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May 25, 2014 

Kristine L. Svinicki, Commissioner, NRC (CMRSVINICKI@nrc.gov) 
George Apostolakis , Commissioner, NRC (CMRAPOSTOLAKIS@nrc.gov) 
William D. Magwood IV, Commissioner, NRC (CMRMAGWOOD@nrc.gov) 
William C. Ostendorff, Commissioner, NRC (CMROSTENDORFF@nrc.gov) 
Russ Webster, FEMA, Federal Preparedness Officer(% steve.colman@fema .dhs.gov) 
Steve Colman , FEMA (steve.colman@fema.dhs.gov) 
John Rice, FEMA (John.Rice2@fema.dhs.gov) 
Kurt Schwartz, Director, MEMA (Kurt.Schwartz@MassMail.state.ma .us) 
Christine Packard, Deputy Director, MEMA (Christine.Packard@massmail.state.ma.us) 
John Giarrusso, Nuclear Preparedness, MEMA (John .Giarrusso@massmail.state.ma.us) 

Re: Pilgrim Nuclear Power Station 's Emergency Planning provides "No Escape From The Cape" 

Ladies and Gentlemen: 

We are writing to the Commissioners of the Nuclear Regulatory Commission (NRC), Federal Emergency 
Management Agency (FEMA) and Massachusetts Emergency Management Agency (MEMA) at the 
suggestion of the Honorable Allison Macfarlane, Chairman of the Nuclear Regulatory Commission , as a 
follow up to a meeting with the Chairman on April 21, 2014. Cape Cod residents believe that the current 
emergency planning by the NRC,FEMA and MEMA for Entergy's Pilgrim Nuclear Power Station (PNPS) in 
Plymouth, MA is ineffectual in the service of providing "reasonable assurance of adequate protection of 
public health and safety" for Cape Cod residents and visitors. 
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The current plan titled "PNPS, Development of Evacuation Time Estimates" formulated by KLD for 
Entergy in December, 2012 (refer to "Cover Sheet PNPS ETE, KLD, 2012", encl 'd): 

1. closes the Sagamore Bridge to Cape Cod shadow self-evacuation traffic, redirects that traffic to the 
Bourne Bridge (refer to Pg 1-11 and Fig 7-2, encl'd), 

2. assumes the Cape Cod shadow self-evacuation to be 20% of the Cape Cod year round resident 
population living between 10 and 15 miles from PNPS, or approximately 4500 to 5500 individuals 
(refer to Pg 1-11 , encl 'd) , 

3. prescribes, only by default, sheltering in place as the protective action for Cape Cod residents and 
visitors and 

4. does not provide a public awareness program for Cape Cod residents and visitors . 

On October 3, 2012 MEMA Director Kurt Schwartz informed the Barnstable County Regional Emergency 
Planning Committee (BCREPC) that: 

5. Cape Cod self-evacuation traffic will be bled off Cape over the Bourne Bridge only if it does not 
interfere with the evacuation of the 10 mile Emergency Planning Zone (refer to highlighted text 
pp.14, 2012 10-3, MEMA Director Kurt Schwartz presentation to BCREPC, encl'd). 

Provoked by the relentless concern of Cape Cod citizens expressed as "No Escape From The Cape", in 
2012 MEMA and Entergy engaged KLD Engineering , P.C. (43 Corporate Drive, Hauppauge, NY 11788) to 
undertake a Cape Cod Traffic Study to assess then formulate a plan to handle the Cape Cod shadow self
evacuation traffic during a PNPS incident and develop a Cape Cod PNPS public awareness program. 

To date the only part of the study made available for public consumption has been a telephone survey 
reported in a July 25, 2013 Memo: "Cape Cod Telephone Survey Results" (encl 'd) . The results reveal a 
self-evacuation response by 50% to 70% of the year round resident population (by the 2010 Census, the 
Cape Cod Population = 218,000), approximately 109,000 to 153,000 individuals respectively . That's a 
Cape Cod shadow evacuation volume 24 to 28 times greater than the theoretical design assumptions 
used to predict and apply, in the formulation and calculations of current PNPS emergency planning . 

The Telephone Survey polled only year round residents . During the summer months Cape Cod's total 
population patently doubles and periodically triples the year round resident population. The assumption 
that that most visitors and transients will choose to self-evacuate conservatively contributes an additional 
200,000 to 400,000 individuals. In total , during the high summer season there's the potential to find 
between 309,000 and 553,000 people trapped by design and by gridlock during a PNPS incident on the 
established and marked Cape Cod evacuation routes . This compounds the disparity to levels 66 to 100 
times greater than the theoretical design volume of current emergency planning. The Islands of Nantucket 
and Martha's Vineyard were not included in the telephone survey or any of the Cape Cod self-evacuation 
volumes above, and obviously only adds to the size of the problem. 

Conclusion 1: The generic theoretical shadow evacuation assumptions (20% from 10-15 miles) grossly 
underestimates the Cape Cod shadow self-evacuation volume. 

By geography and by design, Cape Cod residents and visitors are marginalized to the status of captives , 
at risk of experiencing harmful radiation dosages: 

• Cape Cod does not have a natural backdoor means of egress to a safe distance away from PNPS. 
In fact Cape Cod residents and visitors have to drive toward the danger in their attempt to escape 
the danger. 

• The Sagamore Bridge will purposefully be closed and all Cape Cod self-evacuation traffic will be 
bled over the Bourne Bridge ... .. only if it does not interfere with the EPZ evacuation. 

• For those sheltering in place, from 66,000 to 109,000 residents with limited protection (0-10% 
reduction) , the plan is relocation from hot spots after experiencing radiation exposure. 

• For those trapped in their vehicles , 109,000 to 553,000 residents and visitors , a meager 5000 to 
6000 can be housed in existing conventional hurricane sheltering facilities on the Joint Base Cape 
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Cod (formerly the Mass Military Reservation) . Bottom line: essentially all Cape Cod self-evacuation 
traffic will be stuck in gridlock, with no protection during the exposure period, gambling on wind 
direction as the only plan , followed by decontamination then relocation . 

Conclusion 2: Trapping 109,000 to 553,000 individuals in their vehicles with no protection , hoping the 
wind does not blow in their direction is a completely unreasonable and unacceptable risk mitigation 
strategy that speaks to an anticipated collateral damage casualty expectation as an acceptable outcome, 
by design . 

The NRC's generic theoretical 10 mile EPZ as the preemptive adequate evacuation zone is inconsistent 
with contemporary empirical information . Pilgrim is sited relative to Cape Cod Bay similarly to Fukushima 
Daiichi's siting to the Pacific Ocean .The vast majority of the Fukushima Daiichi 's fallout fell into the Pacific 
Ocean due to the prevailing Westerly winds . PNPS also experiences prevailing Westerly winds blowing 
towards Cape Cod Bay and Lower Cape Cod. Fukushima provides undeniable evidence that a 12.4 mile 
(1 0 km) evacuation zone can be anticipated in all directions, including up gradient of the prevailing wind 
direction . Additionally, an expanded evacuation zone resulted at Fukushima, extending 29.4 miles (48 
km), again in an up gradient direction as a function of brief localized wind vectors (SSW) contrary to the 
prevailing wind direction (refer to "Fukushima Evacuation Zones applied to PNPS" encl 'd) . A 29.4 mile 
evacuation/uninhabitable zone around PNPS encompasses almost all of Cape Cod . 

Conclusion 3: Essentially all of Cape Cod is at risk of becoming uninhabitable. Fukushima's evacuation 
zones and uninhabitable zones should be viewed as minimal standards of anticipated reasonable 
evacuation zones informing the PNPS emergency planning . The NRC's generic theoretical 10 mile EPZ 
boundary (one size fits all) is conspicuously simplistic and only marginally anticipates the scope of 
historical (Fukushima) evacuation and uninhabitable zones. This is especially evident with respect to the 
uninhabitable regions created by unpredictable shifts in wind direction that pushed hazardous levels of 
radiation 29.4 miles from the Daiichi reactors, notably in a direction counter to the prevailing winds . 

We respectfully request the NRC, FEMA and MEMA reevaluate : 
• the geographic conditions and current planning that effectively trap people on Cape Cod , 
• the gross underestimate of Cape Cod self-evacuation volumes in PNPS emergency planning , 
• the undeniable scope of real evacuation and uninhabitable zones that resulted at Fukushima 

Daiichi (12.5 miles and 29.4 miles) beyond the NRC's "one size fits all" 10 mile EPZ, 
and therefore exercise your mandated responsibility to provide "reasonable assurance of adequate 
protection of public health and safety" for Cape Cod residents and visitors by revoking the license and 
decommissioning Pilgrim Nuclear Power Station . 

Under a separate cover please find additional materials from lawmakers and institutions supporting citizen 
concerns: Massachusetts Governor Deval Patrick, Senator Edward Markey, Senator Elizabeth Warren , 
Representative William Keating, Barnstable County Commissioners , Cape Cod National Seashore 
Advisory Commission , Association to Preserve Cape Cod . and GAO. 

