . . . that a statutory 
expression of one thing is an implied exclusion of other things  
 
That maxim squarely applies here discharge.   
 

a. The generation of electrical power. 
 
The  only discharges allowed by this Section 16 are licensed discharges that (i) comply with 
applicable laws and regulations and (ii) that also ng, construction, 
reconstruction, operation and 

 
 
Since Pilgrim shut down over four years ago, all activities at Pilgrim have involved 



  

 
 

 

 

 

 

 

decommissioning, i.e., tearing down a power plant that has permanently been taken out of 
service.  None have involved any planning, construction, reconstruction, operation and 
maintenance generating, transmitting or discharging electrical 
power.  
 

In a November 10, 2015 letter,  Entergy Nuclear Operations, Inc. (ENOI),  
formally notified the NRC that it planned to permanently cease power operations at Pilgrim 
Nuclear Power Station no later than June 1, 2019.  Pilgrim permanently ceased power operations  
on May 31, 2019, more than four years ago.  
 
In a June 10, 2019 letter to the NRC (ADAMS Accession No. ML 19161A033), ENOI certified 
that all fuel had been permanently removed from the Pilgrim reactor and placed in the spent fuel 
pool (SFP) on June 9, 2019. 
 
On January 20, 2020 license for Pilgrim 
no longer authorizes operation of the reactor or emplacement or retention of fuel into the 
reactor vessel (Bold and italics added) 
 
Without fuel in the reactor Pilgrim can no longer generate electricity, and has no ability to 
discharge or transmit power.    
 
Post-shut-down decommissioning activities have nothing to do with constructing, reconstructing, 
operating or maintaining Pilgrim so it can generate, transmit or distribute electricity, or with 
planning how to do so.  
 
Since June 1, 2019, Holtecmay gave planned how to use wastewater for 
decommissioning purposes unrelated to generation of electric power, such as underwater waste 
generation, consolidation, and packaging, and to shield decommissioning workers from some of 

Some of those plans may have involved building, 
operating or maintaining some structures that would make decommissioning  but not the 
generation of electrical power - possible.   
 
A 2019 paper published by Holtec Decommissioning International  Pilgrim Nuclear Power 



  

 
 

 

 

 

 

 

Station Decommissioning, outlined decommissioning steps that had been and would be taken,9 and 
made clear that no activities at Pilgrim involved , or would involve, any planning, construction, 
operation or maintenance for any purpose other than decommissioning. 

 

1. Pilgrim shut down its reactor for the final time on Friday, May 31, at 5:28 
p.m. This removed 670 megawatts of electricity from the regional grid. 

 
2. 

placed in the spent fuel pool to cool. 
 

3. Once cooled, the fuel will be placed in stainless steel canisters and 
transported to the Independent Spent Fuel Storage Facility (ISFSI) on station 
property. 

 
4. Radioactive equipment and components are dismantled per 

decommissioning plan that is reviewed, but not approved by the NRC. 
 

5. Contaminated components are dismantled, packaged, and transported to a 
licensed off- site facility. 
 

6. The site is inspected by state and federal agencies to ensure the property has 
been returned to conditions outlined in the decommissioning plans. Both the 
State and Federal agencies will continue to monitor the site. 

 

that what Holtec as done at Pilgrim since 2019 has absolutely nothing generating 
electricity.   
 
One would search in vain for any suggestion that Holtec is planning to generate electrical 
power, or constructing, operating or maintaining anything at Pilgrim to do so.  Everything 

 
9 Pilgrim Nuclear Power Station Decommissioning, https://hdi-decom.com/our-fleet/pilgrim- 
decommissioning/. 
 



  

 
 

 

 

 

 

 

Holtec has done make power generation impossible.  
 

It is undisputed that Facility has ceased electrical power 
generation, is no longer transmitting or distribution power, and is in the process of 
decommissioning.   
 
Based on these facts alone (none of  which are open to dispute) s 

 
are plainly correct. Tentative Determination, par. 8. 

The tentative determination is also correct because Section 16 also says there is no exception, not 
only if the planning, etc.  is not for the purpose of generating electricity, but also unless all 
certificates, licenses, permits and approvals required by law are obtained therefor, and  further, 
that such activities, uses and facilities shall not be so undertaken or located except in compliance 
with any applicable general or special statutes, rules, regulations or orders lawfully 

 

 
 

 
 

 



  

 
 

 

 

 

 

 

 
The state statutes and regulations (not only the Ocean Sanctuaries Act) 
proposed dumping would not comply are discussed below.  
 
As for federal laws, not be in compliance with the US 
Endangered Species Act (16 USC § 1531 et seq.), or the National Marine Sanctuaries Act (16 
USC § 1431 et seq).   
 

-living resource of a national marine sanctuary including, but not 
 such as the right whale,  in the Stellwagen Bank National 

Marine Sanctuary. 
   
15 CFR 922.72(a)(3)(ii) says that the prohibition includes  Discharging or depositing from 
beyond the boundary of the Sanctuary any material or other matter that subsequently enters the 

 The southern edge of the Sanctuary 
con
wastewater will flow into the Stellwagen Bank Sanctuary. See Section II.A below. 
 
For all of these reasons, including those specifically discussed in Par. 8 of the tentative 
determination, the proposed discharge is associated with the 
decommissioning of the Facility, not the generation, transmission, or distribution of electric 
power, [and that] this exception does not apply.  
 

b. Existing facilities and discharges 
 

he operation and maintenance 
of existing municipal, commercial or industrial facilities and discharges where such discharges 
or facilities have been approved and licensed by appropriate federal and state agencies  
 
This exception also does not apply, for at least two reasons. 
 
First,  

 Holtec problem is that it cannot tear down the buildings in 
which that water is now, and therefore cannot finish decommissioning Pilgrim until it has 



  

 
 

 

 

 

 

 

  
 
I would not be surprised if Holtec tried to use its NRC Operating License as evidence that Pilgrim 
is still being operated and maintained.  If it does so, I also would not be surprised if Holtec forgets 
to tell DEP that, as discussed above, its current NCC license 
the reactor. (NRC document ML19276C420, bold italics added):  
 
Second, to qualify for this Section 16 exemption, Holtec must show that the proposed 
discharge is     
 

discharge must be  an rge at the volume and locations authorized by the 
appropriate federal and state agencies on . . . December eighth, nineteen hundred and 
seventy-  
 

te clearly is not. 
 

, and commercial operations 
did not begin until December 1972. 

Indeed, 
New Source, 

(Holtec app., 3) 

We strongly doubt that Holtec (it bears the burden of proof) can show that  1.1 million 
gallon  the same  volume and 

that discharged by 
Pilgrim before December 8, 1971.   

Not only does the proposed discharge include pollutants resulting from decommissioning that did 
not even begin until 2019, but there is also no reason to think that any discharge more than 6 
months before Pilgrim began operation included contaminated waste
fuel pool, dryer/separator, torus and reactor cavity. 

 July 24, letter to CZM,  



  

 
 

 

 

 

 

 

Holtec did not provide any authorization for any discharge of pollutants related to plant 
operations prior to 1975  well after the December 8, 1971 cutoff for such discharge  into 
Cape Cod Bay Ocean Sanctuary.  Even if there were authorized discharges of pollutants 
prior to the cutoff, those discharges would not be the same as those proposed:  the 
proposed discharges contain pollutants resulting from decommissioning which per se 

 

c. The August 24, 2023 Public  Hearing 

At the August 24, 2023 Public Hearing , Shawn Noyes of ECO Nuclear Solutions said that 
request for di predated passage of the Ocean Sanctuaries Act in 1971, and 

 
 
A request is not a discharge.  Not surprisingly, Mr. Noes did not say that that were any 
discharges (whether or not authorized) before that date, or (and most important) that before that 
date there were approved discharges of water from the same place - the spent fuel pool, 
dryer/separator, torus and reactor vessel - at the same volume as Holtec -proposed 
discharge.    
 

As quoted 
above, to CZM said Holtec did not provide any authorization for 
any discharge of pollutants related to plant operation prior to 1975  Even if there were 
authorized discharges of pollutants occurring prior to the cutoff, the proposed discharges 
contain pollutants resulting from decommissioning, which per se could not  have been existing  
as of December 8, 1971, [or] while the plant was operational.  
 
Mr. Noyes also said that dismantling and decommissioning were integral phases in the life cycle 
of any power plant, and that the existence of the DTF showed highlighted that planning for the 

 a fundamental consideration; and that Pilgrim had been discharging 
spent fuel pool, reactor cavity, torus and separator water for 45 years of its operation.  He also 

 
 

decision to be made by the legislature, but DEP must apply laws and as they now exist .  The 
legislature has made its policy decision  it enacted laws that prohibit any discharge. 



  

 
 

 

 

 

 

 

 
 As for 45 years of operation, Pilgrim stopped generating electricity in 2019.  Forty-five years of 
operation before 2019 starts in 1974 -  consistent with Holtec not providing any authorization for 
pollutants relating to operations before 1975 (see DEP to CZM letter above), and at least two 
years after the December, 1971 cut-off date. 
 

 a fundamental 
y have 

-
-desired discharge in its request for a NPDES permit  is 

a clear indication that the discharge was not included in 
life. 
 
The crux of Mr. Noyes statement was that the statutory language

 
 
Much of this has been addressed at pages 22-26 above, but a few additional comments may be 
helpful to DEP in making its Final Determination. 
 
First, and perhaps most important, the Ocean Sanctuaries Act is not the only bar to granting 

request for a modified permit. 
 
Second, it is important to remember that the Section 16 exemptions are limited to Section 

exempt discharges prohibited by any other law.   
 
Third, it seems clear that, when it enacted Section 16, the Massachusetts legislature was 
concerned with operating power plants. It recognized that some discharges were needed while a 
plant was operating.  But it did not allow any discharges from a plant that was no longer 
generating electricity for the public.  In other words, the legislature was willing to allow 
discharges that were potentially harmful to the public health so long as the economy and public 
were receiving the generated electric power.  Once the public benefit ended, there was no longer 
any justification for the concomitant public risk.   
 



a grandfather clause. In substance, it is limited to plants as they existed before December 8, 
1971 , and limits foture discharges to then-existing plants and at the same volume as licensed 
discharges predating the cut-off date. In other words, an existing, operating-in- December 1971 
facility can continue doing exactly what it was doing before that date, but nothing more. 

There is no evidence that what Holtec wants to do in 2023 or 2024 is exactly what Pilgrim was 
doing in December of 1971. 

B. The Endangered Species Act 

DEP should also deny Holtec's application because what Holtec wants to do is prohibited by the 

Endangered Species Act (M.G.L. c.b. 13 l A, Sec. 1 et seq.) and its associated regulations (321 
CMR 10). 

The pmpose of the Massachusetts Endangered Species Act is to protect rare species and their 
habitat. https://www.mass.gov/service-details/ma-endangered-species-act-mesa
overview#:~:text=The%20Massachusetts%20Endangered%20Species%20Act%20protects%20ra 
re%20species%20and%20their°/o20habitats. 

Unlike the Ocean Sanctuaries Act, so far as I know there are no exemptions to the Endangered 
Species Act's prohibitions 

Section 2 of the Endangered Species Act and 321 CMR 10.63 expressly prohibit Holtec's 
planned discharge. 

The second paragraph of Section 2 says that "Except as othe1wise provided in this chapter, no 
person may alter significant habitat." 321 CMR 10.63 says that the discharge of waste water 
and toxic or hazardous substances "shall always be considered alternations:" 

Alterations of Significant Habitat. The following categories of activities shall always be 
considered alterations: ... ( e) discharge, storage, or disposal of solid waste, rubbish, 
sto1mwater, waste water, toxic or hazardous substances, petroleum based products, 

dredged materials, or fill. 
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Supplement 29 there are 9 endangered species, and two 
threatened species in Cape Cod Bay.10   
 

proposed discharge is also prohibited by the first paragraph of Section 2:  
 

Except as otherwise provided in this chapter, no person may take any plant or animal 
species listed as endangered, threatened or of special concern or listed under the Federal  

 
Section 1 of Ch. 131A defines , in reference to animals, to harass, harm, 
[or] disrupt the nesting, breeding, feeding or migratory activity   
 
The U.S. Supreme Court in Babbitt v. Sweet Home Chapter of Communities for a Great Oregon, 
515 U.S. 687 (1995), the U.S, Supreme Court held that, as used in the U.S. Endangered Species 

  
DEP should find that prohibited in the Massachusetts act has the same meaning. . 
 
H endangered species, not the least by altering the habitat 
in which they live  
paragraph of Section 2.   
 

C. Crimes Against Public Health 

The applicable section of this Act is (Ch 270, Section 16) isvery simple.  It is a criminal offense 
to discharge any waste in coastal waste.   

 
Whoever places, throws, deposits or discharges or whoever causes to be placed, 
thrown, deposited or discharged, trash, bottles or cans, refuse, rubbish, garbage, 
debris, scrap, waste or other material of any kind on a public highway or within 20 
yards of a public highway, or on any other public land, or in or upon coastal or 
inland waters, as defined in section 1 of chapter 131, or within 20 yards of such 

 
10 any species of plant or animal in danger of 
extinction throughout all or a significant portion of its range including, but not limited to, species listed 
from time to time as ''endangered'' under the provisions of the Federal Endangered Species Act of 1973.   
 as amended, and species of plants or animals in danger of extirpation, as documented by biological 
research and inventory. 



  

 
 

 

 

 

 

 

waters, or on property of another, or on lands dedicated for open space purposes, 
including lands subject to conservation restrictions and agricultural preservation 
restrictions as defined in chapter 184, shall be punished by a fine of not more than 
$5,500 for the first offense and a fine not to exceed $15,000 for each subsequent 
offense; provided, however, that 50 per cent of the fine imposed shall be deposited in 
the conservation trust established in section 1 of chapter 132A and the court may also 
require that the violator remove, at his own expense, the trash, refuse, rubbish, debris 
or materials.  
 

Cape Cod Bay is a coastal water as defined by section 1 of chapter 131: 

the marine limits of the jurisdiction of the commonwealth  

The prohibition of Ch. 270, sec. 16 clearly encompasses the proposed discharge of what Holtec 
 into Cape Cod Bay 

We respectfully suggest that DEP should not grant a permit purporting to authorize criminal 
activity. 

D.  Oil and Hazardous Material Release Prevention Act11 
 

This Act (Ch. 21E) 

any presumed to 

 
 

This Act says that .  
 

 ''any material, in whatever form, which, because of its hemical or radioactive 
characteristics constitutes a present or potential threat to human health, safety, 

 
11  In par. 10(e) of the Settlement, Holtec agreed to comply with the applicable provisions of not only this 
Act, but also of the Massachusetts Contingency Plan. 



  

 
 

 

 

 

 

 

welfare, or to the environment, when improperly stored, treated, transported, disposed of, 
used, or otherwise managed. .  
 

''Waters of the commonwealth'' all waters within the jurisdiction of the commonwealth, 
including, without limitation, rivers, streams, lakes, ponds, springs, impoundments, estuaries, 
coastal waters and groundwaters.  
 

See Pilgrim Watch Comments. 
 
DEP should not grant any permit authorizing such a discharge.  

 
--------------------------------  

In sum, DEP should on the ground that he proposed 
discharge is prohibited by Section 15 of the Act and does not qualify for any exception to the Act 
under Section 1 on the grounds that it is prohibited by the Endangered Species Act, 
Massachusetts Crimes Against Public Health, and the Massachusetts Oil and Hazardous Material 
Release Prevention Act.  

III.  Antidegradation Regulations 
 

314 CMR 4.04 precludes DEP from issuing 
a permit that would allow Holtec to discharge ndustrial wastewater into: 
 

1. A water, i.e., Cape Cod Bay, 
necessary to support the national goal uses of propagation of fish, shellfish and wildlife 

unless 
Holtec demonstrates that the discharge is necessary and that no better alternative is 
available, and that the discharge will not impair existing uses or decrease water quality.  
(314 CMR 4.04(2) and (3)); or 
 

2. A water, i.e., Cape Cod Bay, ecreational, ecological 
unless 



  

 
 

 

 

 

 

 

 
 

A. 314 CMR 4.04(2) 
 
Before Holtec filed its application, DEP had identified 
Cape Cod Bay as SA and that Tier 2 review would be required. 

 
DEP apparently made this identification based on 314 CMR 4.05(4)(a) and a presumption 
allowed by 314 CMR 406.5.   

 

(Implementation Procedures for the Antidegradation Provisions of the Massachusetts Surface 
) that says, 

 
 

For the purposes of 314 CMR 4.04(2), I will assume that Tier 2 review is appropriate.  As 
discussed below, however, Tier 2 ½ review is required.  
 
Under 314 CMR 404(2), DEP can issue a permit only if (a) DEP 
proposed discharge is insignificant, or (b) that Holtec demonstrates (i

 and (ii) that the 
and (iii) less damaging alternative 

 
 
Taking the latter first, Holtec cannot demonstrate that the discharge is necessary at all; of that no 
alternative method of disposing   
Holtec has at least three other NRC-
wastewater.  See pp 36-39 below/ 
 

 
 
A discharge may be considered necessary to accommodate economic or social 



  

 
 

 

 

 

 

 

development [only] it is needed for: (i) new production for a new discharger; (ii) 
production that cannot be accommodated by the current treatment facility; (iii) 
increased loading to a POTW, as a result of community growth, that cannot be 
accommodated by the current treatment facility; or (iv) other circumstances the 

V(2)(a).  
 
In sum, Holt  
 
That being so, Holtec will likely 

t it is. 
 
Holtec might r

 
 

cannot and does not apply here. s. 
 
Most fundamentally, 
Ocean Sanctuary Act and the Endangered Species Act, and also Chs. 21E and 270.  As a matter 
of both law and common sense, an illegal dis  12 
 
The  is simply part of the Implementation Procedures, but it is not a law or 
regulation. We suggest that DEP may give it effect only when doing so would not be consistent 
with state laws.  
 
A  statement of  does not 
and legally cannot override state laws (such as the Ocean Sanctuary Act and the Endangered 
Species Act) that specifically prohibit discharging any waste into Cape Cod Bay.   
  

 
12 Neither is dumping 58 separate batches of radioactively and chemically contaminated wastewater into 
Cape Cod Bay. 
 



  

 
 

 

 

 

 

 

may 
it does not 

 
 
Th

 
 

a specific limitation of the 
determin  - that the quality of water in Cape Cod Bay after the discharge will be at least 
equal to  (Implementation 
Procedures for the Antidegradation Provisions of the Massachusetts Surface Water Quality 

See Pilgrim 
Watch Comments. 

 
 diluted , but dilution does not decrease 

how much  chemical and radioactive contamination will be discharged into Cape Cod Bay.   
 
Holtec has not shown, and cannot ensure, that its planned 58 discharges totaling 1.1 million 
gallons of contaminated wastewater will not impair any existing or designated use of the Bay 
(including as a source of human food and a habitat for endangered Right Whales and other 
species), or 13 Implementation Procedures, V(1) 
 

 Pilg
Cape Cod will result in significant damage to the Blue Water Economy that depends on Cape 
Cod Bay being, and being viewed by the public as being, clean and free from chemical and 
radioactive materials.  
 

 not insignificant, and Holtec cannot demonstrates (i) that the 
 and (ii) 

and 
eliminat  

 
13 The 

- (Holtec App., 
p. 5, footnote 2) 



  

 
 

 

 

 

 

 

 
B. 314 CMR 4.04(3). 

 

 
 

 
 

 
 
Massachusetts included 314 CMR 4.04(3) in its Antidegradation Regulations to provide this high 
level of water quality protection.  This CMR prohibits n 
Outstanding Resource Water, for the express 

 
 

is 

 
 
Why does Holtec want to dump the water?  Its many public statements make the reason clear: to 
get rid of the contaminated water as cheaply and quickly as possible.  The quality of the Bay 
quite clearly will be neither maintained nor enhanced.   
 
As for whether the proposed discharge is a new or increased discharge, 
admits that it is and 

(Holtec App, 3) . It is a 
 

 



The proposed discharge will flow into Outstanding Resource Waters. 

At least three po1i ions of Cape Cod Bay - the eastern shore along the Cape Cod National 
Seashore, Wellfleet Harbor at the southeast comer of the aim of the Cape, and Bainstable Harbor 
at the southern edge of the Cape -~ designated Outstanding Resource Waters. 

As discussed above, the circulation patterns in Cape Cod Bay ensure that wastewater discharged 
from Pilgrim will inevitably flow into these ORWs. 

Pilgrim wastewater dischai·ged into Cape Cod Bay from Pilgrim will flow into the enclosed aim 
of the Bay, along the Bay's eastern, southern, and western shores. It will also flow north into the 
Stellwagen Bank National Marine Sanctuaiy. 

Water flowing along the eastern shore of Cape Cod Bay will be in the Cape Cod National 
Seashore ORW and will flow into the Wellfleet Harbor ORW. Water along the southern shore 
will flow into the Bainstable Harbor ORW. See pp 11-15 14 

These facts alone - a new discharge to enhance Holtec 's profits that will flow into already
designated ORWs - require DEP to apply the 314 CMR 4.04(3) standard when reviewing, and to 
deny, Ho/tee's application. 15 

The application should also be denied because Pilgrim's wastewater would flow along the 
western shore of Cape Cod Bay and into contiguous Duxbmy, Plymouth, and Kingston Bays (all 
of which, along with Cape Cod Bay, ai·e part of the Cod Bay Ocean Sanctua1y); and into at least 

ACECs. 

To be entitled to the protections of a Tier 2 ½ review, body of water does not have to be f01mally 
designated an ORW. 

14 Wastewater discharged from Pilgrim's discharge canal will also flow (I) along the western shore of 
Cape Cod Bay and into Duxbmy, Plymouth and Kingston Bays -all of which have "outstanding socio
economic, recreational, ecological and/or aesthetic values," and (ii) north into the Stellwagen Bank 
National Sanctua1y. See pp. 11-15. 
15 The "new" discharge will also flow in at least fom Areas of C1itical Environmental Concern located 
along the Bay's eastern, southern and western shores. 
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C entitled to Tire 2½ protection includes 
determined by the Department based on their outstanding  socio-economic, recreational, 
ecological and/or aesthetic values.  
 
We  recognize that, before Holtec even filed its application, DEP presumed that Cape Cod Bay is 
a High Quality Water, and thus said that Tier 2 review would be required.  DEP apparently did 
so rely on 314 CMR 406.5 that allows such presumption in the absence of actual information.   

 
A presumption cannot be a substitute for facts.  W
DEP must -economic, 

all 
discharge would flow.   
 
The Implementation Procedures lue should be determined on a case-
by-case basis, and the determination depends on, other things whether it within certain Areas 
of Critical Concern.  Implementation Procedures, III(2) 

 
If the western shore of the bay and Duxbury, Plymouth and Kingston Bays have any of these 
outstanding values, that is another reason that Tier 2 ½ review is required.16 They do not need to 
have all four. Discharged Pilgrim wastewater will flow into them. 

 
DEP likely already has, or has ready access to, facts showing that Tier 2 ½ review 
application is required. 
 
For example, DEP has, or has access to, the facts on the basis of which it or some other agency 
of the Commonwealth determined that (i) the eastern shore of Cape Cod Bay along the Cape Cod 
National Seashore, Wellfleet Harbor, and Barnstable Harbor were designated Outstanding 
Resource Waters, and (ii) that areas including Wellfleet Harbor,  the Sandy Neck Barrier Beach, 
Inner Cape Cod Bay, and Ellisville Harbor were areas of critical environmental concern. 

 

 
16 
proposed discharge is illegal under at least four state laws. 



  

 
 

 

 

 

 

 

In addition to facts that DEP may already know,  there are innumerable readily available facts 
demonstrating the values of Cape Cod and its contiguous bays.17  For example: 

 
a. The annual blue economy18 of the towns surrounding the Bay is billions of 

dollars. Every year, more than 77 million oyster seedlings are planted to grow in 
Duxbury Bay.  
 

b. The number of beaches along the Cape Cod shores, the number of people 
recreational and commercial 

boats on the Bay are too large to count.  There are miles of beaches along the 
western shore alone, and hundreds of boats in Duxbury,  Plymouth and Kingston 
Harbors.  

 
application under 314 

CMR 4.04(3) without formally determining that all of Cape Cod Bay is an ORW  
 

t least three existing ORWs 
.and four existing ACECs. 
 
DEP also could, and we submit should, apply that Tier 2 ½ standard and 

even more directly into the waters along the 
western shore of Cape Cod Bay and into Plymouth, Kingston, and Duxbury Bays.  Their 

been designated ORWs.   
 
That Tier 2 ½ 

 be for the express purpose and intend of maintaining or 

 
17 For a more detailed explication of facts showing these values, see the important facts about Cape Cod 
Bay that are discussed in detail in comments.  
 
18 The blue economy important here is the marine-related economy that is dependent on Cape Cod Bay.  
It includes aquaculture, fishing, charter boats, tourism, real estate and jobs performed at a distance such as 
food processing and shipment.  
 



  

 
 

 

 

 

 

 

 Based on the facts as I understand them, DEP could neither make any such 
determination nor grant any such authorization. 
 
Finally, both DEP and ACEC regulations require that any doubts about what standard to use in 

 
 

e a margin of safety to account for any lack of knowledge 
concerning the relationship between the pollutants being discharged and their impact on the 

 
 

The ACEC regulations, 301 CMR 12.11, require DEP to 

and (c) ensure that activities in or impacting on the area are carried out so as to minimize19 
adverse effects on: 1. marine and aquatic productivity habitat values and biodiversity.  

 
 

IV. DEP Cannot Certify that a Modified EPA NPDES Permit Would  Comply With 
Massachusetts Law.  

EPA can only if Massachusetts either waives certification or 
certifies in writing that the permit complies with the requirements of Massachusetts state law. 

40 CFR 124.53 State certification. 

(a) Under CWA section 401(a)(1), EPA may not issue a permit until a certification is 
granted or waived in accordance with that section by the State in which the discharge 
originates or will originate.  

(e) State certification shall be in writing and shall include: (1) Conditions which are 
opriate requirements of State law. 

 
19 
use one of its other NRC-approved options. 
 



  

 
 

 

 

 

 

 

       40 CFR § 124.55 Effect of State certification. 

(a) When certification is required under CWA section 401(a)(1) no final permit shall be 
issued:  (1) If certification is denied, or  (2) Unless the final permit incorporates the 
requirements specified in the certification under § 124.53(e).  

The Commonwealth clearly should not waive certification.  
 
We respectfully request that DEP tell EPA, in writing, that the Commonwealth does not waive 
its right to certify, and that it will not certify that any proposed 
desired discharge complies with the requirements of state law.   
 
As a courtesy to EPA and to avoid EPA having to do unnecessary work, we suggest that DEP 
should do so as soon as it  
 
It also must do so again if EPA follows the 40 CFR 124.53 procedures.  

 
V. Other Possible Holtec Arguments 

 
We expect that Holtec will make a number of arguments in an attempt to persuade DEP that its 
application for a modified Surface Water Discharge Permit should be granted. 
 

We have already addressed several possible contentions that Holtec might make: 
 

 wastewater is not prohibited waste or industrial waste.  It is (pp 5-6, 17-18, 20-
21). 

 desired discharge (i) is  
operation and 

 and complies with 
applicable laws and regulations, or (ii) is an existing discharge. It is neither (pp 22-30). 

  It is not. (pp 35-36) 
 
Given what Holtec personnel and supporters have said, there are other potential Holtec  
arguments that Holec may make, e.g.:  
 



  

 
 

 

 

 

 

 

1. The EPA permit will override any state prohibition. 
 

2.  wastewater is reasonable or 
feasible. 

 
3. Not granting Holtec a permit to dump has unacceptably delayed decommissioning,  

 
4.  The level of  pollutants in the discharged water will be below EPA limits and have no 

potential to cause adverse environmental impacts. 
  

5. The permit governs only non-radiological contaminants.  
 

6. DEP cannot deny the requested permit because only the Nuclear Regulatory Commission 
has any power over radioactive releases.  

 
These would be equally untenable. 
 

A. EPA cannot override a DEP Final Determination 
 

Whether EPA might override a DEP final determination is not relevant to 
Determination, but in any event EPA cannot do so. 

The Clean Water Act and EPA regulations are clear that states can have water quality regulations 
that are more stringent than those required by the Federal Clean Water Act or EPA regulations.  

 33 U.S.C. §1370 - Except as expressly provided in this chapter, nothing in this chapter 
shall (1) preclude or deny the right of any  to adopt or enforce (A) any standard 
or limitation respecting discharges of pollutants, or (B) any requirement respecting 
control or abatement of pollution; except that such State  not adopt or enforce 
any effluent limitation, or other limitation, effluent standard, prohibition, pretreatment 
standard, or standard of performance which is less stringent than the effluent limitation, 
or other limitation, effluent standard, prohibition, pretreatment standard, or standard of 
performance under this chapter. 

 40 CFR § 131.4 State authority. - States (as defined in § 131.3) are responsible for 
reviewing, establishing, and revising water quality standards. As recognized by section 



  

 
 

 

 

 

 

 

510 of the Clean Water Act, States may develop water quality standards more stringent 
than required by this regulation.  

Also, and as discussed above (pp 41-42), EPA Cannot Issue a NPDES Permit unless the 
Commonwealth  certifies that the permit complies with Massachusetts law.  

 
B.  

 

 
 
Indeed, Holtec has often said it may use all four; it is already using evaporation. 
In a January 27, 2022  letter and ac rs, Elected 

Kelley Trice, then the President of  HDI, 
said:  options, all of which will most likely be necessary:20   
 
We doubt that Trice 

 Neither would Dr. Singh, have said that the 
wastewater could be stored on site for an indefinite period of time if he believed that was not a 
feasible option. 
 

-allowed options, shipping offsite is the most feasible. In the course 
of decommissioning Pilgrim, Holtec has already shipped over 218,000 cubic feet of solid 
low level radioactive waste to Waste Control Specialists, an existing licensed radioactive 
waste storage facility located in Andrews, Texas.  
and other facilities, including the most radioactive, remain to be demolished.   

. 
The 1.1 million gallons of liquid low level radioactive waste that Pilgrim wants to dump into 
Cape Cod Bay, amounts to a little less than 

 
20  the fourth option, storage on site, to the list in the course of his 
discussions and correspondence with Senator Markey.   
 



  

 
 

 

 

 

 

 

150,000 cubic feet.  Vermont Yankee will ship twice as much water to off-site storage facilities 
rather than dump it in the Connecticut River. There is no reason that Holtec could not do the 
same and to WCS.   
 

As part of its one-stop shop approach, WCS provides dedicated cask transport services 
to its customers through an exclusive agreement with Visionary Solutions, LLC. The 
service offered to our clients will include team drivers (Type B casks) and all necessary 
permitting, escorts, etc. to transport waste to our facilities. The majority of waste arrives 
via rail and WCS has its own locomotive with the only rail line in Andrews County, 
which reduces traffic on public highway https://www.wcstexas.com/transportation-
cask-services/ 

 

s reluctance to shipping the wastewater comes down to cost. Holtec told Senator 
Markey that the estimated cost to ship would be $20 million to ship, but this would be a 
small fraction of its likely profit from decommissioning Pilgrim.21 Even if we were to 
take this estimated shipping cost at face value, Holtec has never said what the costs of 
discharging into the Bay, or of any of its other possible options would be. 

 

Holtec also disparaged shipping on two other grounds  environmental justice and the 
potential for accidents.    

 

statement that it would be unfair to burden another community by sending more 
waste to an off-site storage facility, even though that facility is already there, is more than 
a little inconsistent.  According to Holtec, its plan to develop a new interim spent fuel 

 
21 It is important to remember that it is rate-payer money, not Holtec  is paying for 
decommissioning.  
Fund. 
 

included profit (likely not less than 30%) in its more than one billion 
dollar estimated decommissioning costs  at least $300 million in profit.   In addition, the Department of 
Entergy will pay Holtec what is spends out of the ratepayer funded trust (not its own money) for spent 
fuel storage expenses  another $500 million in profit.  Finally, Holtec will pocket any left-over money in 
the DTF/ 



  

 
 

 

 

 

 

 

whether it makes or costs Holtec money. 
 
As for safety,  pure hypocrisy.  For years, 
Holtec has consistently said that transporting radioactive waste and debris is perfectly safe.  
 
Holtec has already safely shipped more than 200,000 tons of low level radioactive waste to WCS 
in Andrews County, Texas.  In connection with its plans to build spent nuclear fuel storage site 
in Southeastern New Mexico, Holtec assured the NRC that it will be perfectly safe to transport 
thousands of tons of spent nuclear fuel to New Mexico from all over the U.S. 
 

 
 

 
 

 
 

 
 

 



  

 
 

 

 

 

 

 

 
Dumping the wastewater into Cape Cod Bay is   favorite - for the simple reason 
that it will be cheap.  
 

C. . Lack of a Permit Has Not Delayed Decommissioning 
 
In a statement , 

,  said: 
 

treated water from Pilgrim Station well within safe limits. We will continue with the EPA 
modification process and will look to evaluate all options related to ultimate disposition 
of the water used in plant operations for the last 50 years.  This process has already 
delayed the completion of the project for an additional four years, impacted the 
workforce on site and further changes when the site can be returned to be an economic 

 
 
The last sentence in this statement is more than a little incomplete and misleading. 
 
As a starting point, if ensuring that decommissioning would be complete by September of 2027 
was really that important to Holtec,  one might ask why it did not simply ship the water off-site, 
rather than waiting until 2023, more than 3 years after the 2000 permits were issued, 
,to request  an amended permit. 
 
Perhaps more important,  the estimated date for completing 

Determination.   
 
On March 31, 2023, four months before the tentative determination was issued, Holtec 
notify[ied] the NRC that HDI is planning to delay the start of activities associated with the 

Reactor P
segmentation was delayed from 2024 to 2028.  
 



  

 
 

 

 

 

 

 

The decommissioning timeline , two months before 
the Tentative Determination,  showed that the estimated site release date had been changed to  
four years  
 
It is Holtec, not EPA or DEP, that decided to delay when the Pilgrim site would be released.  

decision to delay once again comes back to money. 
 
The real reason Holtec delayed the estimated partial release date is that t
Decommissioning Trust Fund dropped by more than 300 million dollars in 2022.  Holtec decided 
to delay decommissioning in the hope that the stock market would recover so that it would not 
have to spend its own money (rather than rate-payer money in the DTF) to complete 
decommissioning faster. 

 
Two months before DEP issued the Tentative Determination, Holtec told the NRC that  the value 
of the decommissioning fund had dropped by over $300 million in 2022, that the amount Holtec 
estimated would remain after license termination had decreased from $252 million to $44 
million, and that Holtec would delay completion of decommissioning for four (4) years.  
 
Holtec may not be responsible for the drop in the stock market.  But Holtec, and not the EPA   
modification process, is responsible for any delay. 
 
The EPA also is not responsible for the fact that the discharge permits that DEP and the EPA 
issued on January 30, 2020  did not allow discharge of either spent fuel pool water or of any 
pollutants associated with decommissioning. The principal reason the 2020 permits did not 
authorize these discharges is that neither Holtec nor its predecessor asked that they be included 
in the permit.  See 2022 Permit, Response to 5.1 comment, pg. 346. 

 
The 2020 permits explicitly told Holtec that, if Holtec wanted to modify the 2020 permit to 
include them, it could request a permit modification.  For reasons that Holtec might be able to 
explain, it was not until March 31, 2023, more than three year later, that Holtec finally applied 
for permit modification. 
 
It Pilgrim be properly decommissioned in a reasonable length of 
time.  But neither the  
 



  

 
 

 

 

 

 

 

The August 24, 2023 Public Hearing 
 
At the August 24, 2023 Public Hearing, Pine duBois, a member of NDCAP, said a delay in 

22 
 
At the May 22, 2023 NDCAP meeting, two other NDCAP panelists, Andrew Gottlieb and Seth 
Pickering, DEP, asked how the delay would impact   David Noyes, 

that the delay would not change the dewatering schedule for the 
spent fuel pool or cavity, that the water will be needed for shielding during  dismantling over the 
delayed 4 years.  He also said Holtec might be able to drain the reactor vessel of its 5,000-6,000 
gallons of water earlier if Holtec decides to dry dismantle of the by using a 
fixative.  
 

EPA 
modification process.  And in any event Holtec remains free to ship the water offsite anytime it 
might choose to do so.  
 

D.   
 
The majority of the less than six pages of lly all of its over 
300 page attachment, are directed to what pollutants in what concentrations 

This is not surprising.  Holtec 
wrote this application in the hope of obtaining a new EPA NPDES permit.   
 
What pollutants will be in Pilgrims treated water may be important to EPA; it is irrelevant to 
Massachusetts law.  The Massachusetts laws discussed above all prohibit the discharge of any 
waste, regardless of how much. 
 

 
22 Ms. duBois also seemed to suggest that Holtec should be allowed to discharge the wastewater into Cape 
Cod Bay because the discharge would not be harmful.  During the hearing, a number of speakers repeated 
this theme.  What all apparently fail to accept is that there will be both chemicals and radionuclides in 
Pilgrims water even after treatment, and that Massachusetts laws forbid the discharge of any amount of 
waste into Cape Cod Bay.  



  

 
 

 

 

 

 

 

little or no thought to the fact that Holtec also needed a modified Massachusetts Surface Water 
Discharge Permit .   
 
The application that Holtec submitted to DEP consists only of the application that Holtec had sent 
EPA a few days earlier, plus a two page form. 
 
In about Massachusetts 
state laws and regulations  even though Holtec had agreed to comply with them.   
 
Massachusetts law does not care how many pollutants there  or  
their concentrations; these are essentially relevant to whether DEP should issue a modified permit.  
Massachusetts laws prohibit the discharge of any waste, industrial waste, or hazardous materials 
into Cape Cod Bay; there is no de minimus exception.  
 

E. Massachusetts Laws Cover Radionuclides. 
 

 
  

Act.  Consequently 
the Final NPDES Permit does not include any numeric limits on such radioactive 

 
 
The first sentence of this is simply wrong. explicitly includes 
radioactive materials (see CWA, sec. 502).   
 
As for the second, not 
radioactive materials only because E , one that excludes 
many radioactive contaminants, in its NPDES permits.   
 
However, the definitions of waste and hazardous materials in the Massachusetts Ocean Sanctuaries 
Act, Endangered Species Act, Massachusetts Oil and Hazardous Material Release Prevention Act 
do encompass both radiological and non-radiological materials. See pp 20, 27, 29. So does the 

  



  

 
 

 

 

 

 

 

 

chose not to do so when it issued the Tentative Determination.   
 
As DCAP, no relevant Massachusetts law or regulation excludes 
radioactive materials. 
 
It is important to remember that the state has the right to set more stringent standards than s.  
 
In enacting its laws and writing its regulations, the Commonwealth made the decision that it is 
important to protect the environment and the public and not to grant any permit that would allow 
any unnecessary discharge of waste, particularly into waters such as Cape Cod Bay. 
 
To limit those laws and regulations to non-radiological waste, and to allow any discharge that 
contains radiological materials, would emasculate what the Commonwealth decided.   
 

-radiological components; the two cannot 
and will not be separated. We doubt that even a company like Holtec can plausibly argue that 
Massachusetts laws and regulations do not allow dumping chemical pollutants into Cape Cod Bay.   
 
It cannot be the case that Holtec (or any other company) can avoid a law against dumping non-
radiological pollutants simply by adding tritium or some other radioactive material to the 
discharge.  In slightly more simple terms  would a company be allowed to dump cyanide into 
Cape Cod Bay simply because it was mixed with a few o
contaminants? 
 
Not to construe Massachusetts laws and regulations to cover both radiological and non-
radiological materials would be untenable.  
 
 

F. DEP Can Deny the Permit 

It would be impossible to count the number of times that Holtec and its supporters have told 
legislators, the press and the public that, because of preemption, only the NRC can tell Holtec what 
radioactive discharges it can or cannot make. 



  

 
 

 

 

 

 

 

That is simply not so.  It is simply another example of Holtec trying to avoid its agreed 
responsibilities and obligations. 

The question here is whether Holtec can avoid its agreement.  It is not whether the NRC sets limits 
on radioactive discharges or whether Holtec could ignore state laws if it had not agreed to comply 
with them. The Settlement Agreement is a valid and enforceable contract, and Holtec has agreed 
not to contest that.  

Holtecwants people to forget that, in the Settlement Agreement between it and the Commonwealth, 
Holtec agreed not only that it would comply with Massachusetts laws and regulations, but also that 
it would not assert that any provision of the agreement was invalid under any federal law.  In other 
words, Holtec agreed that it would not assert that its agreement to comply with Massachusetts laws 
was preempted.  

 comply with all applicable environmental and human-health based standards 
and regulations Settlement Agreement, Par. 10(l)).   
 

 comply with Chapter 21E and the MCP as applicable. (Settlement 
Agreement, Par. 10(e)).   
 

 Party to this Agreement (or any person or entity affiliated or related to a Party to this 
Agreement) shall assert that any provision of this Agreement (or the Agreement itself) is 
invalid under any federal law or any provision of the U.S. Constitution.  (Settlement 
Agreement, par. 48). 

Holtec also wants to forget that it has more than once told  NDCAP, and likely others, that it 
state  

in whatever 
ng to have radioactive waste dumped down here.   She is correct, 

and there is nothing to suggest that her position has changed. 

The Office of the Attorney General said prepared to take action to halt any violations of 
state and federal water discharge permits. We expect that it still is. 



  

 
 

 

 

 

 

 

The EPA agrees that states have the authority to establish limits on radionuclides in discharges.   
(https://cfpub.epa.gov/ safewater/radionuclides/radionuclides.cfm?action= 
Rad_Disposal%20Options).  States can have water quality regulations that are more stringent 
than those required by the Federal Clean Water Act or EPA regulations. See p 43..  

 
The Supreme Court has decided four nuclear preemption cases in which the nuclear industry 
argued that state laws did not apply. In all four, the nuclear industry lost.  Although none of those 

he Supreme 
Court consistently held that the federal government is not 
(Virginia Uranium, Inc. v. Warren, 587 U.S ___ (2019).  Slip Op, 8), and that the nuclear industry 
plaintiffs could not avoid state laws. .   

The Supreme Court decisions are clear: a state law, and thus certainly an agreement to comply 
there is an irreconcilable conflict between the federal and 

state standards or whether the imposition of a state standard in a damages action would frustrate 
 (Silkwood v. Kerr-McGee Corp., 464 U. S. 238, 256 (1984)), or 

the state law some direct and substantial effect on the decisions made by those who build or 
operate nuclear facilities concerning radiological safety lev English v. General Elec. Co., 496 
U. S. 72 (1990).   

assert that its agreement is preempted, there is no 

with state law.  No constitutional text , federal law, or NRC regulation requires Holtec to dump 
Virginia Uranium, Inc. v. Warren, 587 U.S ___ (2019

litigant must 
state law ) 

Holtec signed the Settlement Agreement to settle pending litigation with the Commonwealth. That 
litigation threatened to prevent, and would certainly have delayed, Holtec
decommissioning of Pilgrim. The Holtec executives who made the decision to sign the agreement 
obviously decided that by settling, and agreeing to comply with Massachusetts laws and not to 
argue that the agreement was preempted, Holtec was opening the door to making hundreds of 
millions of dollars in decommissioning profit, and that the potential profit far outweighed any 
potential costs of its contractual agreement, including complying with Massachusetts state laws.   



  

 
 

 

 

 

 

 

Holtec must live with what it agreed.  

Massachusetts has the  right to hold Holtec to its agreement to comply with state laws and 
regulations. not comply.  
 
--------------------------------------------------------------------------------------------------------------------- 
 
In conclusion, I ask that DEP issue a Final D , not only 
because denial is mandated by the Ocean Sanctuaries Act, but also because the Endangered 
Species Act, Massachusetts Crimes Against Public Health, the Massachusetts Oil and Hazardous 
Material Release Prevention Act and 314 CMR 4 
into Cape Cod Bay. 

Please feel free to contact me if you have any questions or would like more information. 

Thanking you in advance for your attention and consideration, I am  

Respectfully yours, 

/s/ James B. Lampert 

James B. Lampert 

Tel:  

Email:  
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Pilgrim Nuclear Power Station 

Sarah Wolff 
Tue 8/29/2023 11:54 AM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
To whom it may concern, 

I am writing to urge you to deny permission for Holtec to discharge any wastewater from the 
Pilgrim Nuclear Power Plant, whether treated or not, into Cape Cod Bay. Doing so would harm the 
delicate ecosystem of the area and would potentially affect the health of residents and tourists. In 
addition, it would hurt the seafood and tourism industries. Holtec's request ignores its agreement 
to uphold Massachusetts laws, specifically the Massachusetts Ocean Sanctuaries Act and the 
Endangered Species Act. We need to protect our waterways and ecosystems from dangerous 
pollutants for generations to come. 

Thank you very much for your consideration of this important matter. 

Best regards, 
Sarah Wolff 



Cathy Coniaris 

Massachusetts Department of Environmental Protection 

100 Cambridge Street 

Boston, MA 02114 

massdep.npdes@moss.gov 

Re: Pilgrim Nuclear Power Station 

Dear Ms. Coniaris: 

I am writing to support the tentative determination by the Massachusetts 

Department of Environmental Protection {MassDEP) to deny Ho/tee's application for 

a modified Surface Water Discharge Permit that would al low it to discharge 

radioactive and chemically contaminated wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by the 

Massachusetts Ocean Sanctuaries Act is entirely correct. Tha t act prohibits the 

"dumping or discharge or commercial, municipal, domestic or industrial IJ.'.OSte" into 

an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Boys are all 

protected ocean sanctuaries under the act . The proposed discharge is therefore 

illegal. 

Because Ho/tee's proposed discharge is illegal, the Department's final determination 

should deny its application. 

Thank you, 

<?e.+e-r DAL,b'"' 
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Pilgrim Nuclear Waste Discharge and Holtec 

George Oleyer 
Tue 8/29/2023 1:09 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 

Dear Ms. Coniaris, 

As you are aware, the state of New York has now prohibited Holtec from discharging the same 
waste as Pilgrim into the Hudson River for the same concerns as ours for Cape Cod Bay and 
surrounding waters. see httP-s://aP-news.com/article/indian-P-oint-hudson-river-nuclear
P-Ollution-2c8dOf5d31 acc701 bbc41 bdb573bfac5 

I therefore strongly support the tentative determination by your department 
to deny Holtec's application for a modified Surface Water Discharge Permit that 
would allow Holtec to discharge such radioactive and chemically contaminated 
industrial wastewater into Cape Cod Bay. Such discharge is clearly prohibited by 
the Massachusetts Ocean Sanctuaries Act as the "dumping or discharge of 
commercial, municipal, domestic or industrial waste" into an ocean sanctuary. 

The MassDEP must enforce the law not only to protect our ocean sanctuaries and 
also to protect our public health as these waste waters work their way up the food 
chains of heavily fished waters and for other health concerns expressed at the 
hearing. 

Most sincerely, Susan Wall Oleyer MPH, -



Pilgrim Nuclear Power Station 

Stephen Folding 
Tue 8/29/2023 1:44 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
I oppose Holtec discharging radioactive water into Cape Cod Bay. 

Stephen A Folding 



Pilgrim Nuclear Power Station 

Carolyn Looker 
Tue 8/29/2023 2:21 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Dear Massachusetts State Department of Environmental Protections, 

To: Surface Water Discharge Program, Massachusetts Department of Environmental Protection 

Re: In support of the "Tentative Determination to Deny a Surface Water Discharge permit 
modification requested by Holtec Decommissioning International LLC", (MA Permit No. 
MA0003557 issued to Holtec Pilgrim LLC) 

I am writing to support the tentative determination by the Massachusetts Department of 
Environmental Protection (MassDEP) to deny Holtec's application for a modified Surface Water 
Discharge Permit that would allow it to discharge radioactive and chemically contaminated 
wastewater into Cape Cod Bay. 

MassDEP's tentative determination that the requested discharge is prohibited by the 
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the "dumping or 
discharge or commercial, municipal, domestic or industrial waste" into an Ocean Sanctuary. Cape 
Cod, Plymouth, Kingston and Duxbury Bays are all protected ocean sanctuaries under the act. The 
Department's final determination should deny its application. 

Thank you, 

Sincerely, 
Carolyn Looker 



Cathy Coniaris 
Mass OEP 
100 Cambridge Street 
Boston, MA 02114 
massdep.npdes@mass.gov 

Re: Pilgrim Nuclear Power Station - DEP's Tentative Determination to Deny Holtec's 
Application for a Modified Permit . 

Dear Ms. Coniaris: 

I am writing to support DEP's tentative decision to deny Holtec's application for a modified 
Surface Water Discharge Permit to discharge 1.1 million gallons of radioactive and chemically 
contaminated wastewater into Cape Cod Bay. 

DEP's tentative determination that the state's Ocean Sanctuaries Act prohibits this discharge is 
correct: 
• The Massachusetts Ocean Sanctuaries Act prohibits the "dumping or discharge or 

commercial, municipal , domestic or industrial waste" into an Ocean Sanctuary. Cape Cod, 
Plymouth. Kingston. and Duxbury Bays are all protected ocean sanctuaries. 

In addition: 

• 

• 

The Massachusetts Endangered Species Act prohibits altering the habitat of any 
endangered or threatened species, including the right whale, roseate tern, least tern , and 
loggerhead turtle that inhabit Cape Cod Bay. The discharge of waste, wastewater, toxic, or 
hazardous materials is considered alteration of habitat. 
The DEP's regulations also include antidegradation provisions that prohibit Holtec's 
discharge: 

o unless the discharge would be insignificant. The discharge of 1.1 million gallons of 
contaminated water is in no way 'insignificant.' 

o unless the "discharge is necessary to accommodate important economic or social 
development in the [Cape Cod Bay] area" or 'for the express purpose and intent of 
maintaining or enhancing" Cape Cod Bay. This discharge will not enhance but only 
harm the beautiful coastal waters that we love and that drive our local economy 
through tourism, fishing, and recreation. 

Holtec's proposed discharge is illegal. The department's final determination should deny the 
applicati 

Victoria W. Wulsin (formerly of Cambridge, MA and Auburndale, MA, with many friends and 
relatives in Massachusetts) 



Pilgrim Nuclear Power Station 

Tue 8/29/2023 s :11 PM 

To:MassDEP NPDES (DEP) <MassDEP.NPDES@mass.gov> 

CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail 
system. Do not click on links or open attachments unless you recognize the sender and know the 
content is safe. 
Please please please deny Holtec's release of radioactive water into Cape Cod Bay! The magnitude 
of the effects on our coastal environment are unknown but surely deleterious. 

Susan and Paul Miller and family 
Monument Beach, Cape Cod 



CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail
system.  Do not click on links or open attachments unless you recognize the sender and know the
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay.

DEP’s permit denial correctly interprets the Ocean Sanctuaries Act,

which explicitly states that discharges such as the one pursued by

Holtec are prohibited under state law.

I urge DEP to move forward in finalizing its draft decision based on

state law requirements and issue a permit denial to Holtec that

prevents Pilgrim’s wastewater from being released into the Cape Cod

Bay Ocean Sanctuary.

Thank you,

Dan McCullough
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit

denial correctly interprets the Ocean Sanctuaries Act, which explicitly

states that discharges such as the one pursued by Holtec are

prohibited under state law. I urge DEP to move forward in finalizing its

draft decision based on state law requirements and issue a permit

denial to Holtec that prevents Pilgrim’s wastewater from being

released into the Cape Cod Bay Ocean Sanctuary.

Thank you,

Samantha Pilzer
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Dear Commissioner Heiple,
I strongly agree with DEP’s draft determination to deny Holtec
International’s permit application to discharge wastewater from
Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit
denial correctly interprets the Ocean Sanctuaries Act, which explicitly
states that discharges such as the one pursued by Holtec are
prohibited under state law. I urge DEP to move forward in finalizing
its draft decision based on state law requirements and issue a permit
denial to Holtec that prevents Pilgrim’s wastewater from being
released into the Cape Cod Bay Ocean Sanctuary.

Thank you,

Susan Lynne Cochrane
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit

denial correctly interprets the Ocean Sanctuaries Act, which explicitly

states that discharges such as the one pursued by Holtec are

prohibited under state law. I urge DEP to move forward in finalizing its

draft decision based on state law requirements and issue a permit

denial to Holtec that prevents Pilgrim’s wastewater from being

released into the Cape Cod Bay Ocean Sanctuary.

Thank you,

Jeffrey Provost
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August 30, 2023

Bonnie Heiple, Commissioner
Massachusetts Department of Environmental Protection
Attn: MassDEP Surface Water Discharge Permitting Program
100 Cambridge St., Suite 900
Boston, MA 02114

RE: Holtec International Preliminary Discharge Permit Denial 

Dear Commissioner Heiple:

The Association to Preserve Cape Cod (APCC) writes in strong support of the 
Massachusetts Department of Environmental Protection’s tentative determination
to deny Holtec International’s request for a permit modification to discharge 
pollutants into Cape Cod Bay. We urge MassDEP to issue a final determination to 
deny the permit.

Founded in 1968, APCC is the Cape region’s leading nonprofit environmental
advocacy and education organization, working for the adoption of laws, policies and 
programs that protect, preserve and restore Cape Cod’s natural resources. APCC 
focuses our efforts on the protection of groundwater, surface water, and wetland 
resources, preservation of open space, the promotion of responsible, planned 
growth and the achievement of an environmental ethic.

MassDEP’s preliminary decision to deny Holtec’s permit correctly interprets the 
Massachusetts Ocean Sanctuaries Act (OSA), which explicitly states that new 
industrial discharges, such as the new discharges proposed by Holtec as part of the 
Pilgrim Nuclear Power Station’s decommissioning activities, are prohibited under 
state law in waters designated as ocean sanctuaries. The Cape Cod Bay Ocean 
Sanctuary was designated as such in 1971. Therefore, Holtec’s proposal to discharge 
wastewater into the bay is subject to the requirements and restrictions of the OSA 
state law. 

On February 15, 2023, APCC submitted a letter to EEA Secretary Rebecca Tepper and 
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CZM Director Lisa Berry Engler that provides a comprehensive legal analysis establishing the 
relevance of the OSA to Holtec’s permit application. It explains how discharging wastewater 
into Cape Cod Bay from the Pilgrim decommissioning process would be in direct violation of the 
OSA. We have attached that February 15, 2023 correspondence along with this comment 
letter and request that it be included in the record for the public comment period for
MassDEP’s preliminary determination. 

MassDEP’s basis for denial of the Holtec permit application, as required by state law, stands on 
firm legal ground and does not conflict with federal preemption rules. The rules on preemption 
as they relate to the Atomic Energy Act (AEA) are triggered if a state law expressly regulates 
radiation hazards. In that instance, the AEA preempts state law. However, if a state law on its 
face regulates a nuclear power plant with regard to actions other than radiation hazards, the 
AEA does not preempt state law. Unless there is a direct, targeted interference with the federal 
regulation of radiological hazards, the state law is not preempted. See Northern States Power 
Co. v. Minnesota, 447 F.2d 1143 (8th Cir. 1971); Pacific Gas & Electric Co. v. State Energy 
Resources Conservation & Development Comm., 461 U.S. 190 (1983).

The above distinction aptly applies to the Holtec discharge permit. The OSA regulates Holtec’s 
proposed discharge of industrial pollutants into a state water designated as an ocean sanctuary,
but it does not regulate radiological discharges. The OSA was enacted in 1971 by the State 
Legislature out of environmental concerns driven in large part by the threat of oil and gas 
exploration and industrial sources of pollution, not out of concern over nuclear issues. Compare 
Entergy Nuclear Vermont Yankee, LLC v. Shumlin, 733 F.3d 393 (2d Cir. 2013). 

Importantly, the OSA does not leave Holtec without any options. Rather, it merely eliminates 
one of several options for the disposal of Pilgrim’s decommissioning wastewater. The Nuclear 
Regulatory Commission does not dictate a single specific method for disposing of the 
wastewater; Holtec has the ability to choose other disposal methods that do not violate state 
law. In fact, the NRC’s website states, "Holtec Decommissioning International (HDI) is 
responsible for determining how it will manage radioactive material in its liquid effluent. HDI 
may elect to use any of the methods allowed under the NRC's regulations, which allow 
discharge, shipment for disposal, or evaporation of the liquid and disposal of the resulting solid 
waste.” See Capron v. Office of the Attorney General of Massachusetts, 944 F.3d 9 (1st Cir. 
2019); compare Kerr-McGee Chemical Corp. v. City of West Chicago, 914 F.2d 820 (7th Cir. 
1990).

We therefore urge MassDEP to move forward in finalizing its draft decision based on state law 
requirements and to issue a final permit denial to Holtec that prevents Pilgrim’s wastewater 
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from being released into the Cape Cod Bay Ocean Sanctuary.

Thank you for this opportunity to comment. 

Sincerely,

Andrew Gottlieb
Executive Director
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various state actions that may be appropriate to ensure that Holtec will not discharge waste 
from decommissioning activities at PNPS into a protected ocean sanctuary. 

As discussed in further detail below, Holtec has announced its intention to discharge spent fuel pool 
water and other radioactive waste into Cape Cod Bay as part of the expedited decommissioning, 
dismantlement, and demolition of PNPS. This would not be an “existing discharge” authorized as of 1971, 
when the Cape Cod Bay Ocean Sanctuary was created. Nor would this be a discharge associated with the 
“operation and maintenance” of the coolant system or any other activity, use or facility associated the 
generation, transmission, and distribution of electricity from an active power generation facility. To the 
contrary, the radioactive water in question has been generated during decommissioning activities, after 
PNPS ceased all power-generation operations as of June 1, 2019. A discharge to the Cape Cod Bay Ocean 
Sanctuary from the decommissioned PNPS would be a new industrial discharge, which cannot be authorized 
by any agency of the Commonwealth consistent with the OSA. 

The OSA expressly prohibits any new industrial discharges into protected ocean sanctuaries, with 
certain narrow exceptions, none of which are applicable to Holtec’s proposed discharge from PNPS of water 
associated with decommissioning activities. Moreover, the discharge of PNPS’s radioactive waste into Cape 
Cod Bay is entirely unnecessary. Holtec acknowledges that it has other options to dispose of the radioactive 
waste that do not violate the OSA, and these options do not involve conducting a decades-long experiment 
with the unique environment of Cape Cod Bay, the ultimate outcome of which will only be learned long 
after Holtec has left. To be sure, these other options may involve their own risks and benefits, and additional 
expense; but that is what Holtec voluntarily assumed when it chose to acquire PNPS – not to operate for the 
purpose of producing electrical power – but solely for the purpose of profiting from decommissioning the 
plant. 

Cape Cod Bay is a precious resource. Critical natural resources include shellfish beds, commercial 
and recreational fisheries, wildlife that includes rare, threatened, and endangered species, including the 
North Atlantic Right Whale, sea turtles, and Atlantic Sturgeon, and miles of coastal habitat including coastal 
beaches, bays, estuaries and salt marshes. Four state-recognized Areas of Critical Environmental Concern 
are on or within Cape Code Bay. Holtec acknowledges that it cannot treat the discharge so as to fully remove 
all radionuclides from the water, even if it meets standards required by Nuclear Regulatory Commission 
guidelines.  

The critical point is this:  to conclude that Holtec’s proposed discharge is prohibited, CZM is not 
required to find that it would harm, or pose a risk of harm, to human health or the environment, or 
that it would significantly alter the environment of Cape Cod Bay. The judgment that new industrial 
discharges pose unacceptable risks was already made by the Legislature, in establishing the Cape Cod 
Bay Ocean Sanctuary and broadly prohibiting any new discharge of industrial waste (subject to a few 
narrow exceptions that do not apply here). No additional findings by CZM are needed or warranted; CZM 
need only ensure that the existing legislative prohibition is respected. 

As an ocean sanctuary vital to the ecological and economic health of the Commonwealth, the 
Legislature has determined that Cape Cod Bay deserves an extraordinarily high level of public protection. 
CZM is the agency the Legislature has charged with providing that protection without a requirement that the 
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agency first find that a risk of harm is present. While we know CZM has a deep knowledge of the OSA and 
its legislative history, we think it’s helpful to recap the essential legal context, to fully appreciate the 
Legislature’s intention.  