Sincerely, 

William G. Maurer 
140 Gifford Street 
Falmouth, MA 02540 
wmmaurer@comcast.net 
508-548-6221 

Enclosures: 

Diane Turco 
157 Long Road 
Harwich , MA 02645 

tturco@comcast. net 
508-776-3132 
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Cover Sheet, Pilgrim Nuclear Power Station (PNPS) Evacuation Time Estimate (ETE) , KLD , 2012 
Fig 7-2. PNPS Shadow Region, PNPS ETE, KLD, 2012 
Fig 8-2. Transit Dependent Bus Routes, PNPS ETE, KLD, 2012 
Fig . 10-3. Evacuation Route Map, PNPS ETE, KLD 2012 
Pg 1-11 . Cape Cod Shadow Evacuation Estimate, PNPS ETE, KLD, 2012 
Memo: Cape Cod Telephone Survey Results, KLD, 2013 
2012 10-3 MEMA Dir. Kurt Schwartz presentation to BCREPC 

Enclosed under separate cover: 
2012 3-30 Cape Cod National Seashore Advisory Commission letter to NRC 
2012 5-7 Governor Deval Patrick letter to NRC 
2013 3-0 GAO: Emergency Preparedness 
2013 6-10 Cape Cod National Seashore Advisory Commission letter to Governor Patrick 
2013 8-16 Senators Markey and Warren letter to Entergy: Evacuation Concerns 
2014 3-17 Association to Preserve Cape Cod: Position Statement on PNPS 
2014 3-17 Governor Deval Patrick letter to NRC 
2014 4-6 Barnstable County Commissioners 
2014 4-18 Senators Markey and Warren letter to NRC: Seismic Concerns 
2014 4-25 Representative Keating letter to NRC 

cc. 
NRC Chairman Allison M. Macfarlane (Chairman@nrc.gov) 
NRC Mary Woollen (marv.woollen@nrc.gov) 
NRC Executive Secretary Annette L. Vietti-Cook (NRCExecSec@nrc.gov) 
US Senator Edward Markey, %Michal Freedhoff (M ichai.Freedhoff@mail.house.gov) 
US Senator Elizabeth Warren, %Stephanie Houghton (casework@senate.gov) 
US Representative Keating , % Naz Durakoglu (naz.durakoglu@mail.house.gov) 
Massachusetts Governor Deval Patrick, % Rosemary Powers (rosemary.powers@state.ma .us) 
Massachusetts Governor Michael Dukakis, %Sean Cuff (cuff.s@husky.neu .edu) 
Massachusetts Attorney General Martha Coakley (ago@state.ma.us) 
Cape Cod Delegation of State Legislators : 
Senator Therese Murray (therese.murray@masenate.gov) 
Senator Daniel Wolf (daniel.wolf@masenate.gov) 
Representative Cleon Turner (cleon .turner@mahouse.gov) 
Representative Brian Mannal (brian.mannal@mahouse.gov) 
Representative David Vierra (david.vieira@mahouse.gov) 
Representative Sarah Peake (sarah .peake@mahouse.gov) 
Representative Randy Hunt (randy.hunt@mahouse .gov) 
Representative Timothy Madden (timothy.madden@mahouse.gov) 
Barnstable County Commissioners, % Mary Pat Flynn , Chair (mflynn@barnstablecounty.org) 
Barnstable County Regional Emergency Planning Committee, % Sean O'Brien , Coor 
(bcrepc@barnstablecounty.org) 
Cape Cod National Seashore Advisory Commission , % Maureen Burgess (mburgess08@gmail.com) 
Association to Preserve Cape Cod , % Ed DeWitt, Executive Director (edewitt@apcc.org) 
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Remarks by MEMA director Kurt Schwartz at the Barnstable County Regional 
Emergency Planning Committee Oct. 3, 2012 Harwich Community Center 

So Chief I appreciated the remarks and it is truly my pleasure to be here by way 
of introduction, again my name is Kurt Schwartz. I am sort of dual-hatted. I 
serve as the state's Undersecretary for Homeland of Security and Emergency 
Management in the Executive Office of Public Safety and for the past two and a 
half years I have also served as the director of the Massachusetts Emergency 
Management Agency. With me today is Christine Packard who is our 
Department Director for Emergency Management Services and her section of 
the agency includes our Planning Nuclear Preparedness Division. So again, it's 
really my pleasure to be here. I want to start by applauding the work of the 
Barnstable REPC and in particular how the REPC has embraced an all hazards 
approach to regional planning. There is, and I sometimes I make statements 
that I say I will deny that I ever said this. This is one of those. There is no other 
REPC or region in the state that enjoys the extent and level of regional planning 
that goes on here on the Cape and you folks are better off for it. So I applaud 
you for that. At MEMA we enjoy, and certainly in my tenure, we have enjoyed a 
great working relationship which is between MEMA and the REPC and with 
emergency management directors across the Cape and Islands. That 
relationship is really built on the ground or at the floor between our regional 
office in Bridgewater and you met at least 3 of the members of our regional 
office introduce themselves but they are the people that on a daily basis are 
working in your communities and your region. And I am privileged every now 
and then get to make a trip down here and step into what I am told is a fairly 
hot topic of conversation and I am glad that I can be the catalyst to bring so 
many people to your meeting. And I understand you have 30 members of the 
public so 30 members of the public that now want to be on your committee. So 
today what I want to do is spend some time talking about nuclear emergency 
preparedness and planning with obviously particular emphasis and focus on 
Pilgrim nuclear. As you all may know or sure you do know MEMA is the state 
agency that has the responsibility for coordinating planning. I say 
coordinating .... we don't do .... we coordinate planning at the local regional and 
state level around 3 different nuclear power plants, Pilgrim being located here 
in Massachusetts. But we are also responsible for coordinating the 
Massachusetts component of planning around Seabrook which is in New 
Hampshire and Vermont Yankee which is in Vermont. So we have a fairly large 
planning unit that focuses on nuclear power plant emergency planning and 
preparedness issues. John Gavarous, who is in the back, is one of our nuclear 
preparedness planners. He works out of the Bridgewater office and focuses on 
Pilgrim. Today I hope begins a new dialogue between MEMA. .. direct new 
dialogue between MEMA and the Cape and Islands through your REPC. I hope to 
leave here today with a commitment to work together to address some 
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of the issues that we're going to and I'm going to raise and you are probably 
going to want to discuss as we move forward today. I am here because MEMA 
embraces the need for enhanced planning on the Cape and in some cases 
planning that has not taken place before or certainly has not taken place to the 
level that I think that by the end of the day we will all agree will take place. 
Today is the beginning of a dialogue. In the days and weeks to come I hope that 
our staff will work directly with Sean to build a planning team that will tackle 
some of these issues. MEMA is no way shying away from the issues that many 
of you have raised either directly or indirectly-either directly with MEMA 
through the press through your community so ........ 
(5:30) 
So right at the outset let me just put on the table the two areas that I think we 
need to begin our planning process around the two focal areas. One of them is 
obviously traffic management and traffic mitigation all around a Pilgrim event. 
How are we going to manage the traffic impacts in your communities on the 
Cape in the event of an incident or perceived incident at Pilgrim? So we need to 
focus there. And second, as part of that it integrally related to it we need to 
focus on building a stronger and better communications plan that puts critical 
and critical information in Cape residents hands in real time . If there is an 
incident, an event, an emergency at Pilgrim, our success in dealing with the 
issues on the Cape will in part depend on how well we can keep the public on 
the Cape informed of the situation and to provide real time guidance to the 
public as to what you should do and what you should not do. So those are the 
two areas that I am hoping we will begin our focus. Let me say right at the 
outset before we start focusing on maps and getting down into details. I am not 
a scientist. I'm going to echo something chief said to you. There are people in 
this room that know much more than I know and that I will ever know. I am not 
a scientist. I ... MEMA and all of us in the public safety field are in the business 
or making risk based decisions and in order to make good risk based decisions 
we need to sometimes rely on the facts and opinions of experts and that's 
something that I do in this field. So I m going to make some statements which 
are scientific conclusions. I'm not the scientist. I am relying on the best science 
that I have today. I understand that some people may want to challenge 
components of the science. I am the wrong guy to challenge it with. I have an 
open mind but I will talk about science but just let me preface it by saying we're 
not going to get very far trying to challenge me on the science because it's not 
my science. Let me also say right at the outset that in this area MEMA relies to a 
very heavy degree on the scientific findings and conclusions of the NRC-the 
Nuclear Regulatory Commission. I know that there are also going to be people 
who are suspect of the NRC and its findings and conclusions. I understand 
again I have an open mind and there will be room for dialogue as we move 



forward during this process to see if we need to work with other sets of 
scientific findings and conclusions. 

3. 