1. The History Of The Ocean Sanctuaries Act 

1970:  As a response to the threat of oil and gas exploitation, Massachusetts’ first ocean sanctuary, 
the Cape Cod Ocean Sanctuary, was created in 1970 and signed into law as an emergency measure to “protect 
the unique scenic and natural resources of the outer Cape by preventing careless exploitation of the seabed.”  
See Chapter 542 of the Acts of 1970. This act also established an initial list of prohibited activities in an 
ocean sanctuary. These included – 

the building of any structure on the seabed or under the subsoil; the removal 
of any sand, gravel or other minerals, except as hereinafter provided; drilling 
for subsoil minerals, gases or oils; commercial advertising; or the dumping 
of any commercial or industrial wastes

(Emphasis supplied.)  It also provided for allowed activities – for example the laying of cables, sand and 
gravel extraction for beach restoration purposes, and fish and shellfish harvest – provided these activities 
had the necessary agency approvals. The Legislature initially placed this first ocean sanctuary under the 
“care and control” of the Department of Natural Resources, and empowered the Attorney General to “take 
such action as may be necessary from time to time to enforce the provisions of this [Act].” 

1971:  In 1971, the Legislature created two more ocean sanctuaries:  Cape Cod Bay and Cape and 
Islands. See Chapter 742 of the Acts of 1971.  

The 1971 Act prohibited “the dumping of any commercial or industrial wastes” in the Cape Cod Bay 
Ocean Sanctuary, with exceptions for “such quantities of industrial liquid coolant wastes to be dumped by 
the division of water pollution control on September the thirtieth, nineteen hundred and seventy-one, in 
connection with the public and private supply of electrical power.” Id. 

1972:  In 1972, the Legislature created the North Shore Ocean Sanctuary. See Chapter 130 of the 
Acts of 1972. 

1976:  In 1976, the Legislature created the South Essex Ocean Sanctuary. See Chapter 369 of the 
Acts of 1976. In doing so, the Legislature first used the language similar to that found in today’s OSA for 
electrical generating facilities, creating an exception in the South Essex Ocean Sanctuary for the following: 

the construction, reconstruction, or operation and maintenance of industrial 
liquid coolant discharge and intake systems and other facilities and activities 
in conjunction with the public and private supply of electrical power as 
allowed and licensed by the division of water pollution control, the 
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department of environmental quality engineering or the department of 
environmental management 

1977:  In 1977, the Legislature comprehensively revised the OSA. See Chapter 897 of Acts of 1977. 
Among other changes, the 1977 amendments generally protected all ocean sanctuaries from “any 
exploitation, development, or activity that would seriously alter or otherwise endanger the ecology or the 
appearance of the ocean, seabed, or subsoil thereof, or the Cape Cod National Seashore.” 

Whether hitherto, the OSA’s prohibitions and exceptions were codified by individual ocean 
sanctuaries, the 1977 acts reorganized the OSA such that going forward prohibitions and exceptions applied 
(unless specified otherwise) to all five ocean sanctuaries.  

The Legislature continued to categorically prohibit “the dumping or discharge of commercial or 
industrial wastes,” except as otherwise provided in the OSA. The 1977 amendments created exceptions 
allowing “existing municipal, commercial [and] industrial discharges” into an otherwise protected sanctuary. 
Specifically, the 1977 amendments allowed –  

the operation and maintenance of existing municipal, commercial or 
industrial facilities and existing municipal, commercial or industrial 
discharges where such discharges and facilities have been approved and 
licensed by appropriate federal and state agencies 

(Emphasis supplied.)   

The 1977 amendments allowing “existing municipal, commercial or industrial discharges” did not 
define a date for what were then “existing discharges.”  The 1977 amendments became effective on 
December 30, 1977. Thus, the statute as amended can be read as permitting “existing discharges” as of 
December 30, 1977, or as permitting only those discharges which existed as of 1971, the original enactment 
of the OSA. St.1977, c. 897. 

The 1977 amendments also created an exception for discharges associated with the “planning, 
construction, reconstruction, operation and maintenance” of facilities associated with the generation of 
electrical power. Specifically, the 1977 amendments allowed – 

the planning, construction, reconstruction, operation and maintenance of 
industrial liquid coolant discharge and intake systems and all other activities, 
uses and facilities associated with the generation, transmission, and 
distribution of electrical power, provided that all certificates, licenses, 
permits and approvals required by law are obtained therefor, and provided, 
further, that such activities, uses and facilities shall not be undertaken or 
located except in compliance with any applicable general or special statutes, 
rules, regulations or orders lawfully promulgated 

(Emphasis supplied.)    
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The 1977 amendments also created a provision that requires “[a]ll departments, divisions, 
commissions, or units of the executive office of environmental affairs and other affected agencies or 
departments of the commonwealth” to issue permits consistently with the Act. In doing so, all permit 
granting authorities were required to consult with the department of environmental management to ensure 
compliance.  

1989: In 1989, the Legislature again amended the act, and officially named it the “Massachusetts 
Ocean Sanctuaries Act.”  See Chapter 728 of the Acts of 1989. It added a definitions section to the statute, 
establishing an “existing discharge” as one which is –   

a municipal, commercial or industrial discharge at the volume and locations 
authorized by the appropriate federal and state agencies on July fifteenth, 
nineteen hundred and seventy, in the case of the Cape Cod Ocean Sanctuary; 
on December eighth, nineteen hundred and seventy-one, in the case of 
the Cape Cod Bay and Cape and Islands Ocean Sanctuary; on June 
twenty-seventh nineteen hundred and seventy-two in the case of the North 
Shore Ocean Sanctuary; and on December thirtieth, nineteen hundred and 
seventy-six, in the case of the South Essex Ocean Sanctuary 

(Emphasis supplied.) 

2008:  The 2008 amendments require the state to create an ocean management plan. Chapter 114 of 
the Acts of 2008.  

2014:  The OSA’s most recent amendment in 2014, modified the OSA to allow for new or modified 
municipal waste discharges from a publicly owned treatment works without a variance, after specific 
requirements have been met and impact studies have been conducted. Chapter 259 of the Acts of 2014, 
§§ 28-45. 

2. The OSA’s Near-Categorical Ban of New Industrial Discharges Into an Ocean 
Sanctuary 

Today, the OSA severely restricts all municipal, commercial, and industrial discharges into an Ocean 
Sanctuary. The presumption is that no discharges are permitted, and all are prohibited unless expressly 
authorized. G.L. c. 132A, § 15 provides that, except as otherwise provided in the OSA, the act prohibits “the 
dumping or discharge of commercial, municipal, domestic or industrial wastes.” 

The only exceptions to this categorical ban of discharges into an ocean sanctuary are the following 
three activities: 

An existing municipal, commercial or industrial discharge at the volume and 
locations authorized by the appropriate deferral and state agencies on December 
eight, nineteen hundred and seventy-one, in the case of the Cape Cod Bay; 
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discharges from municipal wastewater treatment facilities if the discharge is 
approved under § 16G of the OSA; and 

industrial liquid coolant discharge “associated with the generation, transmission, 
and distribution of electrical power.” 

Because these are exceptions to the general prohibition of discharging of industrial wastes, they must be 
narrowly and strictly construed. See Boston Globe Media Partners, LLC v. Department of Public Health, 
482 Mass. 427, 432 (2019) (“statutory exemptions” from the statute “must be strictly and narrowly 
construed”); Hull Mun. Lighting Plant v. Massachusetts Mun. Wholesale Elec. Co., 414 Mass. 609, 614 
(1993) (“[s]tatutory exemptions are strictly construed”). 

3. The OSA Prohibits Any New Industrial Discharge From the Now-Defunct PNPS 

Under the plain terms of the OSA, Holtec is prohibited from discharging pollutants from the spent 
fuel rods or other pollutants associated with PNPS decommissioning activities into the Cape Cod Bay Ocean 
Sanctuary. G.L. c. 132A, § 15(4) states, in no uncertain terms, that except as otherwise permitted in the OSA 
“the dumping or discharge of commercial, municipal, domestic or industrial wastes” “shall be prohibited in 
an ocean sanctuary.”  Holtec’s proposed discharge into the Cape Cod Bay Ocean Sanctuary does not qualify 
for any of the narrow exceptions to this categorical presumption against the discharge of industrial pollutants 
to an ocean sanctuary, as explained below. 

a. The Proposed Discharge of Waste Generated by Holtec’s Decommissioning 
Activities at PNPS was Not an Existing Discharge as of December 8, 1971 

Holtec’s discharge cannot be considered an “existing discharge” as defined by the statute. This 
exception allows for “the operation and maintenance of existing municipal, commercial or industrial 
facilities and discharges where such discharges or facilities have been approved and licensed by appropriate 
federal and state agencies.”  G.L. c. 132A, § 16. The Legislature defined “existing discharge” in the 1989 
amendments to mean, in relevant part: 

a municipal, commercial or industrial discharge at the volume and locations 
authorized by the appropriate federal and state agencies…on December 
eighth, nineteen hundred and seventy-one, in the case of the Cape Cod Bay 
and Cape and Islands Ocean Sanctuary 

G.L. c. 132A, § 12B. See also 301 CMR 27.02.  

b. The Proposed Discharge of Waste Generated by Holtec’s Post-Operation 
Activities at a Defunct Power Plant Is Not a Discharge “Associated With the 
Generation, Transmission, or Distribution of Electrical Power” 

Discharges of coolant and other pollutants related to PNPS’s activities when it was generating 
electrical power may have been authorized under the OSA’s exception for discharges associated with the 
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“generation, transmission, and distribution” of electrical power. As EPA, MassDEP, and Holtec have all 
acknowledged, the proposed discharge related to PNPS’s decommissioning, however, is a new and different 
kind of discharge, which is not associated with the “generation, transmission, and distribution” of electrical 
power. As such, it is prohibited by the OSA.  

The exception in G.L. c. 132A, § 16 for electrical power facilities states as follows: 

Nothing in this act is intended to prohibit…the planning, construction, 
reconstruction, operation and maintenance of industrial liquid coolant 
discharge and intake systems and all other activities, uses and facilities 
associated with the generation, transmission, and distribution of electrical 
power, provided that all certificates, licenses, permits and approvals required 
by law are obtained therefor, and provided, further, that such activities, uses 
and facilities shall not be undertaken or located except in compliance with 
any applicable general or special statutes, rules, regulations or orders lawfully 
promulgated 

(Emphasis supplied.)   

This exception is noteworthy in the specificity of its requirements. It covers only liquid coolant and 
other discharges connected with the “planning, construction, reconstruction, operation and maintenance 
of…uses and facilities associated with the generation, transmission, and distribution” of electrical power. 
Thus, to fit within this exception, a discharge must satisfy two prongs. First, the discharge must be associated 
with the “planning, construction, reconstruction, operation and maintenance” of a discharging facility. 
Second, the discharge must be from a facility associated with the “generation, transmission, and distribution” 
of electricity. 

Holtec’s proposed discharge from the decommissioned PNPS satisfies neither of these requirements. 
It is not a discharge connected with “planning, construction, reconstruction, operation and maintenance” of 
a facility for electrical power generation. Rather, it is associated with decommissioning of such a facility. 
The Legislature included “planning,” “construction,” “reconstruction,” and “maintenance” as activities 
qualifying for the exception, and it notably did not include “decommissioning,” or any term that can fairly 
be construed to encompass decommissioning. The statute must be interpreted and applied in accordance 
with its plain terms. See Water Dep’t of Fairhaven v. Department of Env’t Prot., 455 Mass. 740, 744 (2010) 
(“the language of the statute” is “the principal source of insight into legislative intent”); Provencal v. 
Commonwealth Health Ins. Connector Auth., 456 Mass. 506, 513 (2010) (“the primary source of insight into 
the intent of the Legislature is the language of the statute”). 

Holtec’s proposed discharge from the decommissioned PNPS is also prohibited because it is not 
associated with the generation, transmission, or distribution of electrical power. The exception’s reference 
to the active production of power – “generation, transmission, and distribution of electrical power” – 
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confirms the required link to the production or output of electricity and getting that electricity to people. 
That essential link is missing here. 

The current NPDES permit for PNPS reflects the reissuance of an earlier NPDES permit to discharge 
various wastewaters and stormwater to Cape Cod Bay and to withdraw water from Cape Cod Bay for cooling 
uses, during PNPS’s active operation. The discharges authorized under this NPDES permit may be 
considered part of the “maintenance” of PNPS. EPA and the Commonwealth re-issued the NPDES permit 
at a time when it was known that PNPS was to shut down, but the specifics of the decommissioning process 
were unknown. See NPDES Permit No. MA0003557, Part IV.5.1, Response to Comments. (“Neither 
Entergy nor Holtec…provided sufficient information by which to characterize decommissioning-related 
discharges.”).  

The NPDES permit expressly declares that the discharges of pollutants in spent pool water are 
unauthorized. Id. at “Unauthorized Discharges,” Part I.B.2. Discharges of pollutants in stormwater 
associated with construction activity, “including activities…associated with the dismantlement and 
demolition of plant systems, structures and buildings” are likewise unauthorized. Id., Part I.B.3. And for the 
avoidance of doubt, discharges of pollutants associated with dewatering, and “including but not limited to 
physical alterations or additions resulting in the discharge of pollutants associated with the dismantlement 
and decontamination of plant systems and structures and/or the demolition of buildings” are unauthorized. 
Id., Part I.B.4.1

EPA has made clear that coverage for decommissioning discharges requires either a new NPDES 
permit or a modification of PNPS’s existing NPDES permit. See June 17, 2022 EPA Letter to Holtec 
(informing Holtec that its current NPDES permit does not authorize PNPS’s decommissioning discharge);2

see also December 5, 2022 Letter to Holtec from EPA (same). With some apparent reluctance, Holtec has 
now conceded this point. See December 19, 2022 Holtec Letter to EPA (“Holtec determined that it would 
pursue a modification to the existing NPDES permit to appropriately address such discharges [associated 
with decommissioning activities]”).  

Of course, there are sound policy reasons for treating discharges associated with power-generating 
activities differently from discharges from decommissioned facilities that are no longer operating to power 
the grid. The Legislature clearly made the determination that electricity from planned and/or active power 
generation, distribution and transmission facilities is important to the economic health of the Commonwealth 

1 See also id. at Part IV.5.1, Response to Comments (“We clarify, therefore, that the Final Permit does not authorize the discharge 
of pollutants associated with the spent fuel pool water. Similarly, the Final Permit does not authorize the discharge of pollutants 
associated with other activities related to the decommissioning at PNPS, including, but not limited to, contaminated site 
dewatering, pipeline and tank dewatering, collection structure dewatering, dredge-related dewatering, or dismantlement and 
decontamination of plant systems and structures.”). 
2 This letter suggests that EPA, too, considers decommissioning to be a different activity than operation and maintenance. See
page 2 of the June 17, 2022 Letter (“‘[P]ast discharge practices’ occurred under a different NPDES Permit, specifically a Permit 
issued in 1990 when the facility was operational and generating electricity, not when it was being decommissioned.”). 

      

                



Secretary Rebecca Tepper 
Director Lisa Berry Engler 
February 15, 2023 
Page 9 

and the well-being of its residents. Those interests are not present, or certainly not as compelling, with a 
facility that has been permanently taken out of service. 

In sum, because it does not fall under the OSA’s three exceptions, any decommissioning process 
discharge that Holtec may wish to make is prohibited by the OSA. As the Energy Facilities Siting Board has 
noted, the language of the OSA is “not ambiguous.”  In Re Cape Wind Assocs., LLC, No. EFSB 02-2, 2005 
WL 1264241 (May 10, 2005). Under the plain terms of the statute, discharges into Cape Cod Bay associated 
with a nuclear power plant’s decommissioning and shutdown are not allowed. 

4. CZM Should Inform Holtec That its Planned Radioactive Discharge From PNPS is 
Prohibited Under the OSA 

Because the OSA clearly forbids Holtec’s planned discharge of an estimated 1.1 million gallons of 
radioactive decommissioning process waste, CZM should inform Holtec in writing that it is not permitted 
to make such a discharge into the Cape Cod Bay Ocean Sanctuary, as a matter of state law. 

Holtec is responsible for deciding how it will manage radioactive material in its liquid effluent, and 
it has other options, including some used at other decommissioned facilities, including:  (1) shipment for 
off-site disposal; (2) evaporation of the liquid and disposal of the resulting solid waste; or (3) safe storage at 
the PNPS facilities. To be sure, these other options come with potential risks as well as potential relative 
benefits. But these other options do not involve discharge into an ocean sanctuary. Holtec well understood, 
when it voluntarily purchased PNPS for the sole purpose of profiting from the decommissioning of the 
facility, that it would be obligated to accomplish that decommissioning in accordance with all applicable 
state laws, including the OSA. Holtec has always known, or should have known, that it would need to dispose 
of its decommissioning process waste by some means other than dumping it into Cape Cod Bay. 

5. EEA and CZM Should Ensure That No State Agencies Permit or Otherwise Authorize 
the Discharge Into Cape Cod Bay 

Section 14 of the OSA provides that, “[a]ll ocean sanctuaries…shall be under the care, oversight, 
and control” of CZM. Section 12C provides that, “[CZM] shall integrate its implementation, administration 
and enforcement of the [OSA] with other programs and agencies responsible for the protection of the public 
health, safety, welfare and the environment.”   

And Section 18 requires that “[a]ll departments, divisions, commissions, [and] units of [EEA] and 
other affected agencies or departments of the commonwealth shall issue permits or licenses for 
activities…consistently with the act, and shall not permit or conduct any activity which is contrary to the 
provisions of the Act.”  Section 18 further directs “other departments, divisions, commissions, units, or other 
agencies” to “confer and consult” with CZM to “ensure compliance” with the OSA.  

By virtue of these provisions, the Legislature has made CZM the trustee for the ocean sanctuaries, 
and given CZM the tools to protect them. It is incumbent on CZM, and all permitting agencies, to make 
certain that no state permits or licenses authorize activities prohibited under the OSA. See G.L. c. 132A, 
§ 18. Accordingly, CZM should not only make clear to Holtec that the OSA forbids its proposed new 
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discharge, but also notify all pertinent state agencies that they should not issue any kind of permit, approval, 
or authorization for such a discharge. In particular, but without limitation, we ask CZM, backed by EEA, to 
advise MassDEP that Holtec is not eligible for a new or modified state Surface Water Discharge Permit 
under the Massachusetts Clean Waters Act, G.L. c. 21, §§ 26-53 and 314 CMR 3.00, for its proposed new 
discharge of decommissioning process waste from PNPS into Cape Cod Bay, which Holtec has announced 
it will seek in the near future, together with a modified NPDES permit. Likewise, we ask CZM, backed by 
EEA, to advise MassDEP that Holtec is not eligible for a state Water Quality Certification under G.L. c. 21, 
§ 27 and 314 CMR 3.07.  

6. Conclusion  

Sanctuaries are places of refuge, where flora, fauna, and their ecosystems are supposed to be 
protected from threats. The Ocean Sanctuaries Act provides strong protections – such as an outright 
prohibition on most discharges – and CZM is entrusted with the authority and responsibility for ensuring 
that those protections are honored and respected by all state agencies. If Holtec’s proposed new radioactive 
discharge into the Cape Cod Bay Ocean Sanctuary is allowed by state agencies, the Bay will become a 
sanctuary in name only. We ask CZM to exercise the power the Legislature has given to the agency, to the 
fullest extent possible, to keep the Cape Cod Bay Ocean Sanctuary from becoming a hollow designation.  

We urge you to confirm to Holtec that the Ocean Sanctuaries Act prohibits Holtec’s planned new 
discharge of decommissioning process waste from PNPS into Cape Cod Bay. We also encourage you to 
provide clear guidance and specific advice to MassDEP and other agencies on this same point. Thank you 
for your thoughtful consideration of these requests, and for the anticipated opportunity to meet with you to 
discuss these matters and such further actions as may be appropriate to protect Cape Cod Bay Ocean 
Sanctuary. We look forward to hearing from you. 

Sincerely,  

/s/ Lisa C. Goodheart
Lisa C. Goodheart

/s/ Dylan Sanders
Dylan Sanders

/s/ Alessandra Wingerter
Alessandra Wingerter

cc: The Honorable Maura Healey, Governor of the Commonwealth of Massachusetts 
Gary Moran, Acting Commissioner, Department of Environmental Protection 
The Honorable Andrea Joy Campbell, Attorney General for the Commonwealth of Massachusetts 
Seth Schofield, Senior Appellate Counsel, Energy & Env’t Bureau, Office of the Attorney General 

4854-9744-9297, v. 1
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I’d like to point out that if we permit Holtec to release “treated” radioac ve water it sets a very bad precedent for
other nuclear plant to follow.
There is no good place for radioac ve materials to go but containment seems less bad than releasing it into our
oceans.
 
                Barb Lambdin
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294 Washington St, Suite 500, Boston MA 02108, 617-292-4800, www.masspirg.org

Massachusetts Department of Environmental Protection
Surface Water Discharge Program
massdep.npdes@mass.gov
Attn: Cathy Coniaris

August, 2023

RE: In support of the “Tentative Determination to Deny a Surface Water Discharge permit
modification requested by Holtec Decommissioning International LLC”,  (MA Permit No.
MA0003557 issued to Holtec Pilgrim LLC)

MASSPIRG is a nonpartisan, not for profit public interest advocacy organization working to protect the
health of the environment and the well being of our residents. 

MASSPIRG strongly supports the tentative determination by the Massachusetts Department of
Environmental Protection (MassDEP) to deny Holtec’s application for a modified Surface Water
Discharge Permit. The permit would have allowed Holtec to discharge radioactive and chemically
contaminated wastewater into Cape Cod Bay.

Discharging radioactive waste into the Cape Cod Bay poses a needless threat to marine life and public
health and must be prevented. 
 
Further, as stated in the tentative determination, the requested discharge is prohibited by the
Massachusetts Ocean Sanctuaries Act.  That act prohibits the “dumping or discharge or commercial,
municipal, domestic or industrial waste” into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston and
Duxbury Bays are all protected ocean sanctuaries under the act. The Department’s final determination
should deny Hotlec’s application.

Thank you for your consideration. 



Janet S. Domenitz
Executive Director
MASSPIRG
Janet.Domenitz@masspirg.org

��

Janet S. Domenitz
Executive Director, MASSPIRG/MASSPIRG Education Fund
294 Washington St, Suite 500
Boston, MA 02108
617-292-4800
www.MASSPIRG.org
@Janet_MASSPIRG
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Dear Sir or Madam,

Please know that I strongly agree with the MA DEP’s draft determination to deny Holtec International’s permit

application to discharge wastewater from Pilgrim Nuclear Power Station into Cape Cod Bay.  I urge the MA DEP to

finalizing its rulings in a way that would prevent Holtec International from discharging any/all of Pilgrim’s wastewater

into the Cape Cod Bay Ocean Sanctuary.

Thank you for your consideration.

Irene Checkovich
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Holtec Decommissioning International, LLC Comments on Tentative Determination to Deny a 
Modification to the Massachusetts Permit to Discharge Pollutants to Surface Waters for Pilgrim 
Nuclear Power Station, NPDES MA0003557 (August 31, 2023) 
 

Holtec Decommissioning International, LLC (“Holtec”) submits these public comments 

in response to the July 24, 2023 Public Notice issued by the Massachusetts Department of 

Environmental Protection (“MassDEP”) of the issuance of a Tentative Determination to Deny a 

Surface Water Discharge permit modification requested by Holtec (“Tentative Determination”).  

Throughout the permitting and operating history of Pilgrim Nuclear Power Station (“Pilgrim”), 

industrial wastes have been discharged from Pilgrim into Cape Cod Bay, including treated water 

containing radiological wastes and other effluents from various parts of the plant.  For the first 

time, the National Pollutant Discharge Elimination System (“NPDES”) Permit No. MA0003557 

issued in 2020 expressly provided that “[t]he discharge of pollutants in spent fuel pool water 

(including, but not limited to, boron) is not authorized by this permit.”  (NPDES Permit § I.B.2), 

although discharges of industrial wastes were permitted from other sources.  Holtec initially 

believed that a permit modification would not be needed to discharge treated water from the 

radwaste effluent outfall, because discharges from that point had never been regulated by 

MassDEP and the U.S. Environmental Protection Administration (“EPA”) before.  As EPA 

explained, “should Holtec wish to discharge any such water, it should first provide EPA with a 

full characterization of pollutants present in such water to determine whether Clean Water Act 

requirements apply. . . .” (Letter from EPA to Holtec (Feb. 17, 2022). 

Holtec met with MassDEP and EPA, in good faith, several times over the following 

months to discuss what Holtec would need to demonstrate to allow such discharges.  On May 18, 

2022, Holtec made a presentation to MassDEP and EPA on the basic water quality of the source 

water.  MassDEP and EPA advised that this information was not sufficient to make any 
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regulatory decisions, and they would not authorize a discharge without a detailed pollutant 

characterization and further analysis.  On October 17, 2022, Holtec met with MassDEP and EPA 

at EPA Region 1 Headquarters in Boston to further discuss source water characterization and 

treatment processes.  MassDEP and EPA advised that a more complete characterization would be 

required, including a more accurate analysis of low-level pollutants, to make a regulatory 

decision.  Also, MassDEP and EPA insisted that any level of Clean Water Act pollutants in the 

source water would require a NPDES permit modification to discharge.  It was informally agreed 

to at this meeting that Holtec would pursue a permit modification to authorize the discharge.  On 

February 15, 2023, Holtec made a presentation to MassDEP and EPA on the sampling and 

analytical procedures to support the modification submittal.  In addition to the parameters in the 

proposed application, Mass DEP and EPA advised that “new source” effluent limitation 

guidelines (“ELG”) for an electric steam generator (40 CFR 423.15) were appropriate for the 

source water and effluent characterization to support the application.  MassDEP also requested 

that PFAS be added to the analytical sampling suite to support the application.  At no time did 

MassDEP ever suggest any objection that the Ocean Sanctuaries Act could prevent the 

modification.  On April 4, 2023,   Holtec applied to modify its Surface Water Discharge Permit 

to permit discharges from the existing radwaste effluent outfall (newly designated in the 

modification as Outfall #015) as a “new source” of industrial wastewater, exclusively for the 

purpose of characterizing extremely low levels of non-radiological pollutants and demonstrating 

that these pollutant levels were consistent with historic operational effluents from the same 

sources. 

The Tentative Determination concludes that the Ocean Sanctuaries Act prohibits the 

proposed discharge and requires denial of the permit modification.  This was based on a 
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misreading of the Ocean Sanctuaries Act resulting in two erroneous factual conclusions: (1) that 

the discharge of spent fuel pool water that continued to be used in the decommissioning process 

is not “associated with the generation . . . of electrical power,” and (2) that the discharge of the 

treated radwaste effluent is not an “existing discharge” as defined by the Ocean Sanctuaries Act. 

(Tentative Determination at p. 2).  Attached to the Public Notice is a July 21, 2023 

correspondence from MassDEP to the Office of Coastal Zone Management (“CZM”) presenting 

the same errors for CZM’s consideration (“MassDEP Letter”).  As a result, CZM’s conclusions 

in its July 24, 2023 letter are also in error (“CZM Letter”). 

The MassDEP letter misreads the exception for “all other activities, uses and facilities 

associated with the generation . . . of electrical power” in Section 16 of the Ocean Sanctuaries 

Act as being limited to “the planning, construction, reconstruction, operation and maintenance” 

during the pre-operating and operating phases and excluding decommissioning.  (MassDEP 

Letter at p. 5).  The exception for generation “activities, uses or facilities” contains two separate 

clauses.  The first is a specific authorization for “the planning, construction, reconstruction, 

operation and maintenance of industrial liquid coolant discharge and intake systems . . . .”  The 

second is a catch all provision that covers “all other activities, uses and facilities associated with 

the generation, transmission, and distribution of electrical power” that have been permitted by 

federal and state agencies.  G.L. c. 132A, § 16.   

MassDEP and CZM must consider the historical development of the statute to understand 

why the two clauses are separate and why the first clause does not modify the second.  The 

version of the exception that existed immediately prior to its existing form provided an exception 

only for “the construction, operation and maintenance of industrial liquid coolant discharge and 

intake systems in conjunction with the public and private supply of electrical power as allowed 
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and licensed by the division of water pollution control.” St. 1974, c. 822, § 1. That is, the 

exception was limited to a specific activity, use, and facility: coolant discharge.  In 1977, the 

Legislature amended the exception, as it is in its current form, specifically adding the distinctly 

separate catch all exception in terms that are necessarily broad and not limited to commercial 

generation of electricity, because it includes “and all other activities, uses and facilities 

associated with” generation. St. 1977, c. 897, § 1 (emphasis added).  Nothing in the second 

clause suggests that it is limited to the commercial operation of the plant.   

Indeed, a ruling that the provision excludes decommissioning activities would be entirely 

inconsistent with the current NPDES permit, which MassDEP approved in 2020, long after 

Pilgrim ceased generation of electricity, and which permits the discharge of industrial wastes 

from other outfalls into the Cape Cod Bay Ocean Sanctuary.  Further, the Administrative Order 

on Consent (“AOC”) of the 2020 NPDES permit (executed on November 23, 2020) was 

developed to manage and discharge industrial wastewater strictly associated with 

decommissioning activities post shutdown.  The 2020 NPDES permit discharge conditions 

amended under the AOC (now expired) are reflective of waters that are “distinct from prior uses” 

(MassDEP Letter at pg. 3) due to reduced flow rate such that “increased pollutant 

concentrations,” (MassDEP Letter at pg. 3) notably for total residual oxidants and temperature, 

could potentially be present in the waters discharged from Pilgrim during the effective period of 

the AOC.   