(9:30) So sort of an other assumption that goes into our planning and into my 
comments. You have heard others say that this is not something that I certainly 
didn't make up this statement. You know we plan for the worst and hope for 
the best. Those of us that are in the planning business we plan for the worst so 
I say that because as we approach nuclear preparedness planing, we assume for 
purposes of planning that there is going to be a release from Pilgrim. And then 
we figure out how we can best manage the release. So I don't think we need to 
get into a discussion of probabilities. How likely is it that there is going to be 
an event at Pilgrim? How often is it going to be? Once every twenty years? Once 
every 50 years? Is the risk of a release increasing as more and more .... if there 
is more dry storage or if the facilities get older? Those are all very good 
questions but for our planning purposes we assume that there is going to be a 
release and let's just plan for it. It doesn't matter to me whether it is going to 
be released in 3 months or 1 year and whether is it going to happen. 
Probabilities .... whether the probabilities are that it will happen once every 5 
years or once every 100 years doesn't matter. I am assuming it's is going to 
happen so let's just plan for it. So you're not going to hear me talking about 
probabilities. I personally believe that it .... you know a release is a low 
probability event but it's a high consequence event. But for purposes of moving 
forward with planning let's just assume it's going to happen. So I am going to 
make some references to and focus .... 
(11:45)Now there's one thing I forgot to bring. Lets see who in the ... Does 
anyone happen to have a laser pointer on them? Oh come on somebody has- ok 
-so we're going to go without a laser pointer because I don't have one. Oh we 
have one in the car so we may have the matter (inaudible). All sort of people are 
running for their cars now so maybe we have one. I forgot to bring one and my 
apologies. Let me just make some references to the map because I am going to 
keep referring back to it and until such time as we get a pointer, I'm gonna--oh 
look at that. I don't have to be the map (inaudible) ..... . 
(12:30) Ok, so just so we all know what we are looking at. There is Pilgrim 
nuclear power plant in Plymouth. And there is the Cape Cod Canal and our two 
bridges. I am going to say our two bridges because I have spent much of my 
adult life living on Martha's Vineyard. I consider myself to be a resident of the 
Cape and Islands. I got my start in this career as a police officer on the 
Vineyard. I have been a homeowner there for 30 plus years so I consider myself 
to be ..... these are our bridges. So and you'll see the concentric circles. The 
important circle that I am going to refer to is this circle right here. This is the 
10 mile radius out from Pilgrim every direction. Now I'm going to be ... 1 got 
multiple ... . if I get it wrong Peter will come up and correct me from the back of 
the room. I going to .... 1 want to make sure that we all have the same 
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understanding when I use terms everybody understands as some of you know 
what I am talking about. I am going to make the assumption that we should all 
get the same sort of base understanding. So why is it this circle important? The 
10 mile radius out from all nuclear power plants in the United States that area 
ten miles around all nuclear power plants are referred to as the emergency 
planning zones or EPZ around nuclear power plants. The federal government 
mandates that there be a ten mile emergency planning zone around all power 
plants and at a base level, the mandates to power plants and the mandates to 
states and the state emergency management agency and the mandates to 
communities within those 10 miles are that you have to do enhanced planning 
within that 10 mile zone to manage and handle a nuclear power plant 
emergency involving a release of radia .. radio ... radiation , radioactive materials 
so the mandate on MEMA the mandate on Pilgrim and the mandate on the 
communities within 10 miles is that we all do this enhanced planning. 
(15:34) So when I refer to the EPZ I'm referring to this area. Now as you all 
know, if we just focus on the southern end-there's the southern end of the 
EPZ- and that falls a couple of miles north of the Cape Cod canal. So no part of 
the Cape is within that 10 mile emergency planning zone. That explains why to 
date you do not have in your communities a state led enhanced planning focus 
around Pilgrim. It's because you fall outside of the 10 mile EPZ. Now I 'm going 
to talk about the magic of that 10 mile number. Why is it 10 miles? Why is it 
that some people think as a result of Fukushima that ought to be 20 miles, 30 
miles, 40 miles, 50 miles? How do we make sense out of what the state 
department recommended after Fukushima for US citizens in Japan? How do we 
make sense of the state department using a 50 mile radius? How does that 
square or not square with the 10 mile radius we use here in the United States? 
I'm going to touch on all of that and give you my best understanding of the 
science so .. but let me just .. that was a nuclear ... that was a disaster right there. 
So within the 10 miles within the EPZs, as I said, we have an enhanced planning 
effort and I can tell you that the communities within the EPZ spend a lot of time, 
energy, money, and resources planning and preparing for that thing which we 
hope never happens .. an emergency and the threat or an actual release from the 
plant. What is it that we plan around? Well, we plan around how to communicate 
with the public. How do we have .. How do we ensure that people within10 miles 
of a plant know in advance of an emergency? What it is they are supposed to 
do. How is .. we plan around finding out and making sure that we can inform the 
public that there's an emergency. We plan around having the public know how 
to respond when they learn of an emergency. And we plan around and 
most...the most complex planning we do is on how to evacuate people that are 
within the 10 miles. So within the 10 miles EPZ and this is true of all the EPZs 
there are evacuation plans. There are local evacuation plans that tie into 
regional plans that tie into a state plan. We have evacuation plans. We 
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train on those evacuation plans and we exercise those evacuation plans. And 
there's no other area of emergency management, and I can say this to you as a 
state director, of relative to other states in the country we have a relat ively large 
state emergency management agency because we don't have county 
government in this state. I can tell you there is no other area of emergency 
management that is exercised more than nuclear preparedness and it's because 
of the regulations that are imposed on us. 
(19.41) So within the 10 miles, we have evacuation plans. And they're built 
local, regional, state. So if we have a threatened or actual release of radiation 
we have a system to stand up emergency operation centers. We have a system 
to warn the public. and we have a system to evacuate. We have special plans 
around how to evacuate children out of schools and day care centers and 
camps and to move them to schools that are outside the EPZ. We have plans for 
how to direct cars to move out of the EPZ. We have bus routes that are designed 
where bus plans to pick up people who don't have their own transportation. and 
how we get those people out of the EPZs. We have host centers outside the EPZ 
where we send people who don't have some place else to go. We have centers 
where we reunite parents and children. We have plans for how to distribute 
potassium iodide Kl to people who may have been exposed to radiation during 
a release. So that all exists within the 10 miles. Now is the plan, plans perfect? 
No. We continue on a daily basis to tweek and sometimes substantially upgrade 
our plans. We try to do it in partnership with the plants. Sometimes we work 
well with the plants on some issues and on some days we are butting heads 
with the plants. So it's not we I will tell you that we enjoy a pretty good 
relationship with the plant but we're not in bed with each other. Excuse the 
crude expression but you all know what I mean. And there are days when we 
push them and there are days when they push back on us. The plants fund ....... . 
the plants fund ..... much of the planning work that takes place. They do that 
with direct payments to the communities and they do it with direct payments to 
the state emergency management agency. (22.25) That's what takes place 
within the 10 mile EPZ. I am well aware that if you fall outside of the 10 mile 
EPZ today, this is true not just just in Pilgrim but in most EPZs around the 
country, if you fall outside the 10 Mile EPZ you don't have the benefit, residents 
and communities, of any of that enhanced planning that takes place in sort of 
plant funded planning that takes place. If you did, we probably wouldn't be here 
today. (23:04) So let me talk for a minute about why that circle is at 10 miles 
and not at, for example, 20 miles. When we think about and plan for a release 
of radiation from a plant, we think about two very distinct dangers. One is a 
danger of inhalation. Inhaling radioactive materials that are airborne. So I'm 
going to talk about inhalation danger. We also think about and worry about a 
different danger which is an ingestion danger. Ingesting items that have 
radioactivity on them typically because the radiation has fallen from the sky out 
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of the air and we now have radioactive material that is on the grass and plants 
and hard surfaces, whatever. And radioactivity may be ingested by eating the 
tomato out of the plant. It may be ingested by the cow that is grazing on the 
grass. It may be ingested by the child who plays in the grass and then puts his 
hand, her hand in their mouth but any way in which the radioactivity radioactive 
materials can get into your mouth and be ingested. So we have inhalation 
dangers by breathing in radioactivity and ingestion dangers by consuming 
them. The inhalation danger is the danger we plan for the most and it is the 
one that we have to respond to the quickest. If you have a release of 
radioactivity from a plant into the air, our first focus as emergency planners is 
to mitigate the consequences of inhalation. Now this is where the 10 mile EPZ 
comes in. The question is when radioactivity is released here into the 
atmosphere how far will that radioactivity carry in the air and at what levels? We 
know that the radioactivity can carry, and we're going to talk about it in a few 
moments, radioactivity and radioactive materials can move and carry for many 
many miles and well beyond the 10 mile EPZ. We know that's going to happen if 
there is a significant release. It doesn't necessarily happen with a small release 
but we certainly plan for the radioactivity to extend many miles out from the 
plant and what direction it is going to move with the prevailing winds. So if you 
are on the Cape and there's a release and the wind is blowing to the south to 
the south/southeast to the southeast you know east southeast east ........ it is 
moving towards you. (26: 51) Now so that's distance. But the other thing we have 
to pay attention to is the levels of radioactivity in terms of the inhalation risk. 
The science as provided to us, now I will tell you that in preparation for this 
meeting, we called on the NRC and they agreed and for a briefing and an 
update on the science and so we number of us met with the NRC just a few 
weeks ago with the fairly large team from the NRC to not just nominally discuss 
what I am going to say to you but challenge them on and to challenge them on 
this in light of Fukushima. At the end of the day the conclusions of the NRC 
remains the same and I'll talk about Fukushima and why that is. I already see 
there is a gentleman in the back I won't call him out but he's shaking his head I 
know that there are people-l'm not calling you out!-l'm just saying I know there 
are people that want to challenge the science and I'm not in a position to tell 
you you're right or you're wrong and we will have the ability to have this 
dialogue. So I appreciate that that there are differences of opinion on this but 
so ........... l have said to you that radioactivi ... radioactive particles may carry 
many miles well beyond 10 miles from the site of the release but the key 
finding that the NRC bases this 10 mile zone on is that the levels of 
radioactivity drop fairly quickly and dramatically with both time and distance. 
And the NRC studies supported by the studies that have taken place around 
Fukushima are that the radioactive levels ..... radioactivity .... radio ..... levels of 
radioactivity in the atmosphere diminish significantly and by about 6 miles 
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those levels have dropped below the danger thresholds. Meaning that they do 
not present any immediate, imminent inhalation risk to the public. 
(29:41). Now I'm going to come back to ingestion risk and talk about 50 miles 
and what all of that means. But I am just talking about inhalation risk. So by 6 
miles, the studies say the inhalation risk has dropped to a point where there is 
not a danger from inhalation poisoning. Now people ask the question, What 
happens if the wind is blowing at 40 miles an hour instead of 10 miles per 
hour? Because you know intuition would tell you, well, at 40 miles an hours it 
means it's going to get here much faster so that six mile thing doesn't make 
sense. Well, actually the science says that in the event of a release, the stronger 
the wind is blowing the safer we are. The wind, the stronger wind actually 
dissipates and diminishes the levels of radioactivity and that works to our favor. 
The fast, God forbid we have a release at Pilgrim, the best thing that can 
happen to us is it takes place in a northeaster where it is raining in sheets and 
the wind is blowing at 40 miles an hour because rain, snow, fog, and wind are 
our friends in terms of bringing down the levels of radioactivity in the 
atmosphere. So the NRC says that at about 6 miles, that's the critical point. By 
10 miles, you're inhalation risk has dropped to a point that we don't have to do 
enhanced planning to deal with inhalation. Now ... what happened in ... well, let 
me go on and I will come back to Fukushima. So that is why there is a 10 mile 
EPZ. Now in the last number of years there's actually been a number of debates . 
There have been states and regions that have actually asked the NRC to reduce 
from 10 miles .. to make a smaller EPZ. There are some areas in the country that 
have argued that we don't need to plan out to 10 miles. That we are ok to plan 
out to 6 miles. The NRC has held them to the 10 miles and has not allowed a 
shrinking. There are also communities in areas that have asked the NRC to 
expand and increase the size of the EPZ and the NRC has also said as a matter 
of science we're not going to do that because science doesn't bear out out 
extending the EPZ. 
(32 :45)The EPZ, the 10 miles, is meant to deal with the inhalation danger. Now 
if you're within ..... if there is a release and you're within that area in which there 
is going to be an inhalation danger, meaning within 10 miles and is probably 
less than 10 miles but we use 10 miles. If you're in the EPZ and there is a 
threatened or actual release, what do we do? What do we do as planners? What 
do we ask the public to do? What do we ask the public to prepare for? There are 
two ways to mitigate the inhalation risk. One is to get outside, get outta Dodge, 
which is to move outside of the EPZ and the other and that .... that by far is the 
best course of action if time and circumstances allow so as when we 
exercise our nuclear preparedness plans with our local EPZ communities as the 
responsible I typically as the state director am the person who make the 
decision-do we evacuate or do we not evacuate? and I do that based on 
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recommendations that come to me. But if we can safely move people out of the 
EPZ, that's the decision we make. So if there appears to be a likelihood of 
release and time allows we call for an evacuation. Now typically we don't look at 
evacuating an entire EZP. We look at the direction the wind is blowing and we 
do plume modeling and we evacuate areas that are within or close to the 
plume. So if we had a due south wind blowing and the national weather service 
was saying it was blowing at 15 miles an hour to the south and there is no 
likelihood that in the next 6 hours that's going to do a 90/180 degree turn to 
the north, as we would be looking at evacuating areas to the south but not 
necessarily to the north. 
(35:27)But our first, our preferred response it to evacuate. If evacuation is not 
possible, either you know and why might it not be the best course of action
well if there is already a release in progress you know if we ... if we go from the 
point where we get the call at MEMA that there is an emergency at a plant, if we 
go from a emergency thing we'd been notified of an emergency to an actual 
release in a matter of an hour, I mean in a sort of worst caste scenario, like that 
there probably is not going to be time to evacuate people before the release. 
And once there is a release we don't evacuate people into the release. The best 
course (inaudible) that's just exacerbating the situation so in that case, we go to 
a shelter in place order. We tell people get inside, close your doors, your 
windows, shut off your air conditioning, HVAC units, remain indoors. The 
science says that sheltering in place significantly mitigates the inhalation 
danger. Is it as good as evacuating? Obviously not, but those are the two very 
keys decisions that ultimately I as the director have to make if there is a 
release. Evacuate or shelter in place and we talk about evacuating out 10 miles 
in that immediate evacuation because what are we worried about? The 
imminent urgent danger is the inhalation risk. If you are outside of this ten 
miles, we are not thinking about asking you to evacuate. So if you are on Cape 
Cod, and there is a release from Pilgrim, there not a circumstance that I am 
aware of in which as the director of MEMA I am contemplating calling for an 
evacuation of the Cape when you are .. if you're in Sandwich and Bourne at the 
closest you are about 13 miles or so from Pilgrim and at the farthest, well, you 
know, depending on which way the wind is blowing you are many, many miles 
away. So let me repeat that. There is not a situation in which we would be 
contemplating calling for an immediate evacuation of the Cape in the event of a 
release because you are far enough away that you are not in the inhalation 
danger zone. Now is that the end of the story? No, it's not. 
(38:34)1 also said that there's an ingestion danger associated with the release. 