The decommissioning of a nuclear power plant is inextricably “associated with” the 

plant’s generation of electrical power.  A nuclear power plant cannot be licensed to operate 

without the plant ultimately being decommissioned.  Indeed, owners of every nuclear power 

station are required to maintain sufficient funding throughout each facility’s respective lifecycle 
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from commercial operation through completion of decommissioning 10 C.F.R. §§ 50.75(b), (f); 

50.82(a)(6), (a)(8)(v); 50.54(bb). The purpose of NRC regulations governing decommissioning 

of commercial reactors is to reduce on-site radioactivity that was generated during power 

operations. As NRC’s decommissioning Generic Environmental Impact Statement (“GEIS”) 

states, “[g]enerally, the major environmental impact from decommissioning, especially for 

power reactors, occurs when the decision is made to operate the reactor.” (U.S. NRC, NUREG-

0586, Final Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities, 

at x (Aug. 1988)). Pilgrim is still subject to its NRC operating license and the provisions of 10 

C.F.R. Part 50 governing operating reactors and cannot terminate its NRC operating license until 

the facility is fully decommissioned—including the spent fuel pool. See 10 C.F.R. §§ 50.51(b); 

50.82(a)(9). As MassDEP and EPA recognized in the 2020 permit, cessation of power sales did 

not eliminate the need for ongoing discharges to support the continued operation, maintenance, 

and decommissioning of the Pilgrim power reactor.1    MassDEP’s conclusion that the removal 

of plant equipment and materials used to produce electricity for nearly fifty years is not 

“associated with the generation . . . of electrical power”—just because those activities are 

occurring after the facility has stopped generating power—is simply incorrect. 

Further, the record does not support the conclusion that the pollutants in the treated 

radwaste effluent were “produced as a function of decommissioning activities.”  The testing of 

the samples can only provide the characterization of the pollutants contained in the water before 

 
1 See, e.g., NPDES Permit, Response to Comments, p. 32 (“According to Entergy, the circulating water is primarily 
used for dilution to meet the NRC’s requirements for the liquid radiological waste disposal system and for fire 
protection purposes, as well as for backflushing the circulating water pump lines to manage biofouling. While PNPS 
has ceased generating electricity, it is not certain at this point how long post-shutdown activities that require use of 
the circulating pumps will last. For this reason, the Final Permit does not include a date certain upon which the use 
of the circulating water pumps must cease.”) 
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and after treatment, not before the decommissioning process began.2  They do not demonstrate 

that new pollutants were added.  The Tentative Decision ignores the fact that during the 

commercial operation of the plant, the water in the spent fuel pool was frequently commingled 

with water in the reactor cavity and dryer separator pit.  The volume of water in the spent fuel 

pool that accumulated during commercial operations has not significantly changed.  That is, 

water currently in the spent fuel pool includes water that, before decommissioning began, was 

previously in contact with plant components and surfaces such as the reactor vessel internal 

components.  These components were, at times temporarily removed, modified, or replaced 

underwater during operational and refueling periods, using similar tooling and techniques to 

those currently being utilized for their ultimate removal and segmentation for disposal.  The use 

of the water during the plant’s operational period—radiation shielding—was the same as it is in 

the decommissioning process.  The activities and use of the water in the decommissioning 

process are not distinctly “decommissioning activities.”  As NRC’s decommissioning GEIS 

states, “[r]eview of the activities that occur during decommissioning showed that they are similar 

to the activities that occur during the construction, operation, maintenance, and refueling outages 

of a power reactor (e.g., decontamination, steam generator replacement, and pipe removal).” 

(NUREG-0586 Supp. 1, p. 2-1 (Nov. 2002)). Therefore, the activities and processes in place 

(including continuous local filtration) result in water quality level consistent with all phases of 

the plant’s lifecycle.  The proposed effluent discharge from the existing radwaste effluent outfall, 

 
2 The water in the torus is essentially unaffected by decommissioning activities as no work was performed within the 
torus volume.  A single batch of water containing nitrates/chlorides was the only known or suspected introduction of 
water containing contaminants into the torus since the end of plant operation in May 2019. 
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now designated as Outfall #015, will undergo the same general treatment process that was 

applied to radwaste effluent while Pilgrim was in commercial operation.3  

The Tentative Decision incorrectly concludes that because the current NPDES permit 

prohibits discharge of pollutants from the spent fuel pool, torus, reactor cavity, and dryer 

separator pit, “the proposed discharge is not the continuation of an existing discharge” and the 

exception for an “existing discharge” under Section 16 does not apply.  (Tentative Decision at 2).  

An “existing discharge” is defined as “a municipal, commercial or industrial discharge at the 

volume and locations authorized by the appropriate federal and state agencies . . . on December 

eighth, nineteen hundred and seventy-one, in the case of the Cape Cod Bay . . . Sanctuary.”  It is 

irrelevant that in modifying the NPDES permit, the proposed discharge was designated as a “new 

source” for the purpose of permitting under the Federal Clean Water Act, 33 U.S.C. §§ 1251 et 

seq., and the Massachusetts Clean Waters Act, G.L. c. 21, §§ 26-53.  Those statutory schemes 

are entirely separate and cannot be used to construe the applicability of the Ocean Sanctuaries 

Act.  What is relevant for the purpose of determining whether the Ocean Sanctuaries Act applies 

is what discharge was permitted on December 8, 1971.  G.L. c. 132A, §§ 12, 16. 

What is missing from the MassDEP Letter’s representation to CZM that “Holtec did not 

provide any authorization for any discharge of pollutants related to plant operations prior to 

1975” (MassDEP Letter a p. 7) is that MassDEP did not even ask Holtec to provide such 

documentation nor did Holtec provide any historical permitting as it is not required during the 

modification process unless requested.  MassDEP never mentioned that it believed that the 

Ocean Sanctuaries Act might apply.  Further, had MassDEP checked its own records, it would 

 
3   During early years of Pilgrim’s commercial operation, large volumes were discharged through the same radwaste 
discharge point. The treatment process was modified over the decades of plant operation to leverage improved 
treatment technology.  As a result, this discharge was significantly reduced in volume and significantly increased in 
water quality over the years. 
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have had to disclose to CZM that, on January 8, 1969, the Division of Water Pollution Control 

issued a permit pursuant to G.L. c. 21, § 43 “for the discharge of industrial wastes from Pilgrim 

Station into Cape Cod Bay.”  This permit was in effect on December 8, 1971.  The only 

conditions were that radiological and ecological studies of the receiving waters would be 

conducted and modifications to the equipment or operations of the effluent discharge would be 

made if necessary, that the operator would develop a method for the operation and control of the 

use of chlorine in the circulation cooling water system, and that the operator would maintain and 

make available to the Division operating records that it considered necessary “pertaining to the 

treatment of liquid wastes including  levels of radioactivity and to the discharge of effluents to 

Cape Cod Bay.” 

Notably, the 1969 permit did not set any limitations on the quantities or concentrations of 

pollutants in the discharges.  In 1969, effluent limits were not required.  At the time, G.L. c. 21, 

§ 43 provided, in relevant part, only that: 

No person shall make or permit a new outlet for the discharge of 
sewage or industrial waste or wastes, or the effluent therefrom, into 
any of the waters of the commonwealth nor shall he construct or 
operate a new disposal system for the discharge of sewage or 
industrial or other wastes or the effluent therefrom into the waters, 
of the commonwealth without first obtaining a permit, which the 
director is hereby authorized to issue subject to such conditions as 
he may deem necessary to insure compliance with the standards 
established for the waters affected. 
 

St. 1966, c. 685, § 1.  At the time, Section 27 of Chapter 21 also did not require the Division of 

Water Pollution Control to establish effluent limits, but only required it to adopt water quality 

standards.  Id. Surface water discharge permits were not required to establish effluent limits until 

1973.  St. 1973, c. 546, § 9.  The regulatory scheme at the time also did not regulate specific 

outfalls, and thus the 1969 permit broadly authorized the discharge of any industrial wastes 
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“from Pilgrim Station into Cape Cod Bay.”  Because the 1969 permit set no limits on specific 

pollutants, MassDEP’s observations that the authorized discharges “would not be the same as 

those proposed” and that “the proposed discharges contain pollutants resulting from 

decommissioning” are misplaced.  (MassDEP Letter at p. 7).  The authorized discharge—

"industrial waste”—did not differentiate based on the constituent pollutants. 

Because the discharge of any industrial waste from Pilgrim Station into Cape Cod Bay 

was authorized prior to December 8, 1971, subject to oversight by the Division of Water 

Pollution Control, the discharge of treated wastewater from the spent fuel pool, torus, dryer 

separator, and reactor cavity falls within the definition of “existing discharge” under the Ocean 

Sanctuaries Act and would not be prohibited by that Act.  This is not to say that unlimited 

discharges of any pollutants should be permitted.  Those limits would be governed by the 

Massachusetts Clean Waters Act, and not the Ocean Sanctuaries Act.  Therefore, discharges to 

Cape Cod Bay would be allowed if authorized by a NPDES permit and a State Water Discharge 

Permit.  MassDEP is required to make a determination whether the permit modification can be 

granted under the Massachusetts Clean Waters Act. 

As documented in Holtec’s March 31, 2023 application for a modification to its NPDES 

permit #MA0003557 for Pilgrim Nuclear Power Station, testing shows that the levels of EPA-

regulated pollutants in the treated water are similar to or lower than what is present in the 

receiving waters or what is currently permitted from other outfalls, or they will be diluted to non-

detectable levels before entering Cape Cod Bay.  Given the characterization of the effluent 

pollutants, denial of the permit modification could only be pretext for an improper attempt to 

regulate radioactive materials that are regulated by the Nuclear Regulatory Commission.  The 

treated water to be discharged is not environmentally harmful, and thus should not be 
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characterized as waste that is likely to “significantly alter” or otherwise endanger the ecology or 

appearance of Cape Cod Bay.  301 CMR 27.02.  For these reasons, MassDEP is free to evaluate 

the requested permit modification for approval on its merits in accordance with the 

Massachusetts Clean Waters Act and consistent with the Ocean Sanctuaries Act. 
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Cathy Coniaris
Massachusetts Department of Environmental Protection
100 Cambridge Street
Boston, MA 02114
massdep.npdes@mass.gov

Re: Pilgrim Nuclear Power Station

Dear Ms. Coniaris:
I am writing to support the tentative determination by the Massachusetts
Department of Environmental Protection (MassDEP) to deny Holtec’s application
for a modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.

MassDEP’s tentative determination that the requested discharge is prohibited by
the Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the
“dumping or discharge or commercial, municipal, domestic or industrial waste” into
an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all
protected ocean sanctuaries under the act. The proposed discharge is therefore
illegal.

Holtec’s proposed discharge is illegal. The Department’s final determination
should deny its application.

Thank you,
Anna Hofmann
Cambridge, 02140
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Cathy Coniaris

Massachusetts Department of Environmental Protection

100 Cambridge Street

Boston, MA 02114

massdep.npdes@mass.gov

Re: Pilgrim Nuclear Power Station – DEP’s Tentative Determination to Deny Holtec’s

Application for a Modified Permit

Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department of 

Environmental Protection (MassDEP) to deny Holtec’s application for a modified 

Surface Water Discharge Permit that would allow it to discharge radioactive and 

chemically contaminated

wastewater into Cape Cod Bay.

MassDEP’s tentative determination that requested discharge is prohibited by the 

Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the 

“dumping or discharge or commercial, municipal, domestic or industrial waste” into 

an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all 

protected ocean sanctuaries. The proposed discharge is therefore illegal.

Because the proposed discharge is illegal, the Department’s final determination 

should deny Holtec’s application.

Thank you for your consideration,



Jennifer Sawyer
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Cathy Coniaris

Massachusetts Department of Environmental Protection

100 Cambridge Street

Boston, MA 02114

massdep.npdes@mass.gov

Re: Pilgrim Nuclear Power Station – DEP’s Tentative Determination to Deny Holtec’s

Application for a Modified Permit

Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department of

Environmental Protection (MassDEP) to deny Holtec’s application for a modified

Surface Water Discharge Permit that would allow it to discharge radioactive and

chemically contaminated

wastewater into Cape Cod Bay.

MassDEP’s tentative determination that requested discharge is prohibited by the

Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the

“dumping or discharge or commercial, municipal, domestic or industrial waste” into

an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all

protected ocean sanctuaries. The proposed discharge is therefore illegal.

Because the proposed discharge is illegal, the Department’s final determination

should deny Holtec’s application.

Thank you,



Mark Sawyer
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My name is BRIAN CAMPBELL, retired Electrical Engineer and I strongly
support discharging treated water, from Pilgrim Nuclear Station into Cape
Cod Bay.  Generation Atomic, calculates the water outside the plant, if one
were to hypothetically consume it, they would need to drink approximately
80 gallons to equal the radiation dose from eating a Single Banana. 
 
The presentations by Holtec to NDCAP, shows Holtec to be a good corporate
citizen performing the Pilgrim Decommissioning in a truthful and open
manner that should be commended. 
 
Instead, Senator Markey expects Holtec to fund NGO, $263 Million / yr.,
Woods Hole Oceanographic Institution (WHOI), Study of the treated water
discharges. Unfair!  Holtec is right to refuse Markey’s funding demands. 
 
Markey is funding the WHOI Study, with taxpayer funded $75,000 provided
by National Oceanic and Atmospheric Administration (NOAA) Sea Grant.  I
question the bias of this Study?  As $263 million/yr., WHOI, shifts its
conclusions on studies depending on funding sources.
 
On the Endangered Right Whale, Woods Hole marine ecologist Mark
Baumgartner said in an interview: “We already have a fairly industrialized
ocean, with shipping traffic and fishing activities.  Adding these large wind
farms with many, many, many turbines is certainly concerning.”  Woods
Hole said they received $1/2 MILLION donation directly from Ørsted and
supports offshore wind.
 
In a May 2022 memo, Sean Hayes, the NOAA chief of protected species, penned
his concerns about how offshore wind construction and surveying could disrupt
the endangered Atlantic right whale."  The development of offshore wind poses
risks to these species, which is magnified in southern New England waters due to
species abundance and distribution. 
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit

denial correctly interprets the Ocean Sanctuaries Act, which explicitly

states that discharges such as the one pursued by Holtec are

prohibited under state law. I urge DEP to move forward in finalizing its

draft decision based on state law requirements and issue a permit

denial to Holtec that prevents Pilgrim’s wastewater from being

released into the Cape Cod Bay Ocean Sanctuary.

Thank you,

Katherine Kavetas Rothschild
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Marsha Salett 
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit

denial correctly interprets the Ocean Sanctuaries Act, which explicitly

states that discharges such as the one pursued by Holtec are

prohibited under state law. I urge DEP to move forward in finalizing its

draft decision based on state law requirements and issue a permit

denial to Holtec that prevents Pilgrim’s wastewater from being

released into the Cape Cod Bay Ocean Sanctuary.

Thank you,

Clay Krevolin
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Attn: Cathy Coniaris

Dear Ms. Coniaris,

Mass DEP has made the correct decision in denying a permit to Holtec for dumping into Cape Cod Bay.  Since it

is illegal, I am not sure what the question is. I am not sure why Holtec even applied.  Isn't that why we have

these laws?

I am reminded of a movie I saw recently called "Painkiller" about the opioid crisis and how big pharma

contributed.  The owner of Purdue caused untold misery for millions and he was the only one who benefited.

This is a similiar situation. The only one who will benefit is the owner of Holtec.  If he has to use a more costly

method that is safer, it will cost more for only one person.  If there is nothing good about this dumping, then

why is the law of the land being challenged?

It's hard to understand why there is even a hearing.

Thank you for doing the right thing and using the laws in place to save our environment and our oceans -- and

our economy!

Sincerely,

Marcia McChesney
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Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department
of Environmental Protection (MassDEP) to deny Holtec’s application for a
modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.
MassDEP’s tentative determination that requested discharge is prohibited by the
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the
“dumping or discharge or commercial, municipal, domestic or industrial waste”
into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays
are all protected ocean sanctuaries.” The proposed discharge is therefore illegal.
Because the proposed discharge is illegal, the Department’s final determination
should deny Holtec’s application.             Thank you,                 
Nancy Paronich.                   ,            
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Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department
of Environmental Protection (MassDEP) to deny Holtec’s application for a
modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.
MassDEP’s tentative determination that requested discharge is prohibited by the
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the
“dumping or discharge or commercial, municipal, domestic or industrial waste”
into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays
are all protected ocean sanctuaries.” The proposed discharge is therefore illegal.
Because the proposed discharge is illegal, the Department’s final determination
should deny Holtec’s application. 

Sincerely,

Joan Bernstein
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Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department
of Environmental Protection (MassDEP) to deny Holtec’s application for a
modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.

MassDEP’s tentative determination that requested discharge is prohibited by the
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the
“dumping or discharge or commercial, municipal, domestic or industrial waste”
into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays
are all protected ocean sanctuaries.”

The proposed discharge is therefore illegal. Because the proposed discharge is
illegal, the Department’s final determination should deny Holtec’s application. 

Thank you,

Karen Brady
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Attn: Cathy Coniaris

Dear Ms. Coniaris,

Mass DEP has made the correct decision in temporarily denying a permit to Holtec for dumping radioactive nuclear
waste into Cape Cod Bay.  Please settle this issue once and for all, and permanently deny Holtec's permit request.
Since it is illegal, I am not sure what the question is beyond Holtec's bottom line profits.  Dumping radioactive and
industrial waste into the Bay serves no economic, environmental, or political advantage to current and future residents
of the area.

Holtec knew what they were signing on for; they must be made to adhere to the contract that they signed. In trying to
avoid using a more costly method to safely dispose of the radioactive and industrial waste, they are risking destruction
of a very delicate ecosystem vital to our children's future!

The attendance and public outcry at numerous meetings should clearly guide your decision as caretakers of the public
trust - no radioactive waste dumping in our precious bay!

Sincerely,
Pat Costa
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Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department
of Environmental Protection (MassDEP) to deny Holtec’s application for a
modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.
MassDEP’s tentative determination that requested discharge is prohibited by the
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the
“dumping or discharge or commercial, municipal, domestic or industrial waste”
into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays
are all protected ocean sanctuaries.” The proposed discharge is therefore illegal.
Because the proposed discharge is illegal, the Department’s final determination
should deny Holtec’s application.  

Thank you,
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I am writing to support the tentative decision by the Massachusetts
Department of Environmental Protection (MassDEP) to deny Holtec’s
application for a modified Surface Water Discharge Permit that would
allow it to discharge radioactive and chemically contaminated
wastewater into Cape Cod Bay. MassDEP’s tentative determination
that requested discharge is prohibited by the Massachusetts Ocean
Sanctuaries Act is entirely correct. That act prohibits the “dumping or
discharge or commercial, municipal, domestic or industrial waste” into
an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury
Bays are all protected ocean sanctuaries.” The proposed discharge is
therefore illegal. Because the proposed discharge is illegal, the
Department’s final determination should deny Holtec’s application.
Thank you,
Albert Mcchesney, 
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31 August 2023  
Commissioner Bonnie Heiple 
Department of Environmental Protection   
100 Cambridge St., Suite 900.  
Boston, MA 02114 
 
Cc: Climate Chief Melissa Hoffer 
 
Re: Pilgrim Nuclear Power Station, NPDES Draft Denial of Permit 
 
Dear Commissioner and NPDES permit related Staff, 
 
I write to further elaborate on my oral testimony of August 24th before the Director of 
Watershed Management Lealdon Langley, et al. I am attaching a copy of that testimony with 
this extended comment. 
 
I moved to Massachusetts in 1973, after Pilgrim Station was generating electricity, and prior 
to NPDES permit authorization. My understanding is that Boston Edison, the builder and 
first owner of Pilgrim Station, applied for a permit for the use of Cape Cod Bay for once 
through cooling of the reactor under the Massachusetts Clean Water Act, and this was 
granted only by court order following an appeal by the power company of the Water Pollution 
Control denial of the permit. The Federal Clean Water Act, Ocean Sanctuaries Act, DEP and 
even EPA were established after Pilgrim Station began generating electrical power. I know 
the public pressure being exerted for the DEP and EPA to deny authorization for Holtec 
International to treat and discharge the much discussed remaining 1.1 million gallons of 
industrial water is unrelenting. Yet, this is not “new water”, because it has been in the facility 
since the last refueling in 2015. Further, it has been used to prevent exposure of workers to 
radioactive isotopes from fuel rods and dismantling of the reactor core, which was used only 
for the generation of electricity.  The workers are engaged in active decommissioning of this 
electric generating station.  It is only a “new” application, because the 2020 amended NPDES 
permit specifically excluded the release of water from the Spent Fuel Pool while allowing a 
multitude of other discharges; further, now Mass DEP must issue its own NPDES permit 
following the 2020 EPA decision. In about 2004 we all became aware that tritium from the 
facility had leaked into the groundwater when DPH required monitoring wells to be installed. 
This groundwater has been discharging within a few hundred feet into the bay every day 
since. So, the tritium is not a new discharge—it is from the same place. It has also been 
evaporated from Pilgrim for its entire operating life.  
 
I do not disagree that the requested discharge needs a NPDES permit. I disagree that DEP 
cannot grant one because Pilgrim is no longer generating electricity. Because 
decommissioning is inherently bound with a limited operation life, it is part of an electrical 
generating station. Much like our life/death—others must do something with our remains, 
and most lawyers ask us to plan for our disposal. 
 
 
 
 

  
   

 
 



 
 
 
 

I work along the Jones River estuary, eight miles from Pilgrim, where Jones River Watershed 
Association (JRWA) purchased the country’s oldest operating boatyard in 2003. In the two 
decades since I have had to deal with the reality of sea level rise. The astronomical high tide 
today is over a foot higher than it was twenty years ago. The storms that bring water into the 
buildings are more frequent. Water is not only wet, it is powerful. Half of our seawall recently 
collapsed into the river. Yet we are over a mile upstream, with no huge waves to deal with, just 
surge brought with nor’easters, and generally higher tidal flux. Pilgrim is different. Like others 
along the open water, it faces velocity from waves that can be 30-feet high, and no doubt will 
be higher with our critically disturbed climate.  As a member of Pilgrim NDCAP,  
I visit Pilgrim regularly to monitor progress on decommissioning, and meet with Holtec 
leaders and employees to evaluate, for myself, their commitment to a thorough 
decommissioning and cleanup. I am aware of the remaining contamination and threats to  
the environment, and I very much want it rationally and completely resolved. 
 
I served a total of sixteen years as a Conservation Commissioner in Kingston, and then as 
Hingham’s conservation agent.  I am deeply committed to a clean and healthy environment 
for all—people and all creatures. With JRWA I am completely dedicated to re-establishing 
healthy populations of fish and American eels to our ecosystem. This is why JRWA was 
opposed to the operating condition of Pilgrim with its permitted intake of 480-mgd of Cape 
Cod Bay water with impingement and entrainment of tens of thousands of fish, and heated 
discharge to the bay.  
 
DEPs denial of the Holtec application for discharge of the remainder of that industrial water 
from that electrical operating system needs to go a step farther. Massachusetts government 
needs to address the disposition of that waste here, in-state. We know most of it can be 
filtered and treated. A permit could require levels of treatment, and analysis prior to any 
disposal.  I can require batch release as Holtec has proposed, in a timely way and seasonally 
deliberate to take advantage of ocean circulation. It can be highly diluted to prevent any 
negative impact on the habitats of the bay to set a precedent for all other on-going 
problematic discharges.  
 
We also know it can be held on site until the tritium degrades, and then released. We know 
there are other proposed methods less injurious than during the 47 years of power output. 
This problem is not nearly as damaging as the Plymouth municipal discharge of 1-mgd 
wastewater, nor the continuous flow from Deer Island that comes our way and likely is the 
reason for the oxygen crash we have experienced in the bay in recent years.  
More study is certainly needed. Massachusetts, including CZM, DEP and others need to step 
up the learning, the study, and the fixes as the waters continue to creep up and overwhelm 
coastal infrastructure. There is so much more to the decommissioning, but to get to the 
removal of the reactor building and associated infrastructure, we must deal with this 
remaining water. Where will it go? Denial is not enough. We must solve the problem. We 
cannot blame Holtec. The cause was our demand for electricity, and the fix is in our hands.  
 
Oral Testimony attached. Thank you for your consideration,  

                                                                                             
                                                                                               Executive Director 
                                                                                               pine@jonesriver.org  
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Nuclear New York  
Independent Advocates for Reliable Carbon-Free Energy  
3961 47th St, Sunnyside, NY 11104  
http://NuclearNY.org   
info@NuclearNY.org     

August 30, 2023  
  
VIA ELECTRONIC MAIL 
 
Cathy Coniaris 
Massachusetts Department of Environmental Protection 
100 Cambridge Street 
Boston, MA 02114 
massdep.npdes@mass.gov 
 
 
RE:  Pilgrim Nuclear Power Station – Tentative Denial of Modification  

to Draft Permit No. MA0003557 pertaining to surface water discharges 
 

Nuclear New York is an independent, non-partisan, non-profit organization that 
advocates for a prosperous decarbonized future and nature conservation. Please accept the 
following comments on the tentative determination by the Massachusetts Department of 
Environment Protection (“MassDEP” or “the Department”) to deny the application by Holtec 
Decommissioning International for the discharge of treated water from Pilgrim Nuclear Power 
Station. We respectfully urge the Department to reconsider its position and allow discharge to 
proceed pursuant to the rules and regulations of federal agencies, including the Nuclear 
Regulatory Commission (NRC) and Environmental Protection Agency (EPA), so that 
decommissioning can be completed in a timely and effective manner. Our comments respond to 
the tentative determination dated July 24, 2023 and accompanying letter from MassDEP dated 
July 21, 2023. Both scientific and administrative aspects of the Department’s tentative 
determination are addressed. 

As its name suggests, the principal function of MassDEP is to protect the environment. 
Thus, to deny an application, it is incumbent upon the Department to demonstrate reasonable 
potential for environmental harm resulting from the proposed action. This has not been done. 
Following treatment to remove heavy radionuclides, the only measurable radionuclides within 
water from the Pilgrim facility will be tritium—a very low-energy beta emitter that does not bio-
accumulate and has a biological half-life of about ten days.1 Water at the facility contains 
approximately 100,000 becquerels per liter of tritium, and has been proposed for release in 
batches diluted at a ratio of 20:1. This translates to 5000 becquerels per liter at the point of 
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discharge during those controlled batch events. Flow modeling on the movement of water 
within Cape Cod Bay has shown that beyond the point of discharge, concentrations of tritium 
above naturally-occurring background levels would be undetectable or nearly so: far below 
drinking water standard (740 Bq/l) and far below levels demonstrably harmful to marine life.2  

Discharge levels proposed by Holtec readily comply with federal limits.  Moreover, the 
Department has cited no scientific evidence to dispute the validity of those limits, or to 
demonstrate that discharging tritium at the extremely low concentrations planned poses any 
threat to the environment or to public health. Indeed, numerous studies reveal no correlation 
between very low levels of tritium and harm to people or the environment.3 Comparable 
quantities of tritiated water have been released from Pilgrim Power Station many times since 
the facility became operational in 1972, with no detectible negative health of environmental 
consequences. This includes the discharge of 325,000 gallons in 2011 and 310,000 gallons in 
2013. In each of those cases the total dosage corresponding to both liquid and evaporative 
releases were more than a thousand times lower than the NRC limit.4  

Failing to demonstrate any potential for environmental harm, the Department attempts 
to justify its tentative determination by citing various provisions of the Massachusetts Ocean 
Sanctuaries Act. As MassDEP notes, Section 16 of the Act exempts “activities, uses and facilities 
associated with the generation, transmission, and distribution of electrical power.” However, the 
Department then suggests that because the proposed discharge of tritiated water would occur 
during decommissioning, it cannot be associated with electricity generation which has ceased. 
This is a non-sequitur. The production of tritiated water is a direct result of electricity 
generation. Therefore, the discharge of tritiated water is “associated” with generation, 
regardless of whether that discharge occurs simultaneously with electricity production or later. 
Indeed, prior legal discharges from the facility usually occurred during refueling rather than 
while electricity was being produced. Furthermore, the canal and equipment used to dilute and 
discharge water from the facility is the same canal and equipment that has been used for 
decades. It is clearly possible for the discharge of tritiated water to be associated both with 
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decommissioning and with the “generation, transmission, and distribution of electrical power.” 
One association does not obviate the other. 

Similarly, MassDEP acknowledges that Section 16 provides a possible exemption for the 
“operation and maintenance of existing municipal, commercial, or industrial facilities and 
discharges where such discharges or facilities have been approved and licensed by appropriate 
federal and state agencies,” placing emphasis on the word “existing” and “discharges.” However, 
the Department then argues that because the discharge would be new rather than existing 
(presumably a discharge still in progress) that it must prohibited. However, this ignores the full 
meaning of the statutory provision which allows an exemption for the “operation and 
maintenance of existing… industrial facilities…” Although electricity generation has ceased at the 
Pilgrim Power Station, it remains an industrial facility, and it will continue to remain an industrial 
facility until it is fully decommissioned and dismantled. Legally permitted discharges were a 
normal aspect of the facility’s function in the past and they continue to be now. The fact that 
Holtec has submitted an application to continue those discharges does not alter these 
circumstances. Indeed, if such an application were illegal on its face, then no existing “municipal, 
commercial, or industrial facility” appurtenant to a Massachusetts Ocean Sanctuary could ever 
have a permit renewed or modified. 

In closing, we would remind MassDEP that it has a responsibility to ensure that its actions 
are protective of the environment holistically and in the public interest. The consequence of not 
discharging mildly tritiated water from Pilgrim Power Station is that other methods that are less 
environmentally protective must be pursued. This could include evaporation of tritiated water to 
the atmosphere, which would require additional heat produced by fossil fuel combustion, or it 
could involve trucking large volumes of water from the site to distant locations, which would 
also consume more fossil fuels.  Moreover, surrendering to imagined fears regarding carbon-
free nuclear power is not in the public interest as society tries to meaningfully respond to the 
very real threat of global climate change. 

 
For all of the above reasons, we respectfully encourage MassDEP to reconsider its 

tentative determination and grant a conditional permit for Holtec to discharge from Pilgrim 
Power Station pursuant to federal regulations. 
 