What happens over time depending on how long the release and how big the 
release we know that the radioactive particles are going to continue to move in 
the atmosphere and they may move for many miles before they settle on the 
ground or on surfaces on the ground. Those particles that are out, you know, 
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let's say 20 miles if you were to be there inhaling the air, your danger is not 
from inhalation. You're going to be exposed to levels of radiation that are last 
thing you get exposed to during the course of a normal year doing all the 
things you normally do. So the danger isn't that you are breathing in radioactive 
materials but all of those materials are ultimately going to settle. There is a 
longer .... there is an inhal..ingestion, sorry, there is an ingestion danger that is 
a danger that comes from much longer term exposure. So that you know if if 
we have a ... I'll tell you what. Let me do this .. l'm going to change slides and let 
me this one .. so let me explain what you are looking at. This was this is a slide 
from a drill that we conducted at Pilgrim Nuclear about .... I was going to say 
two years ago-2010. See the orange? In this drill, we had a release from Pilgrim 
that went on for a number of days. We evacuated this area of the EPZ 
immediately. Once we got outside of the EPZ, so all of this area we did not 
evacuate. Now what happened if ... if this happened tomorrow? What we do is in 
partnership. We have some state teams and we bring in federal teams that both 
ground teams and air teams. And as soon as there is a release, between the 
state and the federal government, and this would be true in any state in the 
country, from both air and ground there are a lot of assets that are dedicated to 
measuring radioactive levels in the air and on the ground. What we would do 
over the course of .. it may be one day, two days, three days, four days, is we 
would map out the areas that have radioactive materials that have settled to the 
ground at levels that pose an ingestion danger. So in this exercise, the orange 
area which extended out, I believe, 50 miles all the way into Rhode Island. This 
orange area is the area and you can tell which way the wind was blowing. This 
orange area is the area where in the exercise radioactive materials were found 
at dangerous levels on the ground. (42:23)Now, people that are in this area are 
at risk of ingestion danger which is a long time ... this comes from a long time 
exposure. It does not come from having been in there for an hour, two hours, 
three hours, a day. It comes from, but there is a very significant and deadly risk 
from long term ingestion of radioactive materials. So, if this were our incident, 
what would we have done as the state? In the immediate hours we would have 
worked to evacuate people that were within 10 miles to minimize the inhalation 
risk. Over the next number of days, we would have mapped this area and once 
we had identified this area we would then issue a relocation order and order 
anyone within this area to leave the area. And we would enforce that order. This 
is not an evacuation. An evacuation is an emergency quick get out of town 
order which says get in your car and get the hell out of town because there is 
an imminent danger. This is not an evacuation. This is a relocation. It is not 
urgent. We have the time to plan it and what we did in this drill and what we 
would do in real life is identify all the roads and major roads. We will work with 
local and state police and the depart of transportation. We would seal off all the 
roads in and out. We would send people into these areas with protective 
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clothing and help everybody relocate out. We would move animals and anything 
living we would move out. And the unfortunate reality which is what 
Fukushima faces today, is that this area may well be closed to anyone for years 
to come. 
(44:45)But what I want to make clear to you so let's go back to the first map. So 
let me bring this back to the Cape. I am almost done with the science and now 
I'm going to start talking about traffic problems. But the science dictates how 
we are going to approach your traffic problems. So in a release, and let's 
assume we have a south southeast wind blowing this way and it is a release that 
is significant and goes on for an extended period of time. We're going to ... if 
we're going to work ... our phase one is to protect the people within 10 miles 
from the inhalation danger. That's our immediate concern. It's our first priority 
and that is we will hopefully be able to evacuate them before the release. We 
may need to shelter some people in place until we can evacuate them but our 
first priority is to get them more than 10 miles away so that they're not at 
inhalation risk. What about as all of that is going on we will be mapping from 
the ground and the air where the radioactivity levels are, what the radioactivity 
levels on the ground and fixed objects and we will carefully map out the danger 
area. This is the area in which there is an ingestion danger. Once we do that, in 
coordination with local officials, we will issue a relocation order and mandate 
that anybody within that ingestion pathway area relocate out. Now, let me be 
real clear. That would .... by the time we're doing this, this area is empty. There 
is nobody left up here. Your Cape Cod bridges no longer have any traffic. You 
know, your bridges are not being impacted by people trying to evacuate Pilgrim 
because this relocation order is not going to take place on day one or day two. 
(4 7: 12)Now, let me then talk about what does this all mean in terms of traffic, 
traffic management, traffic mitigation, traffic concerns. Because this is a key 
area. Let's assume that we have .... you know, the sirens go off and you all may 
know the area all areas within 10 miles of the plant have sirens. When those 
sirens go off that's our warning to the public that something bad may happen 
or is happening at Pilgrim. The reality is in ..... and there aren't a lot of 
significant releases from nuclear power plants in the world for us to study and 
rely on. The likelihood is that if Pilgrim declared an emergency that in ..... most 
likely that we're not go from the first signs of an emergency to a release within 
a matter of minutes or even hours. Most scenarios that the experts come up 
with tell us that it is most likely that between the time we are first told there is 
an emergency and a release there's going to be hours or even days. But what 
did I tell you? We plan for the worst and hope for the best. So for planning 

purposes we assume that the time between being told of an emergency and the 
time of a release is going to be very short. So, there is an existing now almost 
10 year old traffic evacuation plan for the EPZ. This was something something 
as is required that the plant funded almost 10 years ago. It is the document 
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that the communities and the state work with and how we manage an 
evacuation. That plan is being rewritten because it is 10 years old and it has to. 
That is being redone as we speak. That is a plant funded planning process 
using a contractor hired by the plant. Some of you have probably seen that 
work. The first or initial draft to the report and it is by no means ready for 
prime time. That draft has gone to all the EPZ communities for comment. 
Some have found significant problems with the draft and have commented back 
to the plant. And others have said ... other communities have said from their 
perspective it's perfectly fine. But it is in the process but the point is that there 
is and will soon be a new evacuation plan for this area. If you look at that plan 
and assume the worst case scenario which is a very quick moving disaster in 
which the public has very little time to slowly evacuate. So we go from an 
emergency to an evacuation order very quickly on at the worst time of day 
which is I think 5 o'clock on a weekday is the worst time according to the traffic 
plans. So, you know, let's just .... so the worst case scenario the evacuation is 
ordered very quickly at 5 o'clock on a Wednesday afternoon during when it's 
not summer. So the most number of people are within the EPZ. The current 
plan, the draft plan right now tells us that it will take about 6 hours to evacuate 
the bulk of the people from the entire EPZ. And again, this is the worst case 
scenario where we're evacuating all of the EPZ not a portion of it and it is a very 
sudden evacuation. So when we look at the models that are in draft form, this 
evacuation is going to take about 6 hours. Now how does that evacuation work? 
(52 : 12)From a point right around here which I think is Route 44 I believe. I am 
looking at John, right? From a point right around here, the evacuation works by 
pushing people from here south. We push them to evacuate to the south. Now 
this is not an area that has a lot of major arteries. We don't, you know, we have 
to work with what we have so we have Route 3. I think this is ... What is this? Old 
Route 3? Ya, old Route 3, 3A. So from here to the south, we are being .... we are 
pushing people to travel south towards the Sagamore Bridge. If you're from this 
point north we're pushing people to the north or to the west down 44. But of 
concern to you folks on the Cape is that we, for those first 6 hours or so, are 
pushing lots of people south right towards the Sagamore Bridge. Now what's 
our priority and the models tell us that before we even think about Cape traffic, 
if we just think about the Pilgrim, the traffic within the 10 miles we know, and 
this should be no shock to any of you, that we're going to have two major 
bottlenecks. And where are they? Around the Sagamore Bridge and around the 
Bourne Bridge. Because what are we doing? We are pushing these people south 
on 3A and 3 down towards the bridge. We're pushing them across to 495 and 
then back out 495. So that we know that 4 up to 6 hours we got a real traffic 
problem and the bottleneck which is going to slow down this evacuation are 
these two choke points which are the same two choke points you deal with 
every Sunday and all summer long and frankly last year when bridges are out of 
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service every day of the week. So those are the choke points and that assumes 
no traffic leaving the Cape. So if we added into the equation people trying to 
get off the Cape, what happens? What happens is that we already .... is that the 
more people that try to leave the Cape during this emergency evacuation which 
is going to be a maximum of six hours, the more people that try to get off the 
Cape the harder it is for us to move these people out of the inhalation danger. 
So the planning assumptions the planning fact that we have to work with is that 
the more that we facilitate people leaving the Cape who are not at imminent 
risk of inhalation, from inhalation, the more we allow the Cape traffic to leave in 
those first 6 hours, the greater the risk we are putting these people that who 
are in the inhalation risk zone. 
(55:40)So as we start to think about the Cape we have to accept, I believe this is 
a planning assumption, we have to accept that in the immediate hours of a 
release while we are trying to evacuate people who are at risk that the people 
who are on the Cape are not our priority because you are not at risk in those 
first hours. Now we're going to come back to what does that mean? But that's a 
planning assumption. It's a very hard one if you are on the Cape saying last 
place, you know, ok I hear there is something going on at Pilgrim and I am 
down here in Harwich. I know what I want to do. I going to visit to Mom who 
lives up in Boston. I want to get off the Cape because I just don't like the sound 
of this. I get that. But the science and the facts tell us that in fact if we can talk 
to you and say you know what? Stay where you are for 6 hours and help us 
evacuate this area that that is how we ought to approach it. So ...... what do we 
suggest? Well, what else do we know? And I started to elude to it. We know that 
as we order .... once we know that, once it becomes public that there is any 
emergency at Pilgrim, people outside of the EPZ are going to try .... some 
number of people are going to try to get away from the area. Whether they are 
at risk or not, we know it is human nature. As I said, if I'm in Harwich or if I 
happen to be on the Vineyard, I'm thinking should I get out of here? Wouldn't I 
be safer in Detroit at my mother's house than sitting here on the Vineyard? 
Maybe. So I 'm going to start thinking, how do I get out of here? I know that lots 
of people , once we know that there is an emergency at the plant, who on the 
Cape are going to start thinking, I want to leave and are going to, I use the 
expression, self-evacuate, meaning you're going to make some amount of 
people are going to make a decision I want to leave even though I have 
not ..... an evacuation has not been ordered. That's not just people on the Cape 
but if I am sitting up here in Plympton which is outside the 10 miles, I'm going 
to do the same thing. But obviously it is a very different circumstance because if 
I am in Plympton, I've got all sorts of ways to get out of town and I don't have to 
drive towards the danger zone. If I'm any where on the Cape and want to drive 
off of the Cape, there are two things that we have to recognize. One, it's going 
to exacerbate our traffic problems around the evacuation. So it's going to 
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compromise the evacuation. And second, it is going to require people to drive 
towards the area in which there is an inhalation danger. Now the ten mile zone 
is there. You can get off of the Cape without going into it 10 miles. But we need 
understand that our, you know, what our first reaction is going to be. 'Let's get 
out of Dodge' may not be our best reaction. Our best reaction may be 'Hey, 
maybe I ought just stay in Harwich for the night. If I'm in, you know, I'm better 
off here than here. I'm not in inhalation danger here and you know what? I 
understand these people are at risk and I gotta help them evacuate.' 
( 59 :36) So .... that being said what do we need to do and what does MEMA want 
to pledge to do? As I said two things that I thing we ought to go to work on 
right away in partnership with the REPC. One is how do we manage the traffic? 
How do we manage and deal with those people who, without an evacuation 
order, are going to get on the road and say I'm going, I'm getting off the Cape? 
We know and you know how bad a situation is it going to be? Well , it depends 
on a lot of things including what time of year this happens. What's my 
nightmare? It's the same one I have in August around hurricanes. It's about 
August 15th weekend ... is you know if a beautiful Aug 15, a beautiful Sunday 
after 3 gorgeous days right around August 15 is my worst cast scenario for a 
hurricane and for this scenario. Why? Because we get more people on the Cape 
and Islands that on any other day of the year. So, that's my worst case scenario. 
So obviously the traffic depends on when this happens, time of year, weather, 
and a lot of factors. But we need to figure out how to manage that traffic. And 
second, we need to figure out how to better communicate with local officials 
and the public to try to convince people not to self-evacuate and to stay put 
and follow the directions of public safety officials. Those are our two 
challenges. On the traffic front there are some things that we need to do. We 
have to figure out ... so let me ..... . the current traffic plan that exists today and 
there is a lot of ..... bunch of people in the room are gonna nod and there was 
some bad press .... well some confusing press stories around this and MEMA 
was at fault for some of this . The current plan, recognizing this problem, 
apparently uses the word that the public should be discouraged from traveling 
beyond Route 2 .. exit 2, you know, people traveling down ... up route 6 should 
be discouraged from continuing beyond exit 2 and going over the Sagamore 
Bridge- discourage. Well, I am hoping the new plan is going to be much clearer 
but we have to work on this. I will tell you .what my opinion of this. My opinion 
is that if an emerg .. if an evacuation is ordered of the EPZ that we need to put 
traffic control points along Route 6. We also have to worry about 28 and some 
of the other roads but let's focus on Route 6. We need to put traffic contro l 
points on and we need to monitor traffic very carefully. By most importantly we 
need to monitor traffic that is evacuating. If we find that the evacuation is being 
bogged down around the Sagamore Bridge to the extend that it is 
compromising the public health of people trying to evacuate, then the traffic 
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control points that are at exit 2 need to have the discretion to prohibit traffic 
from passing beyond exit 2 and going over the Sagamore Bridge. It does not 
make sense to take people who are not at danger and have them compromise 
the evacuation of people who are at danger. So now we need to deal with the 
possibility that we may need to prohibit traffic from leaving the Cape, 
particularly over the Sagamore Bridge, for a period of time which might be as 
long as 6 hours. Once we get to 6 hours, this bottleneck goes away and we'd be 
able to facilitate traffic going over the bridge. Now what about the Bourne 
Bridge? Can we move traffic from 6 to 28 and then off the Bourne Bridge during 
those first 6 hours, during the evacuation. Well, there are a couple of things we 
need to do. As the chief alluded to we have a Cape Cod Emergency Traffic Plan 
that we activate for hurricanes and there's a number of things in there that we 
need to look at, I think, to incorporate into our Pilgrim our nuclear traffic plan. 
One of them is that we open up the MMR so that we can move traffic from 6 to 
28 across the MMR because as you know normally it's very hard to go from 6 to 
28. There aren't a lot of ways to do that and with any traffic it's just, everything 
would come to a standstill. So what we need to look at that as an option is 
opening up the MMR. But the same planning assumption needs to, I think, 
needs to be there which is if we look at the Bourne Bridge and if we see that it 
is bottlenecked to the degree that evacuation is compromised at the Bourne 
Bridge, then we might have to close both bridges for a period of time. Now, 
everybody on the Cape when we think about hurricanes lives with this reality 
that at 70 mph sustained winds we close the bridges. All of us who live or visit 
on this side of the canal understand that. So this is another one of those 
scenarios in which we may need to live with the reality that we need to close the 
bridges to off Cape traffic with the exception obviously of emergencies and we 
can figure .. and there's no problem with building in a system in which if we have 
to move people to hospitals, there are emergencies we can get cars over where 
we need to. This is not like the hurricane where the bridges are simply unsafe 
to pass. So we'll build that in but we may need to live with the fact that up to 6 
hours people are not going to leave the Cape. So what do we .... but we still 
have to figure out how to manage the traffic. We still need a plan that says if 
you are coming down route 6 and we know that we're closed here, does it really 
make sense to allow people to come all the way to exit 2? Probably not. You 
know, I can tell you off the top of my head I'd be looking at diverting a lot of 
traffic at exit 6 for example. But we need to have a plan of what to do with 
those people so you are not coming down the road and stuck and sitting there 
and we have an entire traffic nightmare on the Cape. 
(1:07: 13)We have to have a plan that tells -talks about, well, do we turn people 
around so they can go back where they came? Do we move people over to 28? 
Do we open up the MMR? You know, in our hurricane plan for people who are 
stuck on the road, they've left their houses and can't get over the bridge. What 
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do we do? We open up the barracks at the MMR as a temporary shelter for up to 
depending on the number of beds and the time of year but we can shelter up 
to, you know, 5-6,000 people on the MMR. We may need to open the MMR up 
for people who have left their homes and have come down and for 6 hours they 
can't get off. What are we going to do with them? We may need to move people 
onto the MMR where we can shelter, them feed them, clothe them, provide 
emergency medical care, etc. but we have to have a plan. It's not good enough 
what you've got right now which is nothing. But the other critical component of 
this is the public alerting, public messaging component. We will do our job 
better if we can convince the person that's sitting in Yarmouth, sitting in 
Chatham, not to get in their car. To tell them, listen, stay put. Now, we know 
that with that south wind we know in the days to come there is going to be a 
relocation of people on the Cape. We know that. You are in ... you are going to 
be in harms way. You will be in the ingestion danger zone and you will relocate. 
But by the time you are relocating, it isn't a problem with the bridges. The 
evacuation is over. And this can be planned out. We can take the hours to work 
on where we are moving people and how are we moving them. So I have said 
probably more that you all wanted to hear. I probably said a few things that 
some of you are going to want to react to and I understand that. But so I'm 
going sort of wrap up by saying- Where do we want to go from here? In the 
days to come, I want to sit down. We're going to do two things. We're going to 
sit down with Sean and his team and get input into what I 've just offered. I've 
offered some thoughts on how to proceed. It may well be that Sean's team who 
knows the Cape a lot better than I do and as great planners can say 'Hey, you 
know what? I think we can tweek those assumption you've been making' or 'I 
think we can approach this a different way.' That's great. We don't have a plan. 
What I want to do is put the smart people together that can develop a plan but 
it's got to be a plan that is built around facts and science that protects the 
people that need to be protected in the order they need to be protected in. 
(1: 10:2 5) So I want to start that process. Now, what about the plant? What about 
the existing traffic plan? The plant is going to continue and to work to finish 
what is required of them which is the evacuation plan for the 10 miles. What I 
want to do is create a new plan that, you know the equivalent of the Cape Cod 
Emergency Traffic Plan which was designed ... was not designed for a Pilgrim 
Nuclear incident. We need to build a new plan or a new annex that talks about 
how are we going to manage an incident, the traffic, and messaging around an 
incident at Pilgrim. We are in discussions with the plant to see if they will fund 
that. I am optimistic but that is not a stumbling block. It doesn't matter whether 
the plant says they'll fund it or not. We are going to do this and I 'm not going 
to do it by asking every community to pay some money to do this. We'll get this 
job done if I can get some resources from the plant, hey, that's great. If I don't, 
believe me, it is not a stumbling block. We've done a lot of things without 
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private sector paying for them and this is one that we have to get done and we 
will get it done. 
I'll pause and ask Christine and John whether any points which you think 
I ....... additional comments, points. I'm going to let Christine explain. 
(1:12;00) 
(Q): Explain what the ingestion danger is and you can be present. 
(KS)-1 am going to let Christine explain that but yes, 
(Q): So as explained to us, the ingestion danger is you can be in the presence 
with the particles but if you actually consume them then your body takes that 
rad iation and concentrates it so you are then in greater danger to radiation but 
if you are just present it is not a risk for (inaudible) 