Sincerely,  
  
         
Isuru Seneviratne     Keith Schue 
Nuclear New York, Executive Director  Nuclear New York, government relations 
isuru@nuclearny.org     keith@nuclearny.org 
646-462-9018      407-470-9433 
 
 
CC:  Dr. Geraldine Thomas, OBE, expert contributor 

former Professor of Molecular Pathology - Imperial College  
former Director of the Chernobyl Tissue Bank 
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Dear Ms. Coniaris:

I am writing to support the tentative decision by the Massachusetts Department
of Environmental Protection (MassDEP) to deny Holtec’s application for a
modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.
MassDEP’s tentative determination that requested discharge is prohibited by the
Massachusetts Ocean Sanctuaries Act is entirely correct. That act prohibits the
“dumping or discharge or commercial, municipal, domestic or industrial waste”
into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays
are all protected ocean sanctuaries.” The proposed discharge is therefore illegal.
Because the proposed discharge is illegal, the Department’s final determination
should deny Holtec’s application.   Thank you.
Phyllis J Cotter
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Oral testimony given at the MA DEP Plymouth Townhall on August 24,
2023

I am Rosemary Shields with The League of Women Voters of the Cape
Cod Area (LWVCCA). The LWVCCA fully commends and supports the
state Department of Environmental Protection's (DEP) tentative
determination to deny Holtec-Pilgrim's permit application to discharge
radioactive and chemically contaminated water into Cape Cod Bay. This
decision is correctly based on the DEP legal finding that discharge by
industrial sites such as Pilgrim is definitely prohibited by the state
Ocean Sanctuaries Act. Holtec must comply with state laws. I urge you
to issue a final determination to deny the permit, thereby upholding
state regulations so our Ocean Sanctuaries in Plymouth, Duxbury,
Kingston, and Cape Cod Bay remain protected.

I just heard from another speaker that we have to hurry this process
along before the ocean starts swallowing up the Pilgrim site. This is a
good point but it isn't the MA DEP who is holding up this process nor the
citizens who are protesting the dumping of a million gallons of
radioactive wastewater into Cape Cod Bay. It is Holtec itself.

The latest of Holtec's practices in bad faith is when Pat O'Brien claimed
that the process of finding out what was in the water has added 4 years
to the decommissioning (according to the Cape Cod Times article by
Heather McCarron on July 24, 2023.) This statement is blatantly
disingenuous. For at the previous Nuclear Decommissioning Citizens

      
  



Advisory Panel (NDCAP) meeting in May, David Noyes of Holtec
announced that Holtec itself was halting work for four additional years in
order to grow revenues of the ratepayers' decommissioning fund in the
market and flatten labor cost curves. The delay is Holtec's alone, and
distorts the work of the MA DEP. And if you're looking for the harm
Tritium has been doing, all you need to do is check out the cancer
clusters near Plymouth. Information of the rates of cancers in all the
towns of MA has been kept by the Department of Health for decades.
(see https://archive.org/details/pactvma-NDCAP_Meeting_-_5_22_23_-
_Nuclear_Decommissioning_Citizens_Advisory_Panel_Plymouth 1:36:05).
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Attn: Cathy Coniaris

Dear Ms. Coniaris,

Mass DEP has made the correct decision in temporarily denying a permit to Holtec for dumping
radioactive nuclear waste into Cape Cod Bay. Please settle this issue once and for all, and permanently
deny Holtec's permit request. Since it is illegal, I am not sure what the question is beyond Holtec's
bottom line profits.  Dumping radioactive and industrial waste into the Bay serves no economic,
environmental, or political advantage to current and future residents of the area.

The attendance and public outcry at numerous meetings should clearly guide your decision as
caretakers of the public trust - no radioactive waste dumping in our precious bay!
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Cathy Coniaris
Massachuse s Department of Environmental Protec on
100 Cambridge Street
Boston, MA 02114
massdep.npdes@mass.gov
 
Re: Pilgrim Nuclear Power Sta on
 
Dear Ms. Coniaris:
 
I am wri ng to support the tenta ve determina on by the Massachuse s Department of Environmental
Protec on (MassDEP) to deny Holtec’s applica on for a modified Surface Water Discharge Permit that would allow
it to discharge radioac ve and chemically contaminated wastewater into Cape Cod Bay.
 
MassDEP’s tenta ve determina on that the requested discharge is prohibited by the Massachuse s Ocean
Sanctuaries Act is en rely correct. That act prohibits the “dumping or discharge or commercial, municipal,
domes c or industrial waste” into an Ocean Sanctuary. Cape Cod, Plymouth, Kingston, and Duxbury Bays are all
protected ocean sanctuaries under the act. The proposed discharge is therefore illegal.
 
Holtec’s proposed discharge is illegal. The Department’s final determina on should deny its applica on.
 
 
Kind regards,
 
Paul Pandiscio
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Please make permanently illegal the dumping of radioac ve waste water into Cape Cod
Bay. ���������������������������������������������������������������������������
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 to save money and not take responsibility for the cancer deaths and the ruined
environment it will leave in Massachuse s and thereby the world at large. 
I am now a single disabled, cancer-surviving mom of 3 wri ng to you from the bo om of my
heart.  Sorry to have missed the deadline by a day.  Hopefully this will be considered
nonetheless.

Be well,
Molly Meyersohn
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit

denial correctly interprets the Ocean Sanctuaries Act, which explicitly

states that discharges such as the one pursued by Holtec are

prohibited under state law. I urge DEP to move forward in finalizing its

draft decision based on state law requirements and issue a permit

denial to Holtec that prevents Pilgrim’s wastewater from being

released into the Cape Cod Bay Ocean Sanctuary.

Thank you,

Sara Higgins
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to deny Holtec

International’s permit application to discharge wastewater from

Pilgrim Nuclear Power Station into Cape Cod Bay. DEP’s permit

denial correctly interprets the Ocean Sanctuaries Act, which explicitly

states that discharges such as the one pursued by Holtec are

prohibited under state law. I urge DEP to move forward in finalizing

its draft decision based on state law requirements and issue a permit

denial to Holtec that prevents Pilgrim’s wastewater from being

released into the Cape Cod Bay Ocean Sanctuary.

Thank you,
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threatened jail time in December 2022 that Holtec backed down.  5 6

Senator Susan Moran has led the state delegation to file legislation and speak out 
against Holtec’s plan.  Locally, every town on Cape Cod and Martha’s Vineyard along with 7

Duxbury, Scituate, and Plymouth have voiced their support for no dumping via the ballot 
box or town government petition.  The Cape Cod Assembly of Delegates and County 8

Commissioners have also sent notice.  Over 300,000 people signed a petition urging 9

Holtec CEO Kris Singh to reconsider the plan and not dump into the bay.  Petitioner 10

Ryan Collins wrote a heartfelt message directly to Singh to refrain from dumping. He 
never received a courtesy response. The entire community has spoken out loud and 
clear; all major stakeholders unanimously oppose Holtec’s radioactive and chemical 
industrial wastewater planned discharge into our bay.

We also thank the Association to Preserve Cape Cod, the Conservation Law Foundation, 
Mary and Jim Lampert, and Dr. Benjamin Cronin for their supportive legal arguments.

Clearly, Holtec is bound by the MA AGO Settlement Agreement and must abide by state 
laws.   In addition, Holtec is exempt from federal pre-emption due to the agreement.11 12

In 2019 when Holtec came to Plymouth, they promised openness and transparency. 
We got neither. They promised to work with the community, then ignored our input. 

Never before had Holtec decommissioned a nuclear power plant. This private corporation 
bought Pilgrim from Entergy for about $1,000 to profit from the ratepayers’ $1.1 billion 
Decommissioning Trust Fund [DTF]. The monies remaining in the DTF when the site is 
released go into Holtec’s pocket. So the incentive is a cheap, dirty, and fast 
decommissioning; dumping the industrial wastewater into the bay. There are other options 
to consider such as trucking or on-site storage but those would cut into Holtec’s profit. 

 EPA letter to Holtec: https://files.constantcontact.com/4ef44f21401/0e572790-cbce-496d-865d-5

f75a0fb72a6e.pdf

 EPA-Holtec: https://www.epa.gov/npdes-permits/pilgrim-nuclear-power-station6

Cape Delegation letter to DEP: https://files.constantcontact.com/4ef44f21401/b9f5b4e7-92df-4e64-7

b57f-7bdd1a450b7c.pdf

 Cape Cod election resolution and results: https://files.constantcontact.com/4ef44f21401/a263e4b9-adb5-4f86-8

b64d-e5722e83b33b.pdf      https://files.constantcontact.com/4ef44f21401/28ed5389-61f1-4694-
a20d-0b9743b872ac.pdf

Barnstable County Government: https://www.capenews.net/regional_news/county-boards-support-massdep-9

denial-of-holtec-permit/article_acbd8987-729c-5af2-ad9f-645105caa56d.html

 change.org petition to Holtec: https://provincetownindependent.org/news/2023/04/05/fisherman-launches-10

petition-against-pilgrim-release/

 MA AGO-Holtec Settlement Agreement page 14 (l) https://www.mass.gov/doc/pilgrim-settlement-agreement/11

download

 IBID: page 29 #4812





See the video here.   Holtec continued to insist they could and would dump against the 16

clear prohibition of the EPA. At the November 2022 NDCAP meeting, Noyes responded to 
a question by Association to Preserve Cape Cod Executive Director Andrew Gottlieb with 
the same answer. When asked, “And there will be no discharge prior to the resolution of 
the permit issue?”, Noyes replied for Holtec, “I can’t say that.” See video here.17

Holtec has a history of ignoring state authority and violating laws to their 
advantage. The display of mendacity and malfeasance in other states is astonishing. 
However, Holtec corporation is meeting resistance not only here but across the US. 

Here are just a few of the highlights:

In New Jersey, former Holtec Chief Financial Officer Kevin O’Rourke was fired when he 
refused to cook the books with  “false and misleading statements” to project company 
profit. He filed a whistleblower lawsuit against Holtec owner Kris Singh and others.  18

In Michigan, a request has been submitted for an investigation of Holtec for 
misappropriation or misuse of $44 million of the Decommissioning Trust Funds. Holtec 
conceived a scheme to finance the illegal restart of Palisades Nuclear Plant with funds 
meant for decommissioning.  19

In New Mexico, Attorney General Hector Balderas filed a lawsuit citing collusion between 
the Nuclear Regulatory Commission [NRC] and Holtec and misrepresentation and 
misleading statements by Holtec as the corporation tries to build an illegal nuclear waste 
storage facility against strong opposition by the state and people.20

In New York, citizens fought Holtec’s plan to dump radioactive wastewater into the 
Hudson River, drinking water for tens of thousands of people. The NY legislature  passed 
a law that was recently signed by Governor Hochul which prohibits Holtec’s planned 
dump.  Yet Holtec is “disappointed” and plans to pursue legal actions, all against the will 21

of the people.22

 Video of Holtec comment to Lampert:  https://vimeo.com/manage/videos/85974060716

 Video of Noyes comment to Gottlieb: https://vimeo.com/85977761717

 Source NM: Lawsuit claims Holtec made “false” statements on proposed New Mexico nuclear storage site July 18

13, 2023 https://sourcenm.com/2023/07/13/lawsuit-claims-holtec-made-false-statements-on-proposed-new-
mexico-nuclear-storage-site/

 :https://files.constantcontact.com/4ef44f21401/22fe3ead-21d0-44e1-bee7-c164eb187c0e.pdf19

 Complaint of former Holtec CFO Kevin O’Rouke: https://beyondnuclear.org/wp-content/uploads/20

2023/07/6-1-23-Complt-ORourke-v.-Holtec-1.pdf

 Gov. Houchel press release: https://www.governor.ny.gov/news/governor-hochul-signs-bill-protect-hudson-21

river-indian-point-decommissioning-wastewater

 NY Bans Holtec Release: https://files.constantcontact.com/4ef44f21401/2d13c0e5-6265-461a-8997-22

ee1649db414b.pdf



Recently, a serious anonymous letter from a Pilgrim insider revealed that Holtec is 
“forcing evaporation” of the radiological industrial wastewater.  Holtec can’t dump in the 23

bay so now they are using our airways as their sewer, spewing radionuclides into our 
neighborhoods.  Tritium is even more dangerous when airborne, impacting the most 
vulnerable; the fetus, child, and female.  Holtec spokesperson Pat O’Brien said the 24

evaporation began in December and had two purposes, one being “worker comfort”.   25

However, in an email, NRC contact Neil Sheehan reports that the heaters were not 
installed until February/March, not December as O’Brien stated, debunking the Holtec 
claim the heaters are for "worker comfort”. The letter writer continues that even the Plant 
Radiation Protection personnel are critical of the heaters and are concerned about worker 
and public safety.  Just like the Pilgrim union workers who were locked out by Holtec, 
someone is at risk for telling the truth.  Currently, state agencies and Senator Markey’s 26

office are looking into the letter allegations. 

The Holtec Annual Financial Report to the NRC includes information that Holtec is 
delaying decommissioning work and “some layoffs may occur” due to poor market return 
on the DTF from their sites including Oyster Creek, Indian Point, Palisades, and Pilgrim. 
In the report, Holtec documents,  “Funding margins are lower than HDI’s year-end 2021 
report due to the combined effect of poor market performance and higher than usual 
inflation during 2022. These economic factors are not unique to HDI. The lower market 
value of trust fund investments in 2022, compounded over the life of the project in the 
cash flow reporting format, account for the considerable majority of the reduced funding 
margins. HDI is taking steps to mitigate the long term effect of current market conditions 
by (1) deferring withdrawals of 2022 costs to avoid locking in market losses, and (2) 
flattening the schedule for some projects, where prudent, to defer costs until broader 
economic conditions return to historical norms.”   27

While it is clear that Holtec is stopping work at the shuttered nuclear plants due to market 
decline, Holtec also notes the potential DEP decision in Massachusetts may be part of the 
delay here. This is a red herring. Holtec spokesperson Patrick O’Brien attempts to put 
blame on the DEP that their denial would be a reason for work delays for fours years. As 
WCAI reported recently, “O’Brien took the position that the permitting process has slowed 
economic development at the site. His statement continued: “This process has already 
delayed the completion of the project for an additional four years, impacted the workforce 

 Anonymous letter: https://files.constantcontact.com/4ef44f21401/e0e77198-a227-4c8b-8fb5-23

c8324c7221b6.pdf

 Arjun Makhijani, Ph.D. Exploring Tritium Dangers: https://beyondnuclear.org/exploring-tritium-dangers/24

 Evaporation of radioactive water increases at Pilgrim Station/:https://www.capeandislands.org/local-news/25

2023-08-23/evaporation-of-radioactive-water-increases-at-pilgrim-station

 Workers locked out-Provincetown Independent: https://files.constantcontact.com/4ef44f21401/2e53ed21-26

ddeb-4860-9a84-ba40fe613b52.pdf

 Holtec NRC Financial Report 2022 page 2:  https://www.mass.gov/doc/holtecs-annual-decommissioning-fund-27

report-to-the-nrc/download
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Indeed, the arguments against Holtec’s permit application are several and varied, and

require detailed explication. Taken together, they present an overwhelming weight of evidence –

legal, historical, scientific, economic, and more – which impel the same conclusion that

MassDEP came to in its July 24, 2023 tentative determination: that the proposed discharge is

illegal, and therefore Holtec’s permit modification application must be denied.

II. Procedural History

On March 31, 2023, Holtec applied to both MassDEP and the United States

Environmental Protection Agency (US EPA) for a permit modification that would allow the

discharge of approximately 1.1 million gallons of radioactively and chemically contaminated

wastewater located in reactor core, the dryer-separator pit, and the torus. Holtec characterized the

proposed modification in its application:

“Under the terms of this proposed NPDES Permit modification, the water will be filtered

using a Solids Collection Filter Top-Loading Canister System, routed to a mixed bed

resin/charcoal demineralizer for radiological and chemical (including organic) contaminant

removal, radiologically characterized, and then discharged via Outfall #015 in batches of

approximately 19,000 gallons and diluted into the plant[‘]s discharge canal and further diluted in

the Cape Cod Bay.”1

Significantly, in its application, Holtec characterized the proposed discharge as both

“new” and as “industrial wastewater.” In Section E of the application, it writes “This application

for modification of NPDES Permit No. MA0003557 to authorize discharge of a new

1 Holtec Decommissioning International, LLC, APPLICATION FOR MODIFICATION TO
NPDES PERMIT NO. MA0003557,
https://wwwmass.gov/doc/holtec-wm07-application-for-a-swd-permit-modification/download, Section D,
Description of Proposed Modification.
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Plymouth County and the New England commons tradition (on which more below) is that the

reason the question of the potential discharge of Holtec’s industrial wastewater into the bay has

aroused such fierce public opposition is precisely how profoundly contrary it stands to the vast

corpus of precedent which stands behind the public nature of the sea, and the attendant duty of

bodies politic, including the Commonwealth and the Department, to hold and safeguard these

resources in the public trust. When examined in historical perspective, it becomes clear that

Holtec’s proposed discharge stands contrary to the entire edifice of Common Law jurisprudence

with respect to public waters.

Before proceeding to the Common Law, it is necessary to at least cursorily examine the

Roman Civil Law and how it treats the subject of public waters. The 6th century Code of

Justinian, a summation and codification of centuries of Roman law, is quite clear regarding the

public ownership and character of the sea:

“By the law of nature these things are common to mankind---the air, running water, the

sea, and consequently the shores of the sea. No one, therefore, is forbidden to approach the

seashore, provided that he respects habitationes, monuments, and buildings which are not, like

the sea, subject only to the law of nations.”5

Beyond the Roman law, the roots of these common liberties reach deep into the Common

Law, being formally codified in both Magna Carta and its companion document, the 1217

Charter of the Forests.

With respect to public waters and the doctrine of the public trust, a clause in Magna Carta

relating to the commons, understood as physical resources, must be examined. Clause 33 of the

5 The Code of Justinian, Book II (I)(1), https://thelatinlibrary.com/law/institutes.html
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1215 Magna Carta, which becomes Clause 23 in the 1225 confirmation of Magna Carta by

Henry III, prohibits the erection of weirs in the Rivers Thames and Medway:

“All fish-weirs are in future to be entirely removed from the Thames and the Medway,

and throughout the whole of England, except on the sea-coast.”6

Weirs, found all over the world, are structures used to direct, and ultimately to trap, fish,

historically largely made of wood and stone. Because they impede the flow of the river, they are

responsible for silting of rivers, and the consequent obstruction of navigation.

Medieval historian Nicholas Vincent, Professor at the University of East Anglia,

described the significance of Clause 33/Clause 23:

The clause “demanded the removal of all fish-weirs from the Thames, the Medway and

all other rivers of England. Fish-weirs were large V-shaped structures, generally built of wooden

stakes, into which fish might swim but from which they could not escape. Since weirs slowed the

flow of water, they led to silting and in due course the closure of waterways vital to London’s

trade. In this way the extensive use of fish-weirs represented the denial of a rather more general

principle: that of free navigation, itself already of significance under Roman law, and in due

course a major theme in the debates on British imperial power…..”7

Both the 1215 Magna Carta, as well as its companion document, the 1217 Charter of the

Forests, were confirmed by Edward I in the Confirmation of the Charters (25 Edward I c.1 sec.

1) in 1297.8 Taken together, these documents form the original source of the common law public

trust doctrine with respect to our oceanic commons.

8 https://statutes.org.uk/site/the-statutes/thirteenth-century/1297-25-edward-1-c-1-confirmation-of-the-charters/

7 Nicholas Vincent, “The Clauses of Magna Carta,” March 13th, 2015;
https://www.bl.uk/magna-carta/articles/the-clauses-of-magna-carta

6 The 1215 Magna Carta: Clause 33', The Magna Carta Project, trans. H. Summerson et al.
[http://magnacartaresearch.org/read/magna_carta_1215/Clause_33 accessed 07 July 2023]
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My understanding is that the foremost authority among common law jurists on the

subject of the sea itself is the 17th century Chief Justice of the King’s Bench Matthew Hale,

author of the treatise De Jure Maris (“Of the Law of The Sea”). Lord Hale identifies Magna

Carta as the source of the common law’s doctrine of public waters:

“Again, there be other rivers, as well fresh as salt, that are of common or publick use for

carriage of boats and lighters. And these, whether they are fresh or salt, whether they flow and

reflow or not, are prima facie publici juris, common highways for man or goods or both from

one land town to another…. And therefore all nuisances and impediments of passages of boats

and vessels, though in the private soil of any person, may be punished by indictments, and

removed; and this was the reason of the statute of Magna Charta cap. 23.”9

Crucially, Lord Hale observed that the right of the common people of England to fish in

the sea and its arms was indefeasible:

“The right of fishing in this sea and the creeks and armes thereof is originally lodged in

the crown….But though the king is the owner of this great wast, and as a consequent of his

propriety hath the primary right of fishing in the sea and the creekes and armes thereof; yet the

common people of England have regularly a liberty of fishing in the sea and the creekes and

armes thereof, as a publick common of piscary, and may not without injury to their right be

restrained of it, unless in such places creeks or navigable rivers, where either the king or some

particular subject hath gained a propriety exclusive of the common liberty.”10

I would suggest that this is precisely one of the issues brought forth by this public

controversy: Holtec is essentially seeking to exercise, contrary to law, “a propriety exclusive of

10 Lord Hale, De Jure Maris, Pars Prima, Cap. IV.

9 Lord Chief Justice Matthew Hale, De Jure Maris, cap. 3, 8-9; Francis Hargrave, editor, A Collection of Tracts
Relative to thje Law of England from Manuscripts, Vol. I, 1786. (Abingdon, England: Professional Books, Ltd.), 19.
Hale refers here to the 1225 Magna Carta, in which Cap. 23, rather than Cap. 33 as in the 1215 Magna Carta, relates
to public waters.
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the common liberty” with respect to Cape Cod Bay – a propriety which they simply do not

possess.

Lord Hale set out legal principles with respect to both public waters and that were already

ancient in the 17th century, and become the basis for later case law on the nature of the sea.

An 1821 English case, Blundell v. Caterall, is significant in part for a dissent by Justice

Best which, per New Hampshire Chief Justice Doe’s arguments in Concord Mfg. Co. v.

Robertson, expresses well the importance of Magna Carta (see Cap. 33 above) with respect to the

doctrine of public waters; Justice Best’s dissent, it should be noted, more closely represents the

actual law of the land in the United States (see Concord Mfg. Co. v. Robertson, below), but this is

not the case in England, where the commons tradition was significantly eroded by aristocratic

dominance with respect to the commons.11

Justice Best wrote:

"My opinion is founded on these grounds. The shore of the sea is admitted to have been

at one time the property of the king. From the general nature of this property, it could never be

used for exclusive occupation. It was holden by the king, like the sea and the highway, for all his

subjects. The soil could only be transferred, subject to this public trust; and general usage shows

that the public right has been excepted out of the grant of the soil. . . . Unless I felt myself bound

by an authority as strong and clear as an act of parliament, I would hold on principles of public

policy, I might say public necessity, that the interruption of free access to the sea is a public

nuisance. In the first ages of all countries, not only the sea and its shores, but all perennial rivers,

11 Indeed, Holtec’s arguments – such as they are – in favor of their application are essentially aristocratic ones – that
they, rather than what Herman Melville called “the kingly commoners” – possess a propriety over the entirety of the
sea, contrary to Magna Carta and descending precedents.
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were left open to the public use. In all countries it has been matter of just complaint, that

individuals have encroached on the rights of the people. In England, our ancestors put the public

rights in rivers under the safeguard of Magna Charta.”12

In the syllabus for the 1842 US Supreme Court CaseMartin v. Waddell, 41 U.S. 367

(1842), the Court states that the authority over public waters held formerly by the Crown had

been vested in the several States upon the Revolution.

“The country granted by King Charles the Second to the Duke of York [i.e., the colony of

East Jersey, today part of the State of New Jersey], was held by the King in his public and regal

character, as the representative of the nation, and in trust for them. The discoveries made by

persons acting under the authority of the government were for the benefit of the nation, and the

Crown, according to the principles of the British Constitution, was the proper organ to dispose of

the public domain. Cited, Johnson v. McIntosh, 8 Wheat. 595.

When the Revolution took place, the people of each state became themselves sovereign,

and in that character held the absolute right to all their navigable waters and the soils under them

for their own common use, subject only to the rights since surrendered by the Constitution to the

general government….”13 (see arguments below on the lack of any grounds for arguing federal

preemption.)

The Court continued, writing that “The dominion and property in navigable waters and

the lands under them being held by the King as a public trust, the grant to an individual of an

exclusive fishery in any portion of it is so much taken from the common fund entrusted to his

care for the common benefit. In such cases, whatever does not pass by the grant remains in the

Crown for the benefit and advantage of the whole community. Grants of that description are

13Martin v. Waddell, 41 U.S. 367-68 (1842).

12 Justice Best, in Blundell v. Catterall, 5 B. Al. 268, quoted by Justice Doe, Concord Co. v. Robertson, 66 N.H., 11
(N.H. 1889)
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therefore, construed strictly, and it will not be presumed that the King intended to part from any

portion of the public domain unless clear and special words are used to denote it.”14

The Court further stated in the syllabus that:

“The land under the navigable waters within the limits of the charter [of the colony of

East Jersey, today part of the State of New Jersey, granted by Charles II to his brother, James,

Duke of York, later James II] passed to the grantee as one of the royalties incident to the powers

of government, and were to be held by him in the same manner and for the same purposes that

the navigable waters of England and the soils under them are held by the Crown. The policy of

England since Magna Charta -- for the last six hundred years -- has been carefully preserved to

secure the common right of piscary for the benefit of the public[footnote Lord Hale]. It would

require plain language in the letters patent to the Duke of York to persuade the Court that the

public and common right of fishing in navigable waters, which has been so long and so carefully

guarded in England, and which was preserved in every other colony founded on the Atlantic

borders, was intended in this one instance to be taken away. There is nothing in the [colonial]

charter that requires this conclusion.”15

Justice Taney, in his opinion, and writing for the Court, wrote that

“The principle here stated by Hale, as to "the public common of piscary" belonging to the

common people of England, is not questioned by any English writer upon that subject. The point

upon which different opinions have been expressed is whether, since Magna Charta, "either the

King or any particular subject can gain a propriety exclusive of the common liberty." For

undoubtedly, rights of fishery, exclusive of the common liberty, are at this day held and enjoyed

by private individuals under ancient grants. But the existence of a doubt as to the right of the

15Martin v. Waddell, 41 U.S. 368 (1842).

14Martin v. Waddell, 41 U.S. 368 (1842).
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King to make such a grant, after Magna Charta, would of itself show how fixed has been the

policy of that government on this subject for the last six hundred years, and how carefully it

has preserved this common right for the benefit of the public.”16

Five decades later, U.S. Supreme Court Associate Justice Horace Gray, writing for the

Court, like Chief Justice Taney inMartin v. Waddell, relies on Lord Hale’s summation of

Common Law in Shively v. Bowlby, 152 U.S. 1 (1894):

“By the common law, both the title and the dominion of the sea, and of rivers and arms of

the sea, where the tide ebbs and flows, and of all the lands below high water mark, within the

jurisdiction of the Crown of England, are in the King. Such waters, and the lands which they

cover, either at all times or at least when the tide is in, are incapable of ordinary and private

occupation, cultivation, and improvement, and their natural and primary uses are public in their

nature, for highways of navigation and commerce, domestic and foreign, and for the purpose of

fishing by all the King's subjects. Therefore the title, jus privatum, in such lands, as of waste and

unoccupied lands, belongs to the King, as the sovereign, and the dominion thereof, jus publicum,

is vested in him as the representative of the nation and for the public benefit.”17

Per Martin v. Waddell above, the Crown, of course, as the guardian of the sea in public

trust, has been replaced in our situation since the American Revolution with the Commonwealth

of Massachusetts and the United States.

A more recent and more local case demonstrates the continuing relevance for the corpus

of our legal commons legacy reaching back to Magna Carta here in Massachusetts. A 1979

decision by the Massachusetts Supreme Judicial Court, Boston Waterfront Development Corp. v.

Commonwealth, demonstrates this well. In that case, concerning a land dispute between the

17 Shively v. Bowlby, 152 U.S. 11 (1894).
16 Martin v. Waddell, 41 U.S. 412-413 (1842).
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Boston Waterfront Development Corporation and the Commonwealth over a parcel of land at

one end of a wharf that extended into Boston Harbor. Justice Francis J. Quirico wrote for the

Court:

“The conflict between king and citizens that preceded the Magna Charta concerned,

among other things, opposition to this absolute power of the Crown to grant private rights in the

shore, particularly as these rights interfered with the free navigation which was so essential to the

rising commercial classes. Note, The Public Trust in Tidal Areas, supra at 765. After Magna

Charta, the competing interests were accommodated by a legal theory that divided the Crown's

rights to shore land below high water mark into two categories: a proprietary jus privatum, or

ownership interest, and a governmental jus publicum, by which the king held the land in his

sovereign capacity as a representative of all the people. Shively v. Bowlby, 152 U.S. 1, 11-14

(1894). Commonwealth v. Alger, 7 Cush. 53, 90 (1851). Commonwealth v. Roxbury, 9 Gray 451,

482-484 (1857). This latter interest the Crown could not convey into private hands, since it was

‘held as a public trust for all subjects and their free exercise of the common rights of navigation

and fishery....’ Rice, supra at 1….”18

In addition to those decisions, there is a body of New England common law relating to

Great Ponds which, while certainly not dispositive on this question, do demonstrate that the

direction and tendency of jurisprudence relating to public waters, not only in this Commonwealth

and in our sister states of New Hampshire and Maine, has been from a very early date in the

direction of greater rights for the public with respect to these waters, and not any particular

18 Boston Waterfront Development Corp. v. Commonwealth, 393 NE 2d 356 (1979), 632.
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private economic interest. In this sense, Holtec’s proposal is contrary to the entire direction of

New England common law, which extends public protection of waters.19

One of the most significant commentaries on the legal aspects of this matter comes from

an 1889 decision of the New Hampshire Supreme Court, Concord Co. v. Robertson, 66 N.H. 1, 4

(N.H. 1889).

The decision’s greatest significance is Justice Doe’s affirmation that Great Ponds are

public waters, and that public waters extend beyond tide waters in the United States.