(KS): Hold on. Ask the chief for directions on how he would like to proceed. It's 
his meeting so I'm .. whatever you would like to do. 

Chief Baker: OK, it's 3:30 and I promised the committee that we'd be out at 4. 
I'd like to do two things with questions. Many of you are writing notes 
(inaudible), anything that is in depth or challenging, I ask you to submit it to us 
in writing and we will direct it to Kurt and will get feedback directly to you or 
your organization. (inaudible) So at 10 of, I am going to stop the meeting and 
proceed with public comments for those folks and there are at least 3 people 
who have identified to me that they wish to make a comment so we will reserve 
that time. I would like to start with members of the committee. If there are 
members of the committee that have a question of Kurt, now is a great time for 
a question. 
(11: 14:25) 
(Q) : Am I correct in understanding that if that plume, ingestion plume, say were 
to cut across Sandwich, Bourne, and Mashpee, to bring people after the period 
across the area, driving 6 to leave would not (inaudible) 
(KS): Well, you know and I just realized I want to get back to Fukushima. There 
was something I said I would talk to you about and forgot but ... In all 
likelihood we would look to preclude people from crossing that area and 
stirring up radioactivity that's on the ground. You know, there will be 
challenges but again that's not something we have to live with, the geography 
that we were given, so you know, so .. How will we do that? It depends on 
where the plume is, you know, and, ..... but ideally when we do our exercises, 
when we order a relocation, we close those areas. Now, we also have, we do 
have, we do have and we do exercise ..... What's that John? What do we call it? 
the plan for ... we have plans, a system in which we allow, once we have 
identified and created the relocation zone, we have plans for how we allow 
people back in to get, for example, possessions. We have a system to do that. 
They do it in Fukushima. They do it in Japan. Now so once we relocate people 
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out of an area because it is not an inhalation danger, we can put people in 
protective gear and we can put dosimeters on them and let them go back in for 
a specified period of time and we do that. That's ... we exercise those plans. 
(someone speaks out the word 're-entry') Re-entry, there we go, re-entry plans. 
Now, let me just .. Fukushima. And the 50 mile order from the state department 
what was that and what happened in Japan? What did the Japanese government 
do? Well, one of the unfortunate things is that as Fukushima was happening as 
the release was threatening and then occurring, there was a ...... there certainly 
was an inadequate flow of information from the Japanese government to the 
United States government. The United States government did not have the real 
time data and information to know what the conditions were on the ground, 
what was happening particularly in those first number of days. The japanese 
government, and I don't stand behind their decisions and I don't know on what 
information they acted, but the Japanese government ordered an evacuation, an 
inhalation zone evacuation that went out less than 10 miles from the plant. 
And the NRC tells us, after working with the Japanese government, after the 
fact ,understand, what they knew and why they made the decisions. The NRC 
tells us that the Japanese government found the same thing that the NRC 
expected they find is that the inhalation risk during the release at Fukushima 
did not extend out even 10 miles. There was an immediate evacuation. It was 
extended but ultimately less than 10 miles. Now, that was in the first hours and 
days when the release was ongoing and the inhalation dangers were what they 
were responding to. As we got out a number days, the United States 
government, Energy, NRC, were tryin_g to figure out where the ingestion zone , 
danger zone was. 
(1: 18:42) 
And ultimately in those first days the United States government the NRC 
concluded we .. they couldn't map out go to the other map, they didn't ... the US 
government did not have the resources on the ground in the days after 
Fukushima to do this type of mapping and to identify where the inhalation 
danger was. This I want you to know that this is 50 miles . When we did this 
exercise and this was an exercise put together by FEMA and the NRC we 
actually did a 50 mile exercise. It's because they didn't have the facts and 
information to do that kind of mapping that several days after the release the 
US told citizens that if you are within 50 miles, you should get out. It was not 
out of concern over the inhalation risk, it was over concern of that longer term 
ingestion risk which is why the united states used a 50 mile .... When explained 
after the fact that makes sense to at least those of us who are in the business 
as to why they did it. It has completely clouded the understanding of the public 
because they hear us say well, we're only evacuating 10 miles an the pubic says 
wait a minute. In Japan we evacuate up to 50 but we don't do that here? But at 
least I want you to know where the 50 miles came from and why that is ...... and 
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why. Now, there are people shaking their heads that are saying, listen I don't 
believe you or, I got it wrong, and I'm fine with that. All I can do is provide you 
the information that has been provided to us by the federal government. We're 
open if the science needs, you know, if the science needs to change our 
assumptions , we're open to that but. So let me go back to the question 
because there is an important piece I forgot. 

(1:20:49) 
(Q>) I'm from the government too so I know where I stand about this but .... 
I know there are a lot of variables going on when you ...... these ingestion zone 
areas occur. (inaudible) 

(Q)What is the earliest possible amount of time we're going to see one of these 
ingestion zones might occur? 
KS:Let me give you an answer and I'll let Christine and John add on. As soon as 
and again you know one of the disadvantages we have is that everything I am 
saying to you is based on how we train and exercise because I 'm hoping that 
none of us in our lifetimes ever do this. But we are trained and how we 
exercise is that as soon as we perceive that there is a risk of a release from a 
plant, we request assistance from the federal government and we do a couple 
things. We immediately deploy we have several state teams who are .. that are 
designed and equipped to do this type of monitoring to identify where the 
plume is in the air and where the radioactivity is on the ground. We deploy 
those right away. Those are state resources. We immediately request from the 
federal government additional monitoring tracking resources and those come in 
the form of ground crews and very sophisticated airplanes. We would also 
request from our neighboring states that have power nuclear plants their 
ground crews. So we would begin within just a matter of hours of a threatened 
or actual release. We would start doing the mapping. The federal resources 
and the planes may be 12 to 24 hours out before they're actively working. So 
you know my answer is we start building that map within hours of the start of 
the release but it may, you know, depending on the variables, it maybe 24 
hours before we can start saying with any great degree of certainty, this is what 
it's starting to look like so it isn't instantaneous but we have the resources. Our 
state NIAT- Nuclear Incident Assistance Team- we have NIAT teams we'll deploy 
right away and then we have a lot of federal resources that can be 12-24 hours 
out. Anything to add to that, John or Christine? (inaudible) 
(1:24:35) 
KS: Because we have three EPZs in this state, Pilgrim, Seabrook, and VY, that 
means that every year MEMA as a state agency has to undergo two practice 
exercises and a graded exercise of all of these capabilities. Pilgrim 
communities do this every three years. We have three plants. So as a state 
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agency we do this as two full practice exercise and graded exercise every single 
year. We're right now we have a practice exercise number 2 for Pilgrim next 
week and the graded exercise coming right around the corner. So we exercise 
this more than other thing, any other hazard we exercise responding to is the 
one I hope we actually never ever have to do but we practice it a lot. 