“In respect to title, the law divides natural fresh-water ponds into two classes, — the

small, which pass by an ordinary grant of land, like brooks and rivers, from which, as conveyable

property, they are not distinguished, — and the large, which are exempted from the operation of

such a grant for reasons that stop private ownership at the water's edge of the sea and its

estuaries. Tide-waters and large ponds are public waters. Whatever exceptions, if any, may be

found, this is the rule,” wrote Justice Doe.20

Public waters are determined primarily by their navigability, said Justice Doe. “For the

purposes of admiralty jurisdiction and the federal power of regulating commerce, ‘the doctrine of

20 Concord Co. v. Robertson, 66 N.H. 1, 4 (N.H. 1889), 4.

19 Alfred, Lord Tennyson, sings a paean that can be applied to all common law jurisdictions:

“You ask me, why, tho' ill at ease,
Within this region I subsist,
Whose spirits falter in the mist,
And languish for the purple seas.

It is the land that freemen till,
That sober-suited Freedom chose,
The land, where girt with friends or foes
A man may speak the thing he will;

A land of settled government,
A land of just and old renown,
Where Freedom slowly broadens down
From precedent to precedent….”

https://www.poetryfoundation.org/poems/45393/you-ask-me-why-tho-ill-at-ease
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the common law as to the navigability of waters has no application in this country. Here the ebb

and flow of the tide do not constitute the usual test, as in England, or any test at all of the

navigability of waters. There no waters are navigable in fact, or, at least, to any considerable

extent, which are not subject to the tide; and from this circumstance tidewater and navigable

water there signify substantially the same thing. But in this country the case is widely

different…. A different test must, therefore, be applied to determine the navigability of our

rivers, and that is found in their navigable capacity. Those rivers must be regarded as public

navigable rivers in law which are navigable in fact.’ The Daniel Ball, 10 Wall. 557, 563; The

Genesee Chief 12 How. 443, 454, 455; Fretz v. Bull, 12 How. 446 The Magnolia, 20 How. 296,

299; The Commerce, 1 Black 574; The Hine v. Trevor, 4 Wall. 555; The Eagle, 8 Wall. 15; The

Montello, 20 Wall. 430;Miller v. Mayor, 109 U.S. 385, 395.”21

Indeed, as future Associate Justice of the United States Supreme Court Louis D. Brandeis

wrote, in 1890, “political, social, and economic changes entail the recognition of new rights, and

the common law, in its eternal youth, grows to meet the demands of society.”6So it was in

America, argued Justice Doe. He pointed in particular to the 1641 Massachusetts Liberties (see

below in the section on constitutional law).

“But in both jurisdictions [New Hampshire and Massachusetts] large ponds are withheld

from private ownership for reasons that are distinctively American. ‘Every inhabitant that is an

howseholder shall have free fishing and fowling in any great ponds, and bayes, coves, and rivers

so farre as the sea ebbes and flowes within the precincts of the towne where they dwell, unlesse

the free men of the same towne or the generall court have otherwise appropriated them, provided

that this shall not be extended to give leave to any man to come upon others proprietie without

there leave.’ Mass. Body of Liberties (enacted in 1641), art. 16, printed in 8 Mass. Hist. Coll. (3d

21 Concord Manufacturing Co. v. Robinson, 5.
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series) 219, Mass. Colonial Laws 1660 to 1672 (ed. of 1889), p. 37, and 9 Gray 465. ‘The great

purpose of the 16th article of the Body of Liberties was to declare a great principle of public

light, to abolish the forest laws, the game laws, and the laws designed to secure several and

exclusive fisheries, and to make them all free.’ Com. v. Alger, 7 Cush. 53, 68; West Roxbury v.

Stoddard, 7 Allen 158, 165.”22

These laws extended to those jurisdictions, such as Plymouth Colony, that were later

absorbed into Massachusetts, wrote Justice Doe, quoting earlier decisions to that effect:

Here is Justice Doe, with the initial quotation drawn from Com v. Alger:

“ ‘Whether the ordinance is a part of the statutory or of the common law in territory of

the Massachusetts Colony, it is perhaps unnecessary to determine. It was never extended over

Plymouth by an act of the General Court. It is, however, the law throughout the whole

Commonwealth.’ It ‘has been extended to Plymouth, to Nantucket, to the county of Dukes, and

to Maine, and this has been done by usage and by judicial decision.’ Litchfield v. Scituate, 136

Mass. 39, 46. "It is in force throughout the whole territory of this state, including those parts

which were formerly the Colony of Plymouth, Nantucket, and Dukes County, and also in Maine,

although non[e] of these were under jurisdiction of the Colony of Massachusetts Bay."Watuppa

R. Co. v. Fall River, 147, Mass. 548, 556; Com. v. Alger, 7 Cush. 53, 75, 76, 79;Weston v.

Sampson, 8 Cush. 347, 354; 9 Gray 523. "When the ordinance of 1647 is said to be part of the

common law of Plymouth Colony, all that is meant is that . . . it has been extended to that

territory by usage and by judicial decision."Watuppa R. Co. v. Fall River, 154 Mass. 305, 308.”23

In New England, then, not just tidewater but navigable freshwater is public at law. To

grant Holtec’s permit would stand counter to this long established expansion of the public’s

23 Concord Co. v. Robertson, 25-26.
22 Concord Co. v. Robertson, 66 N.H. 1, 4 (N.H. 1889), 24.
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rights in navigable waters.

Taken together, these decisions demonstrate just how vast is the weight of precedent

standing against Holtec’s application. Over eight centuries of legal precedent, from Magna Carta

on, stand entirely counter to Holtec’s application to modify its permit, which is preeminently an

example of the elevation of a private and particular economic interest above the “the common

rights of navigation and fishery,” and which constitutes an unlawful attemp tto exercise a

propriety over the sea which Holtec simply does not possess. Indeed, this is not simply of

antiquarian or academic interest: as the cases above show, Magna Carta remains an active and

integral part of “the life of the law,” to use Justice Holmes’ phrase, one which continues to

protect the people of this Commonwealth and our rights, including our rights over public things

(res publicae) like the sea.

IV. Article 97 and Constitutional Law

The Massachusetts Constitution is likewise important for the Department to consider as it

weighs the evidence in the process of rendering its decision in this matter. The text of the

Constitution of the Commonwealth provides further reason for MassDEP to deny Holtec’s

application to modify its permit.

Article 97 (XCVII) is most relevant for our purposes. It reads, in part:

“The people shall have the right to clean air and water, freedom from excessive and

unnecessary noise, and the natural, scenic, historic, and esthetic qualities of their environment;

and the protection of the people in their right to the conservation, development and utilization of
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the agricultural, mineral, forest, water, air and other natural resources is hereby declared to be a

public purpose.

The general court shall have the power to enact legislation necessary or expedient to

protect such rights.”24

Article 97 enters the Constitution of the Commonwealth at the same historical

moment as the Ocean Sanctuaries Act became law: “The ninety-fifth, ninety-sixth,

ninety-seventh, ninety-eighth, ninety-ninth and one hundredth Articles of Amendment were

adopted by the General Court during the sessions of 1969 and 1971, and all six Articles were

approved and ratified by the people on the seventh day of November, 1972.”25

Note that the Article guarantees “the right to clean air and water” to the people of the

Commonwealth. This is a fundamental right that may not be abrogated, particularly by any

private corporation. The discharge of radioactively and chemically contaminated industrial

wastewater into Cape Cod Bay is quite plainly contrary to that guaranteed right to “clean water.”

Article 97, to paraphrase Walt Whitman, contains multitudes: it encompasses and

resolves divergent interests, both preservation value (“the natural, scenic, historic, and esthetic

qualities of their environment”) and utility value (“utilization”). Under Article 97, the ancient

public common of piscary is not extinguished, but protected, as a use-value, alongside the

explicit constitutional guarantee to a clean environment (a guarantee which had been implicit

prior to this Article’s incorporation into the Constitution).

Indeed, where the Article explicitly guarantees these rights, nowhere does it say that any

private corporation shall have the right to use the public waters of the Commonwealth as a waste

disposal site for chemically and radioactively contaminated wastewater. This is no mere

25 Constitution of Massachusetts, Note. https://malegislature.gov/Laws/Constitution.
24 Constitution of Massachusetts, Article XCVII. https://malegislature.gov/Laws/Constitution.
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absurdity for the sake of argument: the language of Article 97 is so explicit that Holtec would

have to find some kind of actual text in the Constitution of the Commonwealth with which to

meet the challenge posed to their argument by Article 97.

I think it is worth noting here that even a specific Act of the legislature allowing the sorts

of discharge which Holtec proposes would be unconstitutional, being in direct and open

contradiction with the terms of Article 97. This level of protection is extraordinary, and the

Department must ensure that rights guaranteed under the Constitution of the Commonwealth are

enjoyed by all citizens.

It is likewise important to point out that the common right of fishing in Massachusetts is

included in the organic law and/or foundational law of all of the legitimate predecessor

governments of the Commonwealth – namely, Plymouth Colony, the Colony of Massachusetts

Bay, and the Royal Province of Massachusetts Bay – include rights to fishing in their

fundamental organic law (the equivalent of their constitutions).

The Plymouth Colony lacked a single Charter per se, unlike the Colony of Massachusetts

Bay and the Royal Province of Massachusetts Bay. Nevertheless, it possessed a written body of

law, including a founding, constitutional document, the Mayflower Compact, and in its first

legislative session in 1623, it declared “That ffowling fishing and Hunting be free:” – and

further, guaranteed shore access to all: “that eve[ry] man be allowed a conveanient way to the

water where[soever] the lott fall:”26

The 1641 Massachusetts Body of Liberties constituted the organic law of the Bay Colony.

As noted above, at Clause 16, guaranteed the rights of fishing to the public: ““ Every Inhabitant

26 David Pulsifer, Editor. Records of the Colony of New Plymouth in New England, Printed by Order of the
Legislature of the Commonwealth of Massachusetts. Laws 1623-1682. (Boston, William White, Publisher to the
Commonwealth, 1861), 5.
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that is an howse holder shall have free fishing and fowling in any great ponds and Bayes, Coves

and Rivers, so farre as the sea ebbes and flowes within the presincts of the towne where they

dwell, unlesse the free men of the same Towne or the Generall Court have otherwise

appropriated them, provided that this shall not be extended to give leave to any man to come

upon others proprietie without there leave.”27

The 1691 Charter of the Royal Province of Massachusetts Bay mentions fish and fishing

extensively, affirming the inhabitants’ “free Libertie of Fishing in or within any of the Rivers and

Waters within the bounds and limitts aforesaid and the Seas thereunto adjoyning and of all Fishes

Royall Fishes Whales Balene Sturgeon and other Fishes of what kind or nature soever that

should at any time thereafter be taken in or within the said Seas or Waters…”28 The Charter is

quite explicit regarding the importance of the public common of piscary in Massachusetts: “And

further Our expresse Will and Pleasure is And Wee doe by these present for Vs Our Heires and

Successors Ordaine and appoint that these Our Letters Patents shall not in any manner Enure or

be taken to abridge bar or hinder any of Our loveing Subjects whatsoever to vse and exercise the

Trade of Fishing vpon the Coasts of New England but that they and every of them shall have full

and free power and Libertie to continue and vse their said Trade of Fishing vpon the said Coasts

in any of the seas therevnto adjoyning or any Arms of the said Seas or Salt Water Rivers where

they have been wont to fish….”29

The evidence from constitutional law, both prior to and subsequent to the American

Revolution is clear: the enjoyment of the natural resources of the Commonwealth is deeply and

firmly established at the level of the organic law of Massachusetts.

29 Ibid.
28 The Charter of Massachusetts Bay - 1691. https://avalon.law.yale.edu/17th century/mass07.asp.

27 The Massachusetts Body of Liberties, Article 16. https://history.hanover.edu/texts/masslib html
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V. History: Town, Colony, Province, and State Commons Regimes; the New England Commons

Tradition in Historical Context

During the colonial period, the regulation of water resources occupied a position of primus inter

pares among the concerns, and subjects for legislation, of the Towns of southeastern

Massachusetts.

In Plymouth, at a Town Meeting held on April 22nd, 1672 – when Hale was Lord Chief

Justice of England – the Town acted collectively to protect its anadromous fishery and valuable

piscine resources; in other words, to guard its “publick common of piscary”: “It was ordered by

the Towne that the ffish Called the alewives be not hindered by the mills or otherwise in theire

goeing np ; and that they be afforded water sufficient to Repaire to the salt water when the tfiood

Gates are shutt downe and that none shall take any such ftish in theire Goeing up except for

eating ; and that the wastgate be drawn up every Night in the season the ffish are goeing up and

that Initt one ware be made for thein in theire Coming downe[.]”

To enforce this law, “Serjeant harlow and Jaboz howland are appointed l)y the Towne to

see these orders Respecting the ffish be duely executed and pformed[.]”30

Alewives (Alosa pseudoharengus), a migratory and anadramous fish, annually enter

Town Brook in Plymouth, and similar streams in her sister Towns, in vast profusion, passing

through Cape Cod Bay on their way to their spawning grounds in the glacially-carved ponds of

the region. Their preservation has been a concern since the 17th century in the government of the

Town of Plymoiuth

Similar action guarding the Town of Plymouth’s herring fishery was taken in the 18th

century. At a Town Meeting held on March 18th, 1728, the Town “Voated that there be a

Committe to prevent the Wasting & destroying of the fish called alewives the Committe are

30 William T. Davis, Records of the Town of Plymouth (Plymouth: Avery & Doten, 1889), Vol. I, 131-32.
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Decon John Foster Stephen Churchell Decon Haviland Torry Timothy Morton and Thomas

Spoouer. Voted that none of the Inhabitants of the Town of Plymouth whatsoever shall take any

of sd alewives fish either with nets or saines nor by beating of them in the Town Brooke or any

where in the harbour of Plymouth and to put them into or auy other cask & Expose them to sale

Excepting what they may have occation for to use themselves for baite & their families use.”31

Similar measures were undertaken in Plymouth’s sister Towns in their early centuries.

In Duxbury, the 1693 Town Meeting voted to enact a Town bylaw that stands as a direct,

lineal descendant of Magna Carta’s guarantee of the public nature of public waters.

Second, “At this Town meeting, the town do agree, that if the fisher men of Duxbury,

shall clear Island Creek brook, that said men shall have liberty then to get herring for bait from

time to time, without molestation; and to that end the town do agree, that if any, either English or

Indian, do hinder them herein, by making of weirs, or hindering the fish from coming to the

Pond, or going down, they shall thereby forfit five shillings for every time they so do, to be taken

by distraint (from the person so transgressing) by the Constable, which the complainer shall have

for his pains.”32 Fluvial legislation relating to the maintenance of the numerous teeming

anadromous fish runs of Plymouth County would occupy the single clearest locus through which

to see the ancient guardianship by the several towns of common rights and common liberties,

including the public liberty of piscary referred to by Lord Hale above.

Indeed, the 17th, 18th, and 19th century Towns of Plymouth County were deeply

concerned to preserve their supplies of anadromous fish, especially alewives – a tradition which

continues today, with the regular, community-wide celebration of the fish in the form of the

32 George Etheridge, copyist. Copy of the Old Records of the Town of Duxbury, From 1642 to 1770, Made in the Year
1892. (Plymouth, Mass.: Avery and Doten, Book and Job Printers, 1893), 183-4.

31 William T. Davis, Records of the Town of Plymouth (Plymouth: Avery & Doten, 1889), Vol. II, 257.
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annual Plymouth Herring Festival.33

Shellfish, too, were carefully stewarded by the Towns of Plymouth County. This can be

seen in the Town of Wareham’s early records. At the Wareham Town Meeting held on March

20th, 1775, the Town “Voted that there Should be no Shell fish nor Shells Sold nor carryed out of

town.”34 The fact that the shellfish were reserved to the residents of the Town only is significant,

since it shows the lineal ancestor of the contemporary means of shellfish regulation by the

coastal Towns of Massachusetts via Town shellfishing license, overseen, typically, by an organ of

Town Government, whether a Shellfish Committee (or Board), the Town’s Harbormaster’s

Office, or both. Indeed, 1813 witnessed the creation of, so far as I can tell, the Town’s first

formal Shellfish Committee: the Town Meeting took action “for the purpose of chuseing a

Committee to protect the Shell fish + act on all matters.”35

Again, the several Towns of the region are shown by the historical record to have

practiced a careful and exacting regulation of their natural resources, even in this early period.

In addition to the several Towns, the Government of the Colony of Massachusetts Bay

(1630-1691), the Royal Province of Massachusetts Bay (1691-1774) into which the Colony of

New Plymouth was absorbed, and which came under the aegis of Massachusetts law, per

Watuppa v Fall River, and the Commonwealth of Massachusetts (1780-Present) all passed

statutes carefully guarding the fisheries of our public waters.

35 Wareham Town Meeting, July 26th, 1813, adjourned to August 3rd, when the members of the committee
concerning shellfish were chosen.

34 Wareham Town Meeting, March 20, 1775, in Wareham Town Book. The only extant copy of the great majority of
the town records, made by hand around the turn of the 20th century from the disintegrating originals, is located at
the Wareham Free Library, 59 Marion Road, Wareham MA 02571.

33 Evelyn Strawn, “Herring return to Plymouth,” The Old Colony Memorial, April 16, 2022.
https://www.wickedlocal.com/story/old-colony-memorial/2022/04/16/herring-return-plymouth/7270198001/
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The 1641 Massachusetts Body of Liberties, which extended to the former Plymouth

Colony when the latter was absorbed into the new Royal Province of Massachusetts Bay, is

likewise instructive in terms of making real, in the New World, Hale’s public common of piscary

in the 17th century:

“ Every Inhabitant that is an howse holder shall have free fishing and fowling in any great

ponds and Bayes, Coves and Rivers, so farre as the sea ebbes and flowes within the presincts of

the towne where they dwell, unlesse the free men of the same Towne or the Generall Court have

otherwise appropriated them, provided that this shall not be extended to give leave to any man to

come upon others proprietie without there leave.”36

During the period of the Royal Province of Massachusetts Bay, the General Court passed

dozens of statutes relating to the preservation of the fishery. One may stand in for all of them,

namely Chapter 21 of the 1735-36 Province Laws, 3rd Session, “An Act To Prevent the

Destruction of the Fish Called Alewives” (1735). In this statute, the General Court came down

squarely on the side of preserving the “publick common of piscary” rather than encouraging

private industrial activity:

“Notwithstanding the provision by law already made for removing incumbrances

obstructing the natural or usual course of fish, in their season, in brooks or rivers, yet no

sufficient remedy is provided where such obstruction is occasioned by dams erected for mills,

&c., which is to the grievous damage of his majesty's good subjects in diverse parts of this

province, more especially where such dams have been made across rivers through which

alewives or other fish have been wont to pass, in great plenty, into ponds, there to cast their

spawns ; wherefore, to prevent the like inconvenience and damage for the future,

36 The Massachusetts Body of Liberties, Article 16. https://history.hanover.edu/texts/masslib html
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Be it enacted by His Excellency the Governour, Council and Representatives in General Court

assembled, and by the authority of the same,

[Sect. 1.] That no dam shall, hereafter, be erected across any river or stream, thro' which

alewives or other fish have been accustomed to pass into ponds, in which there is not made and

left a convenient sluice or passage for such fish, on penalty that the owner or owners of such dam

shall, upon conviction of failure or neglect therein, before any' court proper to try the same,

forfeit and pay the sum of fifty pounds….”37

Even at this early date, then, the Great and General Court took very seriously its duty to

protect the fishery, and enacted laws to carry out that purpose.

With the advent of the American Revolution and the establishment of the new, republican

government of the Commonwealth of Massachusetts in 1780, the duty to preserve the fishery

passed to the new General Court (John Adams excised “Great” from the title of the legislature in

the new constitution). That it did so can be seen from an 1836 statute passed by the legislature,

“An Act To Regulate The Alewive Fishery In The Town Of Wellfleet,” on the eastern shore of

Cape Cod Bay.

Section 1 of the Statute empowered the Selectmen of Wellfleet to regulate the time and

place of the taking of alewives: “Thc Selectmen of thc town of Wellfleet, for the time being,

may, in the month of March or April annually, prescribe the time, place or places,

and manner of taking alewives, in the creeks and brooks in the town of Wellfleet, such time not

to exceed four days in a week….”38

38 1836 Chap. 0056 An Act To Regulate The Alewive Fishery In The Town Of Wellfleet, Sec. 1.
https://archives.lib.state ma.us/bitstream/handle/2452/106983/1836acts0056.pdf?sequence=4&isAllowed=y

37 “An Act to Prevent the Destruction of the Fish Called Alewives,” (1735);
https://archives.lib.state ma.us/handle/2452/117878.
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The penalty for violating the act set forth in Section 3, like that from the alewife statute a

century prior, was again significant, a sign of just hnow seriously the General Court took its duty

to preserve the fishery.

“If any person shall take any of the fish Penalty. aforesaid in the creeks or brooks or

ponds in which said fish cast their spawn, at any time or in anv place or manner, other than shall

be allowed by said selectmen as aforesaid, each person so offending, for each and every offence

on conviction thereof, shall pay a fine not exceeding twenty dollars.”39

Nearly a hundred years later, the legislature’s concern with the preservation of the alewife

fishery had extended beyond the coastal herring runs and fluvial commons to the waters of the

sea and its arms. This can be seen via an examination of a 1933 statute, Chapter 118 of the Acts

of 1933, “An Act Prohibiting The Taking Of Certain Herring Or Alewives From The Waters Of

Plymouth Harbor, Kingston Bay, Duxbury Bay And Certain Waters Of Plymouth Bay”:

“Whoever takes any herring or alewives less than four inches in length from the waters

of Plymouth harbor, Kingston bay, Duxbury bay or from that part of the waters of Plymouth bay

lying westerly of an imaginary line drawn from the northeasterly extremity of Rocky Point to

Gurnet Light, shall be punished by a fine of not less than five nor more than fifty dollars.”40

Here, then, approximately four decades prior to the enactment of the Massachusetts

Ocean Sanctuaries Act and the designation of Cape Cod, Duxbury, Kingston, and Plymouth Bays

as ocean sanctuaries (on which more below at Section _), we see a significant precedent: the

legislature extending its concern with the alewife fishery beyond coastal streams and into the

waters of the several bays of the region.

40 1933 Chap. 0118. An Act Prohibiting The Taking Of Certain Herring Or Alewives From The Waters Of Plymouth
Harbor, Kingston Bay, Duxbury Bay And Certain Waters Of Plymouth Bay.
https://archives.lib.state ma.us/bitstream/handle/2452/63064/1933acts0118.pdf?sequence=3&isAllowed=y

39 Ibid., Sec. 3.
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Why all of the above is relevant is for the simple reason that precedent matters. Precedent

is the ultimate guiding principle of the Common Law as a larger system of jurisprudence, and the

historical precedents, in addition to the legal precedents cited above, are very clear: from a very

early date, the Towns of Plymouth County, and our sibling Towns on Cape Cod and beyond,

have exercised an extremely close and careful control over their natural resources and the

stewardship thereof. Holtec’s proposed discharge, in support of which they have applied to

modify their existing permit, stands contrary to this long continuity of historical precedent, and

to the enduring and continuing commons tradition – both de jure and de facto – in the several

Towns surrounding Cape Cod Bay.

In its totality, the historical evidence evinces the existence of a

legal-social-political-economic structure, extremely rare if not singular in global terms, which I

call The New England Commons Tradition.41 There is a historical reason why the New England

states have, compared with their sister states both near and far, a more vigorous complex of

public preservation, conservation, and use of public lands and waters. Compared with their sister

states, especially in the West, the New England states possess a very active and powerful system

of state parks, forests, beaches, and other public lands, just as we possess active and powerful

state governments. The several Towns since their earliest human occupation, and their inception

as bodies politic starting in the 17th century, have likewise exercised directly democratic

authority over their natural resources, and indeed, jealously guarded their commons, including

their oceanic and piscine commons. There has even developed a unique body of New England

common law, for instance, as relates to Great Ponds and their inherently and indefeasibly public

41 My thinking here follows Robert McCullough, The Landscape of Community: A History of Communal Forests in
New England (Hanover, NH: University Press of New England, 1995).
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nature.42

When the numerous non-profit land trusts, reservations, and other institutions that have

put land into conservation across New England – land that, though held privately, is open to

public purpose and enjoyment – are included in this calculus, the strength and depth of the New

England Commons tradition can be further seen, undergirded by a veritable thicket of

institutions. Indeed, at the level of public opinion, the results of a 2014 Pew poll are relevant.

This poll found that the overwhelming majorities of the public New England states show

overwhelming support for the statement “Stricter environmental laws and regulations are worth

the cost.” (In Connecticut, 64% of respondents agreed with the statement; in Maine, 62%; in

Massachusetts, 63%; in New Hampshire, 66%; in Rhode Island, 65%; in Vermont, 70%).43

In a very direct sense, the fact is that compared with other states, Massachusetts’s beaches

bear remarkably few high-rise luxury hotels perched on ephemeral barrier beaches. I am not

saying that in jest, either – the preservation of public lands and waters, understood as public

things, res publicae, flowed from the communitarian culture of the early Puritan and Separatist

settlers of New England, shaped itself shaped both by the influences of 17th century Reformed

Protestantism and the distinctive East Anglian regional culture of the early settlers. This juridical

and political-economic tradition has, in “the eternal youth” (Louis D. Brandeis) of the Common

Law, adapted to conditions far removed from its inception: it guides, in the present, a

multicultural, 21st century democracy, the Commonwealth of Massachusetts, as it faces new

43 Pew Research Center 2014 Religious Landscape Survey (RLS-II)
Topline, June 4-September 30, 2014, N=35,071.
https://assets.pewresearch.org/wp-content/uploads/sites/12/2016/02/topline-RLS-environment-regs-by-state-NUM-C
HECKED-2-18-16.pdf

42 Concord Co. v. Robertson, 66 N.H. 1, 4 (N.H. 1889). For an examination of New England Common Law, see
Lincoln Smith, “The Great Pond Ordinance - Collectivism in Northern New England,” 30 B.U. L. Rev. 178 (1950).
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challenges like climate change44 and the broader ecological crisis.

44 The argument that nuclear energy is somehow carbon neutral and even a force for climate justice recalls lines from
Act I, Scene 3, of William Shakespeare’s Othello: “twas strange, 'twas passing strange,/ 'Twas pitiful, 'twas
wondrous pitiful.”

This viewpoint neglects to factor into the equation the fact that the mining and processing of uranium are
carbon-intensive activities. As Ann Wills, of London, United Kingdom, wrote in a letter published in New Scientist,
on September 27, 2017, “Eric Kvaalen points out that nuclear energy production isn't green because no way has been
found to deal with the problem of nuclear waste (Letters, 2 September). Nuclear power is being “sold” to the public
by saying it doesn't emit carbon dioxide. Though nuclear reactors emit little CO2 at the point of generation, they are
just a small part of the nuclear fuel cycle.

Uranium mining, milling the ore, converting it to uranium hexafluoride, enriching that and fabricating fuel rods all
emit large amounts of CO2. Much energy is also used in the treatment, conditioning, transport and disposal of
nuclear products.

Jan Willem Storm van Leeuwen and Philip Smith found that nuclear generation produces a third as much CO2 per
unit of electricity generated as conventional, mid sized, gas-fired electricity generation – and more if lower-grade
ores have to be mined. Decommissioning old radioactive nuclear power stations also consumes energy.”

https://www newscientist.com/letter/mg23531450-700-7-generating-nuclear-power-also-emits-carbon/

Moreover, while advocates of a putatively “green” nuclear energy frequently point to industrialized countries like
France and its reliance on nuclear energy as its primary source of power. What they do not mention is that in order to
obtain the requisite uranium for its nuclear energy production, France has relied on an extension of its old colonial
empire in West Africa, known to observers as Francafrique, an informal system of neocolonial economic and
military control, to provide uranium for its nuclear industry. The Coup in Niger in the summer of 2023 has taken
place in a place where France is deeply concerned to control supplies of uranium:
https://www.theguardian.com/commentisfree/2023/aug/05/niger-crisis-france-empire-africa-coup-colony

I would posit that neocolonial mining operations across the Sahel are not the shining example of social justice that
some of our interlocutors appear to believe them to be.

This is to say nothing of the environmental consequences of radioactive waste produced by the mining of uranium –
which surely should enter the calculus of any voices which profess concern for climate justice. Interestingly, as we
shall note below in the section discussing Massachusetts Environmental Justice populations, those voices which
argue, tendentiously, for Holtec’s discharge on the grounds of a blanched and attenuated vision of environmental
justice, somehow never seem to take the view that principles of environmental justice apply not just in distant
locales, but in their own and neighboring Towns, as well. Principles of environmental justice apply universally – to
environmental justice populations in Plymouth and Barnstable Counties, Massachusetts, as well as to populations in
counties where licensed radioactive waste facilities are located.

Yet, tendentious arguers for pro-nuclear industry policies on spurious grounds of environmental justice rarely seek to
apply these principles locally – only in far away places, and only in far away places where uranium is not mined (for
some reason, these locales, too, are granted an exception). Query why that is.

Indeed, the notion that the nuclear industry is a force for environmental justice is frankly either jejunely naive,
highly partial, materially interested, or some combination of the three.

The proper answer of the Commonwealth to the climate crisis must be a continuation of our commons tradition, both
de jure and de facto. That emphatically does not include allowing private corporation’s to treat public waters as the
dumping ground for industrial waste. Prudential considerations and the experience of nuclear accidents in the United
States, USSR, and Japan militate against accepting any form of energy with such a grievously dangerous tail-end
risk.
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The New England Commons Tradition is a rare and precious heritage, one that the

Department must carefully guard and ensure the continuation of; this entire tradition, with its

enormous weight of historical and legal precedent, stands counter to Holtec’s application to

modify its permit. In defense of this tradition, the Department should therefore deny Holtec’s

application.

VI. There Is No Federal Preemption In This Instance

In the June, 2020 Settlement Agreement between the Massachusetts Attorney General’s

office and Holtec – a contract into which Holtec freely entered – both parties agreed that “Holtec

shall comply with all applicable environmental and human-health based standards and

regulations of the Commonwealth;” (Settlement Agreement, III (10)(l)).45

Further, No. 16 in the Settlement Agreement states that “Nothing in this Agreement shall

release any person from the obligation to investigate and remediate new, undiscovered, or

undisclosed releases of radiological contamination or non-radiological oil or hazardous materials

in accordance with federal or Massachusetts statutes and regulations.”46

Critically, at No. 48 in the Settlement Agreement, Holtec agreed not to make any

Federal preemption arguments.

“48. Validity. No Party to this Agreement (or any person or entity affiliated or related to a

Party to this Agreement) shall assert that any provision of this Agreement (or the Agreement

46 Settlement Agreement III (16), https://www nrc.gov/docs/ML2109/ML21096A083.pdf, 17-18.

45 Settlement Agreement III (10) (l), https://www nrc.gov/docs/ML2109/ML21096A083.pdf, 14.
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itself) is invalid under any federal law or any provision of the U.S. Constitution.”47

Contracts are not preempted, and Holtec is contractually bound not to argue

preemption.

Even if the Settlement Agreement did not exist – and it is a very good thing that it does –

United States case law supports the contention that there is no preemption. The United States

Supreme Court has held on four separate occasions that while Congress granted the field of

nuclear safety to the Nuclear Regulatory Commission (NRC), under the United States

Constitution, States retain their legitimate authority to regulate their individual economies, and

that states may regulate nuclear matters in that capacity, and indeed, in those capacities not ceded

by Congress to the NRC, i.e., those not relating to nuclear safety. The Court ruled that there is

only preemption if there is a contradiction between Federal and State laws and regulations. Since

there is no Federal law or regulation requiring Holtec to discharge this water – it simply wishes

to, for financial reasons – there is no contradiction between Massachusetts and Federal laws and

regulations. Precedent therefore impels the conclusion that there is no federal preemption in this

instance.

See Pacific Gas & Electric Co. v. State Energy Resources Conservation & Development

Commission, 461 U.S. 190 (1983); English v. General Electric Co., 496 U.S. 72 (1990);

Silkwood v. Kerr-McGee Corp., 464 U.S. 238 (1984); Virginia Uranium, Inc. v. Warren, 587 U.S.

___ (2019).

Justice Harry Blackmun, joined by Justice John Paul Stevens in a concurring opinion in

Pacific Gas & Electric Co. v. State Energy Resources Conservation & Development Commission,

dismissed the idea that Federal preemption could be use as a kind of blank check by the nuclear

47 Settlement Agreement VI (48), https://www.nrc.gov/docs/ML2109/ML21096A083.pdf, 29.
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industry to avoid regulation by the several states:

“Federal pre-emption of the States' authority to decide against nuclear power would

create a regulatory vacuum. See Wiggins, Federalism Balancing and the Burger Court:

California's Nuclear Law as a Preemption Case Study, 13 U. C. D. L. Rev. 3, 64 (1979). In

making its traditional policy choices about what kinds of power are best suited to its needs, a

State would be forced to ignore the undeniable fact that nuclear power entails certain risks.

While the NRC does evaluate the dangers of generating nuclear power, it does not balance those

dangers against the risks, costs, and benefits of other choices available to the State or consider

the State's standards of public convenience and necessity.”48

Writing for the unanimous Court in English v. General Electric, Justice Harry Blackmun

noted the logically absurd conclusions towards which the arguments from the nuclear industry

drive: “In addressing this issue, we must bear in mind that not every state law that in some

remote way may affect the nuclear safety decisions made by those who build and run nuclear

facilities can be said to fall within the preempted field. We have no doubt, for instance, that the

application of state minimum wage and child labor laws to employees at nuclear facilities would

not be preempted, even though these laws could be said to affect tangentially some of the

resource allocation decisions that might have a bearing on radiological safety.”49

Thus, even if the Settlement Agreement did not exist, the decisions of the high court

would argue against any preemption claims from Holtec – claims, it should be noted, which they

agreed not to make in the Settlement Agreement.

49 English v. General Electric Co., 496 U.S. 85 (1990).
48 Pacific Gas & Elec. Co. v. State Energy Resources Conservation and Development Comm'n, 461 US 225 (1983).
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VII. Massachusetts Statutory Law

Because there is no preemption, Massachusetts laws are relevant in the question of

Holtec’s proposed discharge of the 1.1 million gallons of industrial wastewater from Pilgrim

Nuclear Power Station into Cape Cod Bay. At least four statutes are relevant, and all plainly

prohibit the discharge for which Holtec seeks a permit modification: The Massachusetts Ocean

Sanctuaries Act, the Massachusetts Endangered Species Act, the Oil and Hazardous Waste Act,

and the Crimes Against Public Health Act. Let us examine each of these in turn.

The Massachusetts Ocean Sanctuaries Act, M.G.L. c.132A Secs 12A-16J inclusive and

Sec. 18, is the statute which the Department correctly relies upon in its July 24th determination

denying Holtec’s application to modify its permit. Multiple provisions in this law forbid Holtec

from dumping.

The first is in Section §13(b), in which the statute defines all of Cape Cod Bay, inclusive

of Duxbury, Kingston, and Plymouth Bays, as a protected Ocean Sanctuary:

“The Cape Cod Bay Ocean Sanctuary is bounded and described as follows: That body of

water known as Cape Cod Bay and lying southerly of the Bay Closing Line between Brant Rock

in the Town of Marshfield and Race Point in the town of Provincetown as established on the

aforementioned Marine Boundary Map of the Commonwealth, and lying seaward of the mean

low-water line; meaning and intending to include: all of that water area and seabed lying in a

southerly direction from the aforementioned closing line; all of Provincetown Harbor including

portions which may be easterly or northerly of the aforementioned closing line, Wellfleet,

Plymouth, and Barnstable Harbors; Plymouth, Kingston, and Duxbury Bays; and the Cape Cod

Canal Northerly of the Bourne–Sandwich town boundary, and excluding the water area and
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seabed of the Cape Cod National Seashore as established by Act on Congress (1961, P.L.

87–126).”50

Section 14 of the Ocean Sanctuaries Act affirms the power and the duty of the Office of

Coastal Zone Management (CZM) and the Department of Environmental Protection (MassDEP)

to care for Ocean Sanctuaries. “All ocean sanctuaries as described in section thirteen shall be

under the care, oversight and control of the office and shall be protected from any exploitation,

development, or activity that would significantly alter or otherwise endanger the ecology or the

appearance of the ocean, the seabed, or subsoil thereof, or the Cape Cod National Seashore.”51

Section 15(4) of the Act prohibits the “the dumping or discharge of commercial,

municipal, domestic or industrial wastes” into any ocean sanctuary:

“Except as otherwise provided in this section, the following activities shall be prohibited

in an ocean sanctuary: ….(4) the dumping or discharge of commercial, municipal, domestic or

industrial wastes; provided, however, that the department may approve a new or modified

discharge of municipal wastewater from a POTW in accordance with section 16G;”52 as will be

shown below, the proposed wastewater discharge in question does not qualify for the exemptions

laid out at Section 16.

Finally, at Section 18, the Act forbids the Commonwealth from permitting any activities

which are prohibited under the Act: “All departments, divisions, commissions, or units of the

executive office of energy and environmental affairs and other affected agencies or departments

of the commonwealth shall issue permits or licenses for activities or conduct their activities

consistently with the act, and shall not permit or conduct any activity which is contrary to the

provisions of the Act.”

52 M.G.L. 132A § 15(4).
51 M.G.L. 132A § 14.
50 M.G.L. c.132A Sec. 13(b).
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It is therefore useful to see how Holtec characterizes the industrial wastewater in question

in its application. In Section G of the application, Holtec writes that “The pollutants detected in

the treated water that are not subject to promulgated ELGs [effluent limit guidelines] for the

industry category and discharge type associated with Outfall 015 include chemical oxygen

demand (COD), boron, copper, lead, nickel and zinc.”53 The application continues: “Copper

(1.39 μg/L) and lead (0.660 μg/L) are present in the treated water at very low concentrations and

will be further reduced in the untreated wastewater after blending with the volumes in the Spent

Fuel Pool and Reactor Cavity/Dryer Separator Pit which do not contain detectable concentrations

of these metals. Zinc is present at 36.1 μg/L in the treated water and also will be reduced in the

blended water. Lead and zinc will likely be diluted to non-detectable levels after mixing with the

Ouƞall 010 flow in the discharge canal. The concentration of copper in the treated water (1.39

μg/L ) is similar to the concentration in the intake water (1.69 μg/L) and will therefore have little

to no effect on the receiving water ambient concentration.”54

What these statements from Holtec show are three things: the first is that there will be,

even after treatment, by their own admission, pollutants in the water, thereby contravening the

Ocean Sanctuaries Act. The second point that is necessary to note is that Holtec seems to operate

under a mistaken premise, that effluent guideline limits, or ESGs, are relevant here: but they are

not. The Ocean Sanctuaries Act does not admit of ESGs, and its standard is clear, and it is strict:

no industrial waste, including wastewater, may be discharged into any ocean sanctuary, including

Cape Cod Bay. The third thing to note is that Holtec is essentially admitting, in plain sight, how

it intends to “game the system” in order to make its pollutants undetectable. But undetectable, as

the above shows, is not the same as “not present.” And by Holtec’s own admission, both the

54 Ibid.

53 Holtec application,
https://wwwmass.gov/doc/holtec-wm07-application-for-a-swd-permit-modification/download,Section G.
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radiological pollutant tritium, as well as chemical pollutants – together constituting “industrial

waste” (see below) under the meaning of the act – are present.

Indeed, the 1.1 million gallons of industrial wastewater which Holtec seeks to discharge

into Cape Cod Bay is in fact covered by the Ocean Sanctuary Act’s definition of “waste.” By

Holtec’s own admission, the water in question will contain not only the chemical pollutants

discussed above, but also tritium, a radioactive isotope of hydrogen which cannot be filtered out.

Because of this, the water in question is plainly waste under the definition given at 301 CMR

27.02: “Wastes means any unwanted, discarded, or environmentally harmful solid, liquid, or

gaseous materials resulting from commercial, municipal, domestic, or industrial Activities….”55

Holtec appears to operate under the illusion that Massachusetts statutes treat pollutants in

the same fashion as Federal laws. Massachusetts laws draw no distinction between radiological

and non-radiological pollutants, and the Ocean Sanctuaries Act in particular lays down a very

exacting standard: no industrial waste may be discharged into an ocean sanctuary.

For all of these reasons, the Ocean Sanctuaries Act prohibits the discharge in question.

The petitioner’s application is facially illegal and must be denied.

Spurious and pettifogging assertions that the industrial wastewater in question for the

present permit application will be rebutted in the section below dealing with counter-arguments.

In addition, as will be explained below, the permit modification application before the

Department is not covered by any of the exceptions or legacy uses specified under the Act.

The Mass. Endangered Species Act, M.G.L. c.131A, likewise prohibits the discharge of

the industrial wastewater in question. At Section 2, the Act states that “Except as otherwise

provided in this chapter, no person may take, possess, transport, export, process, sell or offer for

55 301 CMR 27.02.
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sale, buy or offer to buy, nor shall a common or contract carrier knowingly transport or receive

for shipment, any plant or animal species listed as endangered, threatened or of special concern

or listed under the Federal Endangered Species Act.”56

In addition, “Except as otherwise provided in this chapter, no person may alter significant

habitat.”57

The definitions of these relevant terms are provided at Section 1. According to that

section, “take” means “in reference to animals, to harass, harm, pursue, hunt, shoot, hound, kill,

trap, capture, collect, process, disrupt the nesting, breeding, feeding or migratory activity or

attempt to engage in any such conduct, or to assist such conduct, and in reference to plants, to

collect, pick, kill, transplant, cut or process or attempt to engage or to assist in any such

conduct.”58 This definition, it should be noted, is echoed in the definition of “take” included in

the MESA regulations at 321 CMR 10.02: “Take, in reference to animals, means to harass, harm,

pursue, hunt, shoot, hound, kill, trap, capture, collect, process, disrupt the nesting, breeding,

feeding or migratory activity or attempt to engage in any such conduct, or to assist such

conduct, and in reference to plants, means to collect, pick, kill, transplant, cut or process or

attempt to engage or to assist in any such conduct. Disruption of nesting, breeding, feeding or

migratory activity may result from, but is not limited to, the modification, degradation or

destruction of Habitat.” (Emphasis added).

“Endangered species” is defined as ”any species of plant or animal in danger of

extinction throughout all or a significant portion of its range including, but not limited to, species

listed from time to time as ''endangered'' under the provisions of the Federal Endangered Species

Act of 1973, as amended, and species of plants or animals in danger of extirpation, as

58 M.G.L. c.131A Sec. 1
57 Ibid.
56 M.G.L. c.131A Sec. 2.
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documented by biological research and inventory.”59

“Alter” is defined as “to change the physical or biological condition of a habitat in any

way that detrimentally affects the capacity of the habitat to support a population of endangered or

threatened species.”60

“Special habitat” is defined as “specific areas of the commonwealth, designated in

accordance with section four, in which are found the physical or biological features important to

the conservation of a threatened or endangered species population and which may require special

management considerations or protection.”61

321 CMR 10 is the relevant portion of Commonwealth regulations, promulgated by the

Mass. Division pursuant to M.G.L. c.131A. At 321 CMR 10.01(2), describing the purpose of the

regulations, it states “The purpose of 321 CMR 10.00 is to define and clarify the procedures and

rules necessary for the agency to carry out responsibilities under M.G.L. c. 131A, Massachusetts

Endangered Species Act. 321 CMR 10.00 establishes a comprehensive approach to the

protection of the Commonwealth’s Endangered, Threatened, and Special Concern species and

their habitats. Regulations include provisions for the protection of habitat areas (Significant

Habitat) where in the Division’s opinion a Project or Activity would result in the Take of any

Threatened or Endangered species.”62

At 321 CMR 10.90, the Commonwealth lists the following species, all of which are

found in Cape Cod Bay, and which constitutes their habitat: the North Atlantic Right Whale

(Eubalaena glacialis) is listed as Endangered; Humpback Whales (Megaptera novaeangliae) are

62 321 CMR 10.01(02)
61 Ibid.
60 Ibid.
59 Ibid.
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listed as Endangered; the Roseate tern (Sterna dougallii) is listed as Endangered; the Piping

Plover (Charadrius melodus) is listed as Threatened.63

The North Atlantic Right Whale and Roseate Tern are listed as Endangered, and the

Piping Plover as Threatened, by the Federal government at 50 CFR § 17.11.64 The North Atlantic

population of the Humpback Whale is not a federally listed species, though the species is

covered by the U.S. Marine Mammals Protection Act of 1972 (16 U.S.C. 1361),65 and, as noted

above, is listed as Endangered by the Commonwealth of Massachusetts.

All of these species have been found in Cape Cod Bay, and some in particular rely on

Cape Cod Bay for feeding activity and/or the rearing of their offspring.

The North Atlantic Right Whale is listed as Endangered at 321 CMR 10. According to

the Massachusetts Natural Heritage and Endangered Species Program (NHESP),“North Atlantic

Right Whales concentrate in Cape Cod Bay and the Great South Channel east of Nantucket

Island in small numbers from December to March, and in larger numbers in April and May.

These areas are important feeding grounds for the species because of the unusually dense

concentrations of zooplankton.” NHESP notes that “North Atlantic Right Whales are

occasionally observed from the beaches of Cape Cod in the spring, where they generally feed on

zooplankton, including copepods, euphausiids, and cyprids.”66

NHESP describes the North Atlantic Right Whale population: “It is believed that the

western North Atlantic Right Whale population now includes about 450 individuals.”67

According to an April 2nd, 2023, story by Emma Bowman of National Public Radio,

approximately 70 Right Whales were observed last spring in Cape Cod Bay, constituting about

67 Ibid, 2.

66 Natural Heritage and Endangered Species Program, Mass. Division of Fisheries & Wildlife, “The North Atlantic
Right Whale, Eubalaena glacialis,” https://www.mass.gov/doc/north-atlantic-right-whale/download, 1.

65 See https://www.fisheries noaa.gov/species/humpback-whale#overview
64 50 CFR § 17.11. https://www.law.cornell.edu/cfr/text/50/17.11.
63 321 CMR 10.90
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one fifth of the total population of the species.68 The National Marine Fisheries Service (NOAA

Fisheries) designates Cape Cod Bay and adjacent waters as Critical Habitat for Right Whales, as

shown in the map below, and as described in a December, 2015 source document. Cape Cod Bay

is particularly important as a feeding ground in the late winter and early spring, according to this

document: “In New England, peak abundance of feeding right whales occurs in Cape Cod Bay,

usually beginning in late winter: “In New England, peak abundance of feeding right whales

occurs in Cape Cod Bay, usually beginning in late winter. In early spring (May), peak right

whale abundance occurs in Wilkinson Basin to the Great South Channel (Kenney et al. 1995). In

late June and July, right whale distribution gradually shifts to the Northern Edge of Georges

Bank. In summer and fall, much of the population is found in the Bay of Fundy and around

Roseway Basin (Winn et al. 1986, Kenney et al. 1995, Kenney et al. 2001).”69

The document further describes the importance of Cape Cod Bay as habitat for the North

Atlantic Right Whale: “Within the geographical area occupied by the species, the specific area

on which are found the combination of physical and biological features of foraging habitat that

are essential to the conservation of North Atlantic right whales encompasses a large area

within the Gulf of Maine-Georges Bank region, including the large embayments of Cape

Cod Bay and Massachusetts Bay and deep underwater basins. This area incorporates

state waters from Maine through Massachusetts, as well as federal waters.”70

70 Ibid., 73.

69 NOAA Fisheries, North Atlantic Right Whale (Eubalaena glacialis)
Source Document for the Critical Habitat Designation: A review of information pertaining to the definition of
“critical habitat”, December 2015.
https://media.fisheries noaa.gov/dam-migration/16narwchbiologicalsourcedocument122115-508.pdf, 13.

68 Emma Bowman, “Up to 70 North Atlantic right whales were spotted in Cape Cod Bay,” NPR, April 2, 2023,
https://www npr.org/2023/04/02/1167631441/north-atlantic-right-whale-cape-cod-tangled.
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and flagrantly unfair that these efforts should be required of these parties, while Holtec seeks to

openly violate the laws with what it presumes to be impunity.

But the laws do apply to Holtec, and they must comply with them, just as every other

inhabitant of the Commonwealth and the United States must. Holtec is not entitled to ignore the

laws simply because it is a multi-billion dollar corporation.

The Humpback Whale (Megaptera novaeangliae) is listed as Endangered at 321 CMR

10.90, and is found in the waters of Cape Cod Bay, though not in the same numbers and

magnitude as the North Atlantic Right Whale. Nevertheless, as shown in a July, 2022, story in

The Boston Globe, humpback whales do in fact venture into the waters of Cape Cod Bay for the

purposes of feeding:

“According to Chisholm and the Whale and Dolphin Conservation, a Plymouth-based

nonprofit, humpback whales have been coming close to shore off Manomet Point to feed

on an abundance of bait fish.

“Although not commonly seen this close to shore, humpback whales will follow their

food to shallower waters,” the conservation group said.73

According to Massachusetts NHESP, “Humpbacks can be found feeding in the

Massachusetts area from spring through fall. Common feeding grounds for these whales include

Jeffery's Ledge, Stellwag[e]n Bank, and waters off the coasts of Maine, New Hampshire, Cape

73 Shannon Lawson, “They take up every parking space’: Whale watchers have been flocking to this spot in
Plymouth; Humpbacks have been putting on a show off Manomet Point. But officials and business owners are
asking people to be respectful of the area,” The Boston Globe, July 22, 2022.
https://www.bostonglobe.com/2022/07/22/metro/they-take-up-every-parking-space-whale-watchers-have-been-flock
ing-this-spot-plymouth/
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Ann, and Cape Cod in the months of April through October. Northern whales bring their calves

here to feed.”74

The Piping Plover is listed as Threatened at 321 CMR 10.90. Critical habitat for Piping

Plovers occurs throughout coastal Massachusetts, including the many sandy beaches surrounding

Cape Cod Bay. NHESP describes Piping Plover (Charadrius melodus) habitat thus: “Piping

Plovers in Massachusetts nest on sandy coastal beaches and dunes, which are relatively flat and

free of vegetation. Piping Plovers often build their nests in a narrow area of land between the

high tide line and the foot of the coastal dunes; they also nest in Least Tern colonies. Nesting

may also occur on vegetated dunes and in eroded areas behind dunes.”75 According to NHESP,

“Massachusetts has the largest breeding population of Piping Plovers along the Atlantic

Coast.”76

In the Massachusetts Piping Plover Habitat Conservation Plan, priority habitat for piping

plovers is shown by Figures 2-3, 2-5, and 2-6 – on the western, eastern, and southern shores of

Cape Cod Bay, respectively:

76 Ibid., 2.

75 NHESP Fact Sheet, Piping Plover, Charadrius melodus.
https://wwwmass.gov/files/documents/2016/08/rp/charadrius-melodus.pdf, 1.

74 NHESP Fact Sheet, Humpback Whale,Megaptera novaeangliae,
https://wwwmass.gov/doc/humpback-whale/download, 1.









46

the citizens of the Commonwealth have struggled to balance established use rights with the

strictures of both the US and Massachusetts Endangered Species Acts and attendant regulations.

Great and significant efforts have thus been made by a number of local actors to preserve this

species. This burden has been significant, and has been the source of considerable rancor in our

Towns.80 Holtec is not exempt from the same standards with respect to Piping Plovers which

apply to the several Towns and everyday beach-goers on the shores of Cape Cod Bay.

As with Atlantic Right Whales above, and as with the Crimes Against Public Health Act

below, we approach here an issue of fundamental fairness and equality of treatment under the

law. Holtec is not entitled to ignore the law simply because it is economically powerful, and

simply because it believes laws ought not and therefore do not apply to it. They do apply to

Holtec, and Holtec must respect the US and Massachusetts Endangered Species Acts in precisely

the same ways the several Towns and environmental/conservation non-profit organizations, and

the people of the Commonwealth must with respect to Piping Plover habitat.

The Roseate Tern is listed as Endangered at 321 CMR 10.90. NHESP notes that “In a

sense, the Roseate Tern is emblematic of the Commonwealth, because for the past century, about

half the northeastern population has nested in Buzzards Bay and outer Cape Cod.” However,

recent population trends are cause for concern: The Roseate is now considered an Endangered

Species. The population, which increased from the 1980s through 2000, is now in decline.

Several projects are in progress to restore the Roseate to historical breeding locations in

Massachusetts.”81

81 NHESP Fact Sheet, “Roseated Tern Sterna dougallii,”
https://wwwmass.gov/files/documents/2016/08/wh/roseate-tern.pdf, 1.

80 See, e.g., Matthew Nadler, “Beachside Back and Forth,” The Duxbury Clipper, August 16, 2023.
https://www.duxburyclipper.com/articles/beachside-back-and-forth/
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“Response action” is defined as “assess, assessment, contain, containment, remove and

removal.”86

Section 4 of Chapter 21E seems relevant to the present situation with Holtec’s industrial

wastewater and MassDEP’s authority to prevent the release of hazardous material:

“The department, whenever it has reason to believe that oil or hazardous material has

been released or that there is a threat of release of oil or hazardous material, is authorized to take

or arrange for such response actions as it reasonably deems necessary.”87

In addition, MassDEP is authorized at Section 6 of the Act to prevent the release of

hazardous material:

“The department may specify reasonable requirements, applicable to sites and vessels

where releases of hazardous material or oil might occur and to activities which might cause,

contribute to, or exacerbate a release of hazardous material or oil, to prevent and control, and to

counter the effects of, such releases.”88

The Crimes Against Public Health Act, M.G.L. c. 270 Sec. 16, is also relevant here. This

section states that “Whoever places, throws, deposits or discharges or whoever causes to be

placed, thrown, deposited or discharged, trash, bottles or cans, refuse, rubbish, garbage, debris,

scrap, waste or other material of any kind on a public highway or within 20 yards of a public

highway, or on any other public land, or in or upon coastal or inland waters, as defined in section

1 of chapter 131, or within 20 yards of such waters, or on property of another, or on lands

dedicated for open space purposes, including lands subject to conservation restrictions and

agricultural preservation restrictions as defined in chapter 184, shall be punished by a fine of not

88 M.G.L. c. 21E Sec. 6
87 M.G.L. c. 21E Sec. 4.
86 Ibid.
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more than $5,500 for the first offense and a fine not to exceed $15,000 for each subsequent

offense….”89

Particularly relevant here is an issue of fundamental fairness: the other economic actors

who operate in and around Cape Cod Bay are all under obligations to follow the sections

strictures against the discharge of waste into waters of the Commonwealth. Holtec is no

different. Simply because a company has significant financial resources does not mean that it is

entitled to any kind of special treatment; rather, it must obey the same laws as everyone else in

the Commonwealth.

VII. Massachusetts Regulatory Law

Under MassDEP’s regulations, the Department must deny Holtec’s application to modify

its permit, because the application fails to meet the requirements laid out by those

regulations.MassDEP’s own regulations with respect to antidegradation standards likewise

prohibit the proposed discharge. Discharge into Outstanding Resource Waters, such as the waters

off the Cape Cod National Seashore, is simply prohibited (314 CMR 4.04(3)(b)(1)). Moreover,

discharge into High Quality Waters, which I understand the Department presumes the majority of

Cape Cod Bay to be, is allowed only if “the discharge is necessary to accommodate important

economic or social development in the area in which the waters are located.” (314 CMR

4.05(a)(1)).

But the opposite is the case: the only thing the proposed discharge will “accomodate” is

Holtec’s bottom line; in fact, the discharge precisely threatens “important economic and social

development” in our area. Cape Cod Bay is home to a Blue Economy – including fishing, marine

transport, recreation, marine science, and marine infrastructure – that is worth at least $1.78

89 M.G.L. c.270 Sec. 16.
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billion, and probably considerably more (see below). These would not be “accommodated” by

discharge – indeed, the opposite is the case.

VIII. Scientific Evidence

The weight of scientific evidence likewise stands counter to Holtec’s proposed permit

modification.

The National Academies of Science Biological Effects of Ionizing Radiation VII Report

notes that even low levels of radiation can produce effects at the level of the basic genetic code

of biological cells:

“At low doses, damage is caused by the passage of single particles that can produce

multiple, locally damaged sites leading to DNA double-strand breaks (DSBs).”90

A paper by Clapp and Cobb, in its abstract, describes its findings with respect to

leukemia, other cancers, and birth defects in the Plymouth area. “We investigated the patterns of

leukemia, other cancers, and adverse birth outcomes in the communities surrounding the Pilgrim

Nuclear Power Plant in Plymouth, Massachusetts. Data were taken from state vital records and

cancer registry files. Information about coastal meteorologic conditions was used to estimate the

population exposed to radioactive emissions in the mid-1970s. The temporal relationships of

infant mortality, leukemia, thyroid cancer, and other diseases suggest that residents of local

communities around and to the north of the power plant are at increased risk of health effects

resulting from exposure to ionizing radiation. Leukemia (excluding chronic lymphocytic

90 National Academies of Sciences, Engineering, and Medicine. 2006. Health Risks from Exposure to Low Levels of
Ionizing Radiation: BEIR VII Phase 2. Washington, DC: The National Academies Press.
https://doi.org/10.17226/11340, 313.
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leukemia), in particular, was approximately 75% more frequent in 1982-1984 in the Plymouth

area compared to the rest of the State.”91

It is worthwhile to examine the likely flow patterns of the wastewater in question. Dr.

Irina Rypina, a physical oceanographer, is the lead author on a paper that was published last year

in the Journal of Environmental Radioactivity. The authors describe the study thusly:

“Near-surface drifter observations were used to study the spreading pathways in and

around the Cape Cod Bay from a source region located just offshore of the Pilgrim Nuclear

Power Station. The study was motivated by the recent closing of the power plant and a possible

release of accumulated wastewater. The investigation applies several different techniques to the

drifter data set to estimate and quantify various aspects of the circulation and spreading…. . Our

analysis suggests weaker spreading of the wastewater plume inside the Bay than outside, and

sensitivity of the advection pathways to the location of the release. Statistical techniques

predicted that part of the plume would likely be advected cyclonically around the inner coastline

of the Bay towards the more quiescent eastern regions, while another part of the plume would

likely pass close to the tip of Cape Cod and the beaches of the Outer Cape.”92

According to Dr. Rypina, “The southward flowing component makes its way into the

southeastern bay in approximately 7–10 days; the offshore flowing portion reaches Race Point

in 3–6 days, hugs the tip of Cape Cod and merges with the coastal current along the Outer Cape;

and the northward-flowing component proceeds north for about 1 day before turning to the

92 Irina Rypina, et al.Spreading pathways of Pilgrim Nuclear Power Station wastewater in and
around Cape Cod Bay: Estimates from ocean drifter observations. Journal of Environmental Radioactivity 255
(2022) 10703, 1.
https://www.sciencedirect.com/journal/journal-of-environmental-radioactivity/vol/255/suppl/C

91 Clapp, R W, & Cobb, S. Leukemia and other health outcomes in the vicinity of the Pilgrim Nuclear Power Station,
Plymouth, MA. United States. Archives of Environmental Health. Delivered at a conference held in Upton, NY, Sept.
13-15, 1989.





55

Percentage (P in %) of the initial wastewater concentration per bin after 0.5, 1, 3, 5, 10, and 15 days since release.

Black rectangle around PNPS (black diamond) shows the release domain.”94)

Cape Cod Bay already faces a number of environmental and ecological threats. Adding

radioactively and chemically contaminated wastewater to it will emphatically not be to its

betterment, but to its detriment.

The Bay has been plagued by incidents of hypoxia in recent years. According to the

Division of Marine Fisheries, “During late summer 2019 and 2020, bottom waters in southern

Cape Cod Bay (CCB) became depleted of dissolved oxygen (DO). Bottom DO levels became

severely hypoxic (<2mg/L) in water depths from 10 to 25 m (~30–80 ft) from west of the Cape

Cod Canal east to Barnstable Harbor. In mid-September 2019, there were numerous reports of

dead lobsters and scallops from the local fishing community indicating that DO levels had

dropped to lethal levels in this region. In response to this unprecedented event, DMF began

working with other scientists and the local lobster fleet to begin to understand what was driving

hypoxia in southern CCB.”95

Notably, this is the same region of the bay in which Dr. Rypina’s research indicates there

will likely be significant lingering of the contaminated industrial wastewater in question.