(Q BCREPC director Chief George Baker) Kurt, is there any fixed monitoring in 
Wellfleet or Provicetown or anything? My concern being time, distance, and 
shielding. There's no shielding. I mean, there's the bay. (KS-'Right"). A lot of 
our data comes from military tests in Nevada and Utah (inaudible) and not over 
the ocean. And if there isn't, would you consider working with us? Is there a 
benefit to that, and most of our delegation is with us today. Here we're 
partners but we hear from our group that that is a concern and how do we go 
forward? 

(KS)Well, the short answer is that there is no real time monitoring facilities 
outside of the plant, on the plant, on the grounds of the plant itself there is. 
Now, that's different than up in Seabrook in which there is a real time, well, I'm 
not sure if real time or semi real time, monitoring network around Seabrook 
including the map within the Massachusetts portion of the EPZ. That I don't 
have an opinion on the value pro or con of the monitoring at least as it's done 
around Seabrook, There are people and experts who passionately believe that 
that real time system is a great public safety enhancement and what we need to 
do is build it out more and make it more real time so that we're getting more 
data with sort of instant wireless transmission. There are also people around 
Seabrook and both experts and non-experts who believe that it is not a 
particularly useful networking system. I don't have an opinion. I certainly would 
join in and be happy to be a part of discussions to look at the feasibility of a 
real time monitoring system if we could all reach the conclusion that it would 
be money well spent meaning valuable information but I don't have an opinion 
on the value. 
(inaudible) 
(Q)(1:28:15) 
In Nuclear plan A where you've got an evacuation. 
You've got it so that the residents who live in Falmouth stay in place. I'm just 
wondering if you have a plan B in case some sort of event happens during an 
actual disaster (inaudible)? 

(KS)Well, I'm always a proponent of having a plan Band a plan C and ya, the 
sort of, we oughta, I think we take the first step and start doing this planning 
and then when we get there we can then begin to challenge ourself, well, what 
happens when we have the hurricane that causes the incident and confluence of 
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different factors and we ought to challenge ourselves to what plan b and plan c 
ought to be but we've got to start with plan A. I think you're right. 

(Q Rep. Viera))Will this committee have a formal seat with the state committee 
on the process around evacuation or the other way around and the state is 
going to have (inaudible)? 
KS I'm sorry. I misinterpreted I thought you were making a commitment to 
work and plan with us. So let me speak to Bourne and the town of Bourne 
through various channels has written letters to the NRC recently and one of 
their requests from the town of Bourne which certainly equally applies I think to 
the town of Sandwich is once the planning, you know, planning is one thing. 
When we go operational, if when we declare a level of emergency and we stand 
up our emergency operation centers, I think it makes a lot of sense that the 
communities that have to manage the worst of those impacts which you know 
certainly start with Bourne and Sandwich, need to be in on the operational side, 
need to be in our EOCs to help manage, from an operational standpoint, the 
incident. So yes, I'm making a commitment that we are not only going to plan 
together but we have to operate together and that to me is sort of an easy one. 
And so if that's what you were asking, and I'm glad it was representative for 
clarify it, absolutely. 
(1:31:56) 
Chief Baker: All right, one or two more questions. We are running out of time. 
Any other members of the committee? Any of the elected officials that are 
present? 
(Q):inaudible 
(KS) :Yes, and funny you should ask because , what's today? Wednesday. There 
exists today a number of communications tools, that we at the local regional 
and state have to communicate with the public. On Friday, the governor, and I 
don't want to steal his thunder, but two days from now barring any kind of 
unforeseen circumstances, the governor will make an announcement that we 
are launching g yet another new tool. And we're going to starting Friday start 
driving, urging, I guess urging the public to download a free app. How many of 
you own a iphone or android smart phone? Just raise your hands, Higher so 1.. 
OK. And how many are you owners of a Blackberry smartphone. So, now, so 
the governor will announce on Friday that if you are an owner of an iphone or 
an android smart phone that there is going to be a free app that you can 
download. So that on a 24/7 basis, MEMA will be able to send you real time 
information and we will do it by it's called geofencing (?)We will draw a box on 
a map and any smartphone that has the app that's in that box will get text 
message, image files , text files , audio messages, from MEMA. So that's going 
to be the newest tool. Blackberry users, that app will be available around the 
first of the year. So that's the newest tool we are adding and we're going to put 
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a lot of, we're really going to try to push people to that. There are a lot of 
other tools out there that we, it's very easy to connect us to all the reverse 911 
local and regional reverse 911 systems that already exist. Mass 211 if you ever 
are faced with a public emergency and don't know what to do but it's 'not an 
emergency for you to call 911, call 211 24/7. There's a person there that will 
provide you information or tell you how to get information. There's a variety, 
the radio stations ... we use radio stations for the the Cape Cod Emergency 
Traffic Plan. Designated stations will have to build the same thing for this plan. 
So we have systems now. We're about to take a giant step forward in another 
two days. I urge people to have NOA crank or battery weather radios. We push 
information through that system. The scrolls that come across your tv the EAS 
ALERTS we push those right out of MEMA there ara a lot of systems out there. 
But what we have to do is tell the public make sure the public knows where they 
are. We do this, we have a plan. We communicate directly with every household 
within the EPZ. We have to talk about how we get that information to the people 
on the Cape. So that's going to be part of the plan. 
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Memo 
To: John Giarrusso 

From: Chris Chaffee 

CC: Jack Priest, Mike Slobodien, Kevin Weinisch 

Date: July 25, 2013 

Re: Cape Cod Telephone Survey Results 

TELEPHONE SURVEY 

1. Introduction 

At the request of the Massachusetts Emergency Management Agency and Entergy, KLD has 
conducted a telephone survey to obtain demographic information about Cape Cod residents 
regarding emergency planning. This memo documents the telephone survey results. 

The survey was designed to elicit information from the public concerning household 
demographics and reactions during emergencies. Information will be included in the Cape Cod 
Traffic Study final report and is encouraged to be used by emergency planners. 

2. Survey Instrument and Sampling Plan 

A draft of the survey instrument was submitted to stakeholders. After receiving comments, it 
was modified accordingly prior to conducting the survey. Attachment A presents the final 
survey instrument used in this study. 

The survey sampling plan was developed by taking representative samples from each zip code 
in Cape Cod, proportional to the zip code's population. The population estimate and number of 
households in each area were determined by overlaying Census data and Cape Cod's boundary 
using GIS software. The proportional number of desired completed survey interviews for each 
area was identified, as shown in Table 1. The sample size of 500 completed survey forms yields 
results with a sampling error of approximately ±4.4% at the 95% confidence level. 

The completed survey adhered to the sampling plan. 
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Zip Code 

00158 
02532 

02536 
02537 
02540 
02542 
02543 
02556 
02559 
02562 
02563 
02601 
02630 
02631 
02632 
02633 
02635 
02638 
02639 
02642 
02644 
02645 
02646 
02648 
02649 
02650 
02652 
02653 
02655 
02657 
02659 
02660 
02664 
02666 
02667 
02668 
02670 
02671 
02673 
02675 
Total 

Table 1. Cape Cod Telephone Survey Sampling Plan 

Population (2010) Households 

- -
14,235 5,592 
19,454 8,233 
6,216 2,283 
8,289 4,132 
701 225 
634 311 

3,170 1,399 
4,278 2,000 
2,976 1,180 

10,292 4,043 
14,498 6,303 
1,919 861 
9,796 4,361 
10,623 4,577 
4,152 2,135 
3,191 1,393 
3,298 1,606 
2,989 1,535 
4,973 2,397 
3,894 1,343 
9,427 4,071 
1,952 1,109 
7,349 2,831 

14,286 6,220 
865 425 

1,052 518 
5,842 2,928 
3,492 1,613 
2,942 1,765 
1,108 525 
6,546 3,034 
9,243 4,414 
850 410 

2,851 1,422 
3,424 1,336 
1,317 724 
986 511 

8,368 3,815 
6,797 3,281 

218,275 96,861 

Average Household Size: 

2 

Required 

Sample 

0 
29 
41 
12 
21 
1 
2 
7 

10 
6 

21 
33 
4 
23 
24 
11 

7 
8 
8 
12 
7 

21 
6 

15 
32 
2 

3 
15 

8 
9 
3 

16 
23 
2 

7 
7 
4 
3 

20 
17 

500 

2.25 

KLD Engineering, P.C. 

Rev.O 



3. Survey Results 

"If you were asked to evacuate Cape Cod because of a weather related incident, would you 
evacuate?" Approximately 59% percent of Cape Cod residents indicated they would evacuate 
when asked due to a weather related incident. 