Eel grass die-off is a significant concern in regional waters, including in Duxbury,

Kingston, and Plymouth Bays, arms of Cape Cod Bay and included in a protected ocean

sanctuary per the Ocean Sanctuaries Act. According to a May, 2016, paper by Kathryn Ford and

Jillian Carr on behalf of the Massachusetts Division of Marine Fisheries, looking at data

95 https://www.mass.gov/news/monitoring-and-understanding-low-dissolved-oxygen-in-cape-cod-bay.
94 Rypina et al., Figure 3, p. 6.
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a restoration ecologist at the Association to Preserve Cape Cod (APCC), demonstrates that

human-associated activities, particularly eutrophication, or nutrient-loading, primarily from

runoff, and climate change, have played a significant role in fundamentally changing the ecology

of Waquoit Bay, on the southern shore of Cape Cod and forming part of the boundary between

the Towns of Falmouth and Mashpee. Though Waquoit Bay is not an arm of Cape Cod Bay, the

physical processes observed by Long and Mora apply to all shallow coastal estuaries and

embayments, including those in Cape Cod Bay, such as Wellfleet Harbor, Barnstable Harbor,

Ellisville Harbor, and Duxbury-Kingston-Plymouth Bays.99

IX. Economic Threats Posed by Discharge: The Blue Economy, Recreation and Tourism, and

Real Estate

The economic consequences of discharge could prove extremely grave. As the present

experience of Japanese fishermen demonstrates, perception of radioactive contamination alone –

irrespective of the many serious biological and health concerns associated with the proposed

discharge – is enough to seriously damage and render unmarketable a once-thriving fishing

industry. This summer, in response to the decision by the Government of Japan and TEPCO to

discharge radioactive wastewater into the North Pacific Ocean, China,banned seafood from

Japan, according to an August 24th story in The Los Angeles Times:

“People inside and outside the country protested the wastewater release, with Japanese fishing groups

fearing it will further damage the reputation of their seafood and groups in China and South Korea raising concerns,

making it a political and diplomatic issue.

99 Long, M.H., Mora, J.W. Deoxygenation, Acidification and Warming in Waquoit Bay, USA, and a Shift to Pelagic
Dominance. Estuaries and Coasts (2023). https://doi.org/10.1007/s12237-022-01166-7,
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In response to the wastewater release, Chinese customs authorities banned seafood from Japan, customs authorities

announced Thursday. The ban started immediately and will affect all imports of ‘aquatic products’ including

seafood, according to the notice. Chinese authorities said they would ‘dynamically adjust relevant regulatory

measures as appropriate to prevent the risks of nuclear-contaminated water discharge to the health and food safety of

our country.’”100

This serves as a cautionary note for the Cape Cod Bay region and for the Commonwealth

and the United States as a whole.

The larger Blue Economy in Massachusetts as a whole, and the greater Cape Cod Bay

regions, including the South Shore (Plymouth County), Cape Cod (Barnstable County), and the

Islands (Nantucket and Dukes County) is of great significance.

According to the 2016 Cape Cod Blue Economy Project Implementation Plan, the Blue

Economy can be defined as the larger economic complex made up by the following eight sectors:

Tourism andRecreation; Ship Boat-Building; Renewable Living Resources; Marine

Transportation; Marine Construction and Facilities; Physical Resource Extraction; Marine

Technology; and Research, Education, Advocacy & SupportServices. Taken together, the Blue

Economy on Cape Cod (Barnstable County), southern Plymouth County (Plymouth and

Wareham), and the Islands (Dukes and Nantucket Counties) totaled $1.4 billion in 2016.101 Given

inflation, that is equivalent to approximately $1.78 billion in 2023 dollars, according to the

Bureau of Labor Statistics’ inflation calculator.102

102 https://www.bls.gov/data/inflation_calculator htm

101 Leslie-Ann McGee et al., Cape Cod Blue Economy Project A Call to Action,
https://www.bluecapecod.org/wp-content/uploads/2019/07/Cape-Cod-Blue-Economy-Project-Implementation-Plan-
012219.pdf, 11.

100 Mari Yamiguchi, The Associated Press, “China bans seafood from Japan after Fukushima nuclear plant begins
releasing wastewater,” The Los Angeles Times, August 24, 2023;
https://www.latimes.com/world-nation/story/2023-08-24/china-bans-japan-seafood-fukushima-nuclear-plant-wastew
ater.



60

A critical source in the characterization of the local economic impacts of any potential

discharge comes from a May 31, 2023, letter from my friends and colleagues Mary and James

Lampert, writing as individuals to MassDEP, requesting a classification change for Cape Cod

Bay in terms of antidegradation standards. In the course of that letter, Mr. and Mrs. Lampert,

who are members of the Town of Duxbury Nuclear Advisory Committee (Mrs. Lampert is chair),

sit on the Massachusetts Nuclear Decommissioning Citizens Advisory Panel (NDCAP), and are

like myself members of the grassroots Save Our Bay MA coalition, describe sectors of the

economy that are threatened by Holtec’s proposed discharge.103

Dozens of shellfish farms, including the globally recognized Island Creek Oysters, are

located and grow and harvest seafood in Duxbury, Kingston, and Plymouth Bays, providing

hundreds of both permanent and seasonal jobs and providing an important boost to the local

economy. Across Cape Cod Bay, Wellfleet Harbor likewise hosts a thriving shellfishing and

aquacultural economy.

According to a 2017 report from the UMass Dartmouth Public Policy center entitled

Navigating the Global Economy: A Comprehensive Analysis of the Massachusetts Maritime

Economy, “aquaculture in Massachusetts is dominated by shellfish, with more than 85 percent of

the state’s aquaculture operations farming oysters and clams. In 2015, the Massachusetts

Division of Marine Fisheries issued shellfish propagation permits to 331 private aquaculture

growers cultivating over 1,100 acres in 30 municipalities throughout the Commonwealth. These

operations landed over 37 million American oysters with a value of $21.5 million, while more

103 Mary and James Lampert to MassDEP, DESIGNATE CAPE COD BAY, AND ASSOCIATED EMBAYMENT’S,
ORWSAND REQUIRE TIER 2 ½ REVIEW - RATIONALE, May 31, 2023.
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than 6.5 quahog pieces were landed for a total value of 1.4 million. The number of oysters landed

increased by over 25 million from 2004 to 2014.”104

Recreation and Tourism constitute a vital sector of the economy of the Cape Cod Bay

region. In October, 2000 — over 2 decades ago — the Cape Cod Commission estimated the

region saw 5.23 million tourists annually; with population growth, that number has surely

increased.105 In 2020, according to the National Park Service, there were over 4 million visitors

to just the Cape Cod National Seashore106 – which touches Cape Cod Bay in Provincetown and

Wellfleet, and includes its eastern bounds, Race Point.

According to Mr. and Mrs. Lampert’s May 31st letter to the Department, the value of

direct domestic tourism spending in Barnstable County was approximately $1.37 billion.107

Evidence of the effect of the present public controversy on the local real estate sector, to

say nothing of the effects of the actual discharge itself were it to occur, were provided by

Plymouth Realtor and Save Our Bay MA Member Christine Silva to the July 25th, 2022,

meeting of NDCAP:

“Currently we are now experiencing the impact of the proposed plan within our markets. Clients are losing

interest in our area due to the concerns about pollution, negative health impacts, and long term value loss. The

numbers correlate with our observations with fewer sales, lower prices, as compared to our statewide averages. The

average Single Family home sale from Jan-April 2022, home to the Pilgrim Nuclear Power Plant was 12% lower

107 Mary and James Lampert to MassDEP, May 31, 2023, 7.

106https://www nps.gov/caco/learn/news/cape-cod-national-seashore-among-top-20-national-park-areas-for-visitation
-in-2021.htm

105Cape Cod Commission, “Help! Wanted Cape Cod’s Seasonal Workforce, Oct. 2000.
https://archives.lib.state ma.us/bitstream/handle/2452/202400/ocn182755979.pdf?sequence=1&isAllowed=y.

104 David Borges et al. for the Public Policy Center at UMass Dartmouth, Navigating the Global Economy: A
Comprehensive Analysis of the Massachusetts Maritime Economy, 2017,
https://wwwmass.gov/files/documents/2018/01/24/Maritime_Economy.pdf, 23.
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than statewide averages. Meanwhile the number of homes sold dropped across the South Shore, a decrease of 50%

more than statewide averages. This data comes from the Massachusetts Association of Realtors.

Just last week I overheard a woman telling her daughter not to order oysters in a local restaurant,

exclaiming that the plant is probably dumping now.

There are alternatives to dumping even if those alternatives are expensive. Considerable financial

resources have already [been] provided to Holtec by the taxpayers.”108

Taken as a whole, it is safe the economic value of the maritime economy, recreation and

tourism, and real estate in the Cape Cod Bay region reaches into the billions of dollars. It is

gravely threatened by the proposed discharge of industrial wastewater into Cape Cod Bay, as the

deeply concerning example of the recent wastewater release from Fukushima in Japan, and the

subsequent Chinese banning of Japanese seafood, demonstrates. Perception and reputation are

real economic factors, and Holtec must not be allowed to threaten a multi-billion dollar regional

economy in order to save a miniscule portion of its already massive profit margins.

X. Environmental Justice and Environmental Justice Populations

The Department must take cognizance of those neighborhoods and populations in the

Commonwealth which it designates as Environmental Justice Populations. According to

MassDEP, “In Massachusetts, an environmental justice population is a neighborhood where one

or more of the following criteria are true:

1. the annual median household income is 65 percent or less of the statewide annual median

household income

108 Christine Silva to NDCAP, July 25, 2022, as quoted in Lampert and Lampert to MassDEP, above, 8-9.
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2. minorities make up 40 percent or more of the population

3. 25 percent or more of households identify as speaking English less than "very well"

4. minorities make up 25 percent or more of the population and the annual median

household income of the municipality in which the neighborhood is located does not

exceed 150 percent of the statewide annual median household income.

The Executive Office of Energy and Environmental Affairs (EEA) uses data from the

2019 American Community Survey to identify environmental justice population areas in

Massachusetts.”109

In our region, the following Towns on or near Cape Cod Bay are home to environmental

justice populations: Marshfield, Halifax, Plymouth, Carver, Wareham, Bourne, Sandwich,

Mashpee, Falmouth, Barnstable, Yarmouth, Dennis, Brewster, Orleans, Eastham, Truro, and

Provincetown.

Surely any genuine and universally applied concern for the requirements of

environmental justice would include these populations here in Plymouth and Barnstable

Counties, and not just those in (some, but not other) far away places.

The Department and the Executive Office of Energy and Environmental Affairs, for their

part, must likewise take cognizance of these populations, and guard their rights in this matter.

109 https://www.mass.gov/info-details/environmental-justice-populations-in-massachusetts.
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There is, as with public waters, a clause of Magna Carta, Clause 47, which provides

ancient precedent for the Commonwealth’s just powers to preserve common lands and adjacent

waters. Clause 47 of the 1215 Magna Carta, concerning the placing of afforested (meaning

royally-enclosed land rather than woodland ecosystems per se; “disafforested” below means,

somewhat counter-intuitively, placing the enclosed land back into common possession) land back

into the common sphere of the realm, directly concerns the common natural resources of

England:

“All forests that have been created in our reign shall at once be disafforested. River-banks

that have been enclosed in our reign shall be treated similarly."111

. The Charter of the Forests made actual, with respect to the commons of the realm, what

Magna Carta had guaranteed more broadly. It was the fulfillment of the promises contained in

Magna Carta. 112

112 The Charter of the Forests made actual, with respect to the commons of the realm, what Magna Carta had
guaranteed more broadly. It was the fulfillment of the promises contained in Magna Carta.

A look at some of the specific measures of the Charter of the Forests is illuminating.

Chapter I of the Charter of the Forests relates to the disafforestation mentioned in Magna Carta:

“We will, that all Forests, which King Henry our Grandfather afforested, shall be view'd by good and
lawfull men; and if he hath afforested any other Wood, more than his own Demesne, by which the Owner of the
Wood hath dammage, it shall be forthwith disafforested; and if he hath afforested his own Wood, then it shall remain
Forest: saving the Common of Herbage, and of other things in the same Forest, to them who before were
accustomed to have the same.” (UMich Version 1680)

Chapter XVII contains a critically significant passage: “These liberties concerning the forests we have granted to
everybody, saving to archbishops, bishops, abbots, priors, earls, barons, knights, and other persons, ecclesiastical
and secular, Templars and Hospitallers, the liberties and free customs, in forests and outside, in warrens [a type of
hunting ground - Ed.] and other things, which they had previously,” it states.

Note that the Charter does not trample on the legitimate rights of private property – indeed, certain liberties are
preserved to their existing owners.

“All these aforesaid customs and liberties which we have granted to be observed in our kingdom as far as it
pertains to us towards our men, all of our kingdom, clerks as well as laymen, shall observe as far as it pertains to

111 Magna Carta, Clause 47, via the British Library:
https://www.bl.uk/magna-carta/articles/magna-carta-english-translation, taking as its source G.R.C. Davis,Magna
Carta (London: British Museum, 1963), pp. 23–33.
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The commons tradition from the colonial and early republican era in Massachusetts have

been dealt with above, when the Towns took an overwhelming preeminence of position in the

regulation of the commons. In the 19th and 20th centuries, in the period subsequent to the

industrial revolution, the Commonwealth played an increasingly important role in the

preservation of lands and waters.113 In the years after the Second World War, especially with the

creation of the Cape Cod National Seashore in 1961, the Federal Government came to play an

increasingly important role in the regulation of the commons of the region.114

A listing of both public lands and waters – municipal, state, and federal – as well as a

number of quasi-public open spaces held by non-profits, either adjacent to the Bay and its arms

and tributaries, or directly abutting it, is illustrative. The following are owned either by

individual Towns, or by conservation non-profits and devoted to their preservation and public

enjoyment; this list is a sampling, and non-exhaustive; the owners are in parentheses: in

Marshfield, Wharf Creek-Estes Woods (Town of Marshfield) and adjacent Daniel Webster

Wildlife Sanctuary (Massachusetts Audubon Society), on Green Harbor River, which empties

into the Bay; in Duxbury, Common Island (Town of Duxbury) on Duxbury Bay, and Duxbury

Beach (Duxbury Beach Reservation), dividing Duxbury Bay from Cape Cod Bay; in Kingston,

Grays Beach Park (Town of Kingston), on Kingston Bay; in Plymouth, Holmes Field (The

Trustees of Reservations), and adjacent Nelson Memorial Park (Town of Plymouth), above the

114 See, e.g., Master Plan, Cape Cod National Seashore (1974),
http://npshistory.com/publications/caco/mp-1974.pdf.

113See McCullough, Landscapes of Community, 166, for the prominent role of state foresters in New England
communal forestry..

them towards their men.”

In a medieval age, marked by a vast distinction between clergy and laity, the fact that these laws apply to “all of
our kingdom, clerks as well as laymen,” was of great import, and real significance (the struggle between Church
Law and the law of the civil state and authorities was a lengthy one in European history).

The language of the Charter of the Forests thus not only preserves a commons tradition, it does so in a fashion
that encompassed the entirety of the English kingdom.
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mouth of Plymouth Harbor; in Bourne, The Strand (Town of Bourne), on Cape Cod Bay; in

Sandwich, Town Neck Beach (Town of Sandwich), on Cape Cod Bay; in Barnstable, Great

Marshes Conservation Area (Town of Barnstable), on Barnstable Harbor; in Yarmouth, Lonetree

Creek Conservation Area (Town of Yarmouth), at the mouth of Barnstable Harbor; in Dennis,

The George H. Chapin Memorial Beach (Town of Dennis), on Cape Cod Bay; Saint’s Landing

(Town of Brewster), in Brewster, on Cape Cod Bay; Skaket Beach (Town of Orleans), on Cape

Cod Bay in Orleans; Hatch Beach (Town of Eastham), on Cape Cod Bay, in Eastham; in

Wellfleet, Mayo Beach, on We (Town of Wellfleet); Fisher Beach (Town of Truro), separating

Pamet Harbor from Cape Cod Bay, and across the harbor, Little Island Meadow (Truro

Conservation Trust); and in Provincetown, MacMillan Wharf (Town of Provincetown), on

Provincetown Harbor.115

These public lands constitute an essential resource of the Commonwealth, in ecological,

economic, recreational, aesthetic, and spiritual terms, and the Department should protect them by

denying Holtec’s permit application.

XII. Arguments from Self-Determination: The Democratic Will of the Several Towns.

The proposed discharge by Holtec of the industrial wastewater in question has galvanized

a remarkable mass movement across the Cape Cod Bay region, garnering overwhelming support

at the level of Town Meetings, ballot questions, and the continually expressed and eloquent

support of the local State and Federal legislative delegations. This coalition has been extremely

broad, uniting people of widely disparate views and diverse backgrounds; indeed, there are few

matters besides the manifest illegality, injustice, and imprudence of Holtec’s proposed dumping,

and this coalition has achieved remarkable majorities locally. Taken together, these provide one

115 Via MassMapper, https://maps.massgis.digital.mass.gov/MassMapper/MassMapper html.
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of the most compelling arguments to deny Holtec’s application to modify its permit: that

dumping stands contrary to the manifest democratic will of the several Towns surrounding Cape

Cod Bay.

Every Town on Cape Cod, as well as on Martha’s Vineyard, and in Plymouth County,

Duxbury and Scituate, has either passed an article at Town Meeting, or approved ballot questions

expressing opposition to and disapproval of dumping.

The Plymouth Select Board has been unanimous and outspoken in its opposition to

Holtec’s proposed discharge. It has been joined in this by the Select Boards of her sister towns,

including Duxbury, Scituate, and Wareham.

The democratic will of the people of the several Towns surrounding Cape Cod Bay is

clear, it is opposed to dumping, and the Department must take cognizance of this democratic

right to self-determination when rendering its decision.

XIII. Refuting Holtec and Supporter’s Arguments

Before closing, it is necessary to refute some of the counter-arguments that have been

made by Holtec and their allies and supporters in favor of their application to modify their

permit. These arguments are of varying degrees of seriousness. Some are simply logical non

sequiturs: whether or not nuclear power is good or bad, whether or not a particular individual has

a positive or a negative view of wind energy are irrelevant to the question before the Department:

which is, should Holtec’s application to modify its permit be granted or denied, based upon

relevant legal and factual criteria; this paper has argued that the weight of evidence clearly

impels the conclusion that it must be denied.
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Nevertheless, it is important to rebut several arguments that were made at the August

24th public hearing held at Plymouth Town Hall.

The first of these is that the discharge is not in fact new. But the discharge is in fact new,

and we know it is new because Holtec tells us it is new in its application, repeatedly: (“This

application for modification of NPDES Permit No. MA0003557 to authorize discharge of a new

source of industrial wastewater”, at Section E; “The industrial wastewater proposed for discharge

is a New Source,” at Section F).

One former Holtec employee, who sits on NDCAP, has made the specious and

pettifogging assertion that the industrial wastewater which Holtec seeks to discharge is not

actually “waste.” However, this is contradicted by Holtec’s own application, which refers on

multiple occasions to the water in question as “industrial wastewater” (“This application for

modification of NPDES Permit No. MA0003557 to authorize discharge of a new source of

industrial wastewater”, at Section E; “The industrial wastewater proposed for discharge is a New

Source,” at Section F.)

In addition, the industrial wastewater in question is “waste” under the plain meaning of

the Ocean Sanctuaries act under the definition given at 301 CMR 27.02: “Wastes means any

unwanted, discarded, or environmentally harmful solid, liquid, or gaseous materials resulting

from commercial, municipal, domestic, or industrial Activities, including, but not limited to

garbage, snow, thermal discharges, saline discharges, and sewage. Waste does not include

approved and licensed dredge spoils, approved and licensed stormwater discharges, or snow

disposal consistent with Department guidance.”116 The water is quite clearly “unwanted,” since

Holtec wishes to dump it into the bay; it is “environmentally harmful,” containing both

radionuclides and chemical pollutants, including heavy metals; it is “liquid”; and it is quite

116 301 CMR 27.02.
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clearly “resulting from industrial Activities.” It is therefore a “waste” under the Act; simply

because the petitioner and its allies and former employees may not like this definition does not

make it any less binding as a legal definition. We do not get to pick and choose which laws we

would like to follow, and which we would not; rather, we are required to follow them all or face

sanction, either civil, criminal, or both.

Nor is the proposed discharge covered under any of the exemptions listed in Section 16

of the Ocean Sanctuaries Act. The plant no longer produces electricity. This is relevant because

Section 16 states, in part, that the Act does not apply to “the planning, construction,

reconstruction, operation and maintenance of industrial liquid coolant discharge and intake

systems and all other activities, uses and facilities associated with the generation, transmission,

and distribution of electrical power, provided that all certificates, licenses, permits and approvals

required by law are obtained therefor, and provided, further, that such activities, uses and

facilities shall not be undertaken or located except in compliance with any applicable general or

special statutes, rules, regulations or orders lawfully promulgated; the operation and maintenance

of existing municipal, commercial or industrial facilities and discharges where such discharges or

facilities have been approved and licensed by appropriate federal and state agencies….”117

Pilgrim did not begin commercial operation until December 1, 1972.118

The original Ocean Sanctuaries Act was enacted in 1970.119 The Cape Cod Bay Ocean

Sanctuary was established through an Act of the Legislature on September 9th, 1971.120

Pilgrim was not an operating power plant on Sept. 9th, 1971, and therefore was not an

120 https://archives.lib.state.ma.us/bitstream/handle/2452/20189/1971acts0742.pdf?sequence=3&isAllowed=y.

119 See Massachusetts Ocean Sanctuaries | Mass.gov, and for the actual Act,
https://archives.lib.state ma.us/bitstream/handle/2452/19109/1970acts0542.pdf?sequence=3&isAllowed=y.

118 https://www.eia.gov/nuclear/state/archive/2010/massachusetts/.
117 M.G.L. c. 132A Sec. 16.
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“existing” industrial use under the meaning of Section 16 of the Act. Nor is the plant presently

engaged in the “ the generation, transmission, and distribution of electrical power.”

This counter-argument therefore fails on these grounds. It fails additionally to meet the

requirements laid out in Section 16, namely, compliance with relevant laws, such as the

Massachusetts Ocean Sanctuaries Act, the Massachusetts Endangered Species Act, the

Massachusetts Oil and Hazardous Materials Act, and the Crimes Against Public Health Act.and

as shown above, the application fails to meet the standards laid out under Massachusetts

regulatory law, particularly antidegradation standards laid out at 314 CMR 4.

On the whole, the arguments made by Holtec and its allies fail to meet muster, and must

be rejected.

To rebut a frequent assertion of Holtec and its erstwhile allies: the industrial wastewater

in question is not “ours” – it is Holtec’s – Holtec bought it, and Holtec owns it. Conversely, the

logic of this tendentious and frankly post facto argument is such that it holds to have validity in

perpetuity a decision made five decades ago, upon partial information, and the terms of which

one party is seeking to change (the agreement was to host a nuclear power plant – not to consent

to violation of environmental and human health laws and regulation), and further that this

decision is thereby fixed immutably and forever, binding future generations, to be inherited by

their heirs and assigns forever, like some radiological Mark of Cain.

This is not supportable. If the unwisdom of prior generations must override any

democratic will expressed by a present generation, then we should be in a situation where we

have a House of Lords and not a Senate, a King and not a President. That is not the situation,
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obviously, because that entire logic is contrary to not only the American historical experience,

but even to attempts to ameliorate and improve social and economic conditions more generally.

XIV. Conclusion

The Department was correct in its July 24th tentative determination. Holtec’s proposed

discharge is illegal in a number of ways, being contrary to precedent extending back to Magna

Carta, and contrary as well to statutes, regulations, and contractual agreements alike. It stands

contrary to a vast corpus of historical precedent and tradition which it is the Department’s sacred

duty to guard and continue, including the stewardship of public lands and waters under New

England’s Commons Tradition. Strong scientific and economic evidence argues against Holtec’s

permit modification, and the company’s proposed actions possess no democratic legitimacy.

Considerations of environmental justice, including the numerous environmental justice

populations in the Towns surrounding and nearby Cape Cod Bay, also argue against the granting

of Holtec’s application to modify its permit. The arguments relied upon by Holtec and its

supporters are erroneous, and fundamentally are incapable of rebutting the factual record laid out

above. From an early date, the life of the law has recognized that common rights and liberties

supersede any particular private interest with respect to the sea and to navigable waters more

generally. Following Hale, the sea is in the Commonwealth of Massachusetts and the United

States for the nation, and the public common of piscary is held by the people of Massachusetts

and the United States, and it is indefeasible.

For all of the foregoing reasons, MassDEP must deny Holtec’s application to modify its

permit.
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Dear Ms. Coniaris, 
 
I write  in support  of the tentative determination by the Massachusetts
Department of Environmental Protection to deny Holtec Corporation's application
for a modified Surface Water Discharge Permit that would allow it to discharge
radioactive and chemically contaminated wastewater into Cape Cod Bay.  I do so
as a resident of Massachusetts
whose move to the state over 43 years ago was because my husband’s vocation
as a Marine Biologist for NOAA, Woods Hole, necessitated the move.  And as a
biologist also,  I couldn’t have been more pleased. 
 
Our young family became a part of a community that placed a high value on the
protection of our environment and a love and respect for the land and waters that
have surrounded us.   We now have grandchildren who have the same respect
because we know the responsibility we all have for our planet.  And I, as a
teacher, always tried to convey that feeling of responsibility and a love of our earth
to the many students who sat in my classroom through the years. 
 
The oil spill off the coast of California in 1969 brought national attention to what
could happen to marine ecosystems and so the United States Congress
responded with Marine Protection, Research and Sanctuaries Act which allowed
for the creation of marine sanctuaries in 1972. The Massachusetts Ocean
Sanctuaries Act established Ocean Sanctuaries which  defines prohibited and
allowed activities in Ocean Sanctuaries, and also  requires state agencies to
protect these Sanctuaries from exploitation, development, or any activity that
would significantly alter and endanger their ecology or appearance in the issuance
of Authorizations for Activities subject to jurisdiction.  In addition, we have the
Massachusetts Ocean Management Plan protects critical habitat and important
water-dependent uses.  How can any of this be denied? Our laws say, the
dumping of the radioactive waters in Cape Cod Bay is illegal!    With Pilgrim
Nuclear Power Station sited on the shore of Cape Cod Bay it is one such
industrial plant which falls under the aegis of the Ocean Sanctuaries Law.   And
 the Holtec Corporation has proposed to defy this law. Being a boiling water
reactor, water was  constantly circulated through the reactor vessel and nuclear
fuel, converting it to steam to spin the turbine. This same water was cooled and
recirculated and in the process picked up radioactive contamination.  This



radioactive contamination,  waste, threatens and significantly changes and
endangers the ecology of the ocean sanctuaries, including marine life and
resources, mammals, sea turtles, fish, shellfish and other invertebrates, mussel
reefs (and other biogenic habitats), the water quality which would include nutrients
affected by flushing and the flow as well as sediment movement and transport
dynamics.  Fish, oysters, clams, mussels filter the water for their food.  Anything
consumed, including radionuclides bioaccumulate as they move up to the food
chain and on to our dinner tables.  The currents in Cape Cod Bay circulate all the
way around the bay as proven by Woods Hole Oceanographic Institution studies. 
The Bay is the lifeblood, the livelihood of hundreds of thousands of workers.
Concerns of the fishermen and women, where seafood represents 2% of the
entire state economy, a billion dollar industry,  include the fear that even the idea
of radioactive water in the bay may have an impact on the seafood industry.  Even
the perception of toxicity in seafood would harm the economy.   I can only imagine
the vacationer coming to the Cape, hearing about how radioactive water has
accumulated in the oysters that so many now rave about.  the public perception of
contamination of our waters could destroy the aquaculture and other fishing
industries.  And we are well aware of the tourism industry to out State and to our
beautiful Cape Cod.
 
Governor Healey, Lt. Governor Kim Driscoll, Massachusetts Attorney General
Campbell, Senator Markey, Senator Warren, Representative Keating, Senator
Moran,  20 towns on the Cape and Islands, Duxbury, Scituate, The Conservation
Law Foundation, Association to Preserve Cape Cod,  the Herring Pond
Wampanoag, Plymouth Board of Health, MA Seafood Collaborative,
Massachusetts Association of Realtors, Duxbury Board of Health, Cape Cod
Commercial Fisherman’s Alliance, MA Lobstermen’s Association, Plymouth
Cruises,  Tom and myself ( retired teacher, educator), Michael, Jeanne,
Josephine, Benjamin, Jacob and Trevor, who are, most importantly, our family
 and ,  future generations, say Do Not Allow Holtec Corporation to dump
radioactive water into our lifeblood and that of our state, Cape Cod Bay.  The
proposed plan, already set in motion by money grabbing Holtec, only interested in
the dollar and how much they can take us for, is anathema to the people who’ve
raised their voices having heard the science and who've become familiar with the
laws.  We live on it’s shores and our livelihoods and future  depend on it.   Please
be steadfast.  Please deny Holtec’s application to modify their permit and don’t let
Cape Cod Bay be just the cheapest way to rid themselves  of this toxic radioactive
waste.
 
Thank you for giving us the opportunity to be heard.  Please remember all of the
many voices who are also thankful for the opportunity to speak to you.
 
Sincerely, Janet Azarovitz
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CAUTION: This email originated from a sender outside of the Commonwealth of Massachusetts mail
system.  Do not click on links or open attachments unless you recognize the sender and know the
content is safe.
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Dear Commissioner Heiple,

I strongly agree with DEP’s draft determination to

deny Holtec International’s permit application to

discharge wastewater from Pilgrim Nuclear Power

Station into Cape Cod Bay. DEP’s permit denial

correctly interprets the Ocean Sanctuaries Act, which

explicitly states that discharges such as the one

pursued by Holtec are prohibited under state law. I

urge DEP to move forward in finalizing its draft

decision based on state law requirements and issue

a permit denial to Holtec that prevents Pilgrim’s

wastewater from being released into the Cape Cod

Bay Ocean Sanctuary.

Thank you,
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