Evacuate due to Weather 
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Figure 1. Evacuation Due to a Weather Related Incident 

"Suppose there were an incident at the Pilgrim Nuclear Power Station (PNPS} and you were 
informed that people in the Emergency Planning Zone were advised to evacuate, would you 
evacuate?" Approximately 70% percent of Cape Cod residents indicated they would evacuate 
due to a nuclear incident at PNPS. 
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"If you were told that Cape Cod is not in the Emergency Planning Zone for the Pilgrim Nuclear 
Power Station, would you still evacuate?" Approximately 50% percent of Cape Cod residents 
indicated they would evacuate due to a nuclear incident at PNPS, even knowing they are not in 
the Emergency Planning Zone (EPZ). 

Voluntary Nuclear Evacuation 

Evacuate Shelter 

Figure 3. Voluntary Evacuation Due to an Incident at PNPS 

"If you elect to evacuate, where would you evacuate to?" The majority of evacuees (62%) 
would evacuate to a friend or relative's house, 19% would evacuate to a hotel, 3% would 
evacuate to a reception center and 16% would evacuate elsewhere. 
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"How many vehicles would your household use during an evacuation?" The response shown 
in Figure 5 indicates that on average, evacuating households would use 1.13 vehicles. 

Evacuating Vehicles per Household 
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Figure 5. Number of Vehicles Households use for Evacuation 

"Would you be interested in receiving information regarding emergency planning for Pilgrim 
Nuclear Power Station?" Approximately 45% of respondents indicated they would be 
interested in receiving information regarding emergency planning for PNPS. 
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"How would you prefer to receive information regarding emergency planning?" Results show 
that for receiving emergency planning information, 29% of respondents prefer a detailed 
booklet, 29% prefer an abbreviated pamphlet, 19% prefer an email, 11% prefer a newsletter, 
6% prefer a public meeting, 3% prefer a DVD, 2% prefer social media and 1% prefer a calendar. 
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Figure 7. Emergency Planning Public Information Delivery Preference 

4. Conclusions 

The most valuable emergency planning information gathered from this survey is that 70% of 
Cape Cod households would evacuate due to an event at PNPS, but when made aware that they 
are not in the PNPS EPZ, the percent of evacuating households drops by 20%. This decrease in 
evacuating vehicles could significantly relieve congestion from evacuation pathways needed by 
the EPZ residents most at risk. 

Meanwhile, 45% of Cape Cod residents would be receptive to receiving emergency planning 
information. A public information campaign on Cape Cod could better educate residents on 
nuclear power, the risks during a radioactive release, and potentially reduce the number of 
unnecessary evacuees. 
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Telephone Survey Instrument 

Hello, my name is and I'm conducting a survey for 

the Massachusetts Emergency Management Agency The 
information you provide will be used for emergency planning to 

enhance local response plans. Emergency planning for some 

hazards may require evacuation . Your answers to my questions 

will greatly contribute to this effort. I will not ask for your name. 

COL. 1 

COL. 2 

COL. 3 

COL. 4 

COL. 5 

Sex 

Unused 

Unused 

Unused 

Unused 

Unused 

COL. 8 

1 Male 

2 Female 

INTERVIEWER: ASK TO SPEAK TO THE HEAD OF HOUSEHOLD OR THE SPOUSE OF THE HEAD OF HOUSEHOLD. 
(Terminate call if not a residence .) 

DO NOT ASK QUESTION 1: 

lA. 

lB. 

2. 
3A. 

3B. 

Record area code. To Be Determined 

Record exchange number. To Be Determined 

What is your home zip code? 

If you were asked to evacuate Cape Cod 

because of a weather related incident, 
would you evacuate? 

Suppose there were an incident at the 
Pilgrim Nuclear Power Station and you were 
informed that people in the Emergency 
Planning Zone were advised to evacuate, 
would you evacuate? 

3C. If you were told that Cape Cod is not in the 

Emergency Planning Zone for the Pilgrim 

Nuclear Power Station, would you still 

evacuate? 

3D. If you elect to evacuate, where would you 

evacuate to? (READ ANSWERS) 

Cape Cod 
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COL. 9-11 

COL. 12-14 

COL. 15-19 

COL. 20 
1 YES 

2 NO 

X DON'T KNOW/REFUSED 

COL. 21 
1 YES 
2 NO 
X DON'T KNOW/REFUSED 

COL. 22 

1 YES 

2 NO 

X DON'T KNOW/REFUSED 

COL. 23 

1 FRIEND OR RELATIVES HOUSE 

2 RECEPTION CENTER 
3 HOTEL 
4 OTHER (Specify) 

X DON'T KNOW/REFUSED 
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4 How many vehicles would your household COL. 24 

use during an evacuation? (DO NOT READ 0 ZERO (NONE) 

ANSWERS) 1 ONE 

2 TWO 

3 THREE 

4 FOUR 

5 FIVE 

6 SIX 

7 SEVEN 

8 EIGHT 

9 NINE OR MORE 

X DON'T KNOW/REFUSED 

SA. Would you be interested in receiving COL. 25 SKIP TO 

information regarding emergency planning 1 YES Q. SB 

for Pilgrim Nuclear Power Station? 2 NO Q. END SURVEY 

X DON'T KNOW/REFUSED Q. END SURVEY 

SB. How would you prefer to receive COL. 26 

information regarding emergency planning? 1 DETAILED BOOKLET 

(READ ANSWERS) 2 ABBREVIATED PAMPHLET 

3 PUBLIC MEETING 

4 NEWSLETTER 

5 CALENDAR 

6 E-MAIL 

7 SOCIAL MEDIA 

8 DVD 

X DON'T KNOW/REFUSED 

Thankyouve~much . ________________________ ___ 

(TELEPHONE NUMBER CALLED) 

IF REQUESTED: 

For additional information, contact the Massachusetts Emergency Management Agency during normal business 

hours. 

Cape Cod 

Traffic Study 

Municipality EMA Phone 

Massachusetts (508} 820-2000 

9 KLD Engineering, P.C. 

Rev. O 



Topic Previous ETE Study 

Movement of traffic from Cape Cod 
during an emergency at PNPS is 
explicitly considered. Traffic control is 

Shadow Evacuation designed to route traffic leaving Cape 
Cod from the Sagamore Bridge to the 
Bourne Bridge. This eliminates any 
shadow evacuation effect. 

Network Size 593 links; 375 nodes 

Additional field surveys carried out in 

Roadway Geometric areas where roadway system has 

Data changed since previous revision. Road 
capacities based on 2000 HCM. 

School Evacuation 
Direct evacuation to designated 
Reception Center/Host School. 

50 percent of transit-dependent 
Ridesharing persons will evacuate with a neighbor 

or friend. 

Based on residential telephone survey 
of specific pre-trip mobilization 

Trip Generation for activities. Distributions obtained for: 
Evacuation notification time, time to travel from 

home to work, time to prepare home 
and snow clearance time. 

Normal, Rain, or Snow. The capacity 

Weather 
and free flow speed of all links in the 
network are reduced by 20% in the 
event of rain and 30% for snow. 

Modeling IDYNEV System 

Special Events None considered 

Evacuation Cases 
35 Regions and 12 Scenarios producing 
420 unique cases. 

Pilgrim Nuclear Power Station 
Evacuation Time Estimate 

1-11 

Current ETE Study 

20% of people outside of the EPZ 
within the Shadow Region 

(see Figure 7-2) 

1,120 links; 746 nodes 

Field surveys conducted in December 
2011. Roads and intersections were 
video archived. 

Road capacities based on 2010 HCM. 

Direct evacuation to designated 
Reception Center/Host School. 

50 percent of transit-dependent 
persons will evacuate with a neighbor 
or friend. 

Based on residential telephone survey 
of specific pre-trip mobilization 
activities: 

Residents with commuters returning 
leave between 30 and 270 minutes. 

Residents without commuters 
returning leave between 15 and 210 
minutes. 

Employees and transients leave 
between 15 and 120 minutes. 

All times measured from the Advisory 
to Evacuate. 

Normal, Rain, or Snow. The capacity 
and free flow speed of all links in the 
network are reduced by 10% in the 
event of rain and 20% for snow. 

DYNEV II System- Version 4.0.5.0 

Plymouth 41
h of July Fireworks 

Special Event Population = 10,417 
additional transients 

27 Regions (central sector wind 
direction and each adjacent sector 
technique used) and 14 Scenarios 
producing 378 unique cases. 

KLD Engineering, P.C. 
Rev. 1 



The evolution of evacuation areas around Fukushima Oaiichi. 
From left to right: as of Aprol 2011; changes made on 1 and 16 Apnl 2012; on 17 July 2012; and on 10 August 2012 

An area to which people may rerum out not stay ovemtgl"lt . No protective equipment requtred. 
A 'restricted ' area; dose rate of over 20 millisieverts per year. Entry for specific purposes, no protective equipment required. 

c::J A 'difficult' oreo; dose rote of 20·50 mllilSieverts per year. Entry in the public interest only. 

c::::J Fully evacuated oreo 
Planned evacuatton area 

~[j][j] 
world nuclear news 

Source: MET! 
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Subject: 

Attachments: 

Follow Up Flag: 
Flag Status: 

William Maurer <wmmaurer@comcast.net> 
Wednesday, May 28, 2014 2:30 PM 
CMRSVINICKI Resource; CMRAPOSTOLAKIS Resource; CMRMAGWOOD Resource; 
CMROSTENDORFF Resource; steve colman; John Rice2; Kurt Schwartz; Christine 
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Escape From The Cape" 

Enclosures under separate cover.zip 

Follow up 
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attachments into two zip folders. There will be two emails, each with one zip folder of attachments. If 
you have already received this correspondence, apologies for the duplication. 

William Maurer 
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In reply refer to: 

A18 

March30, 2012 

United States llepartment of the Interior 
NATIO!'lAL PARK SERVICE 

Cape Cud National Seashore 
99 Marconi Site Road 
WeUfleet, MA 02667 

Tb.e Cape Cod National Seashore Advisory Commission 
Cape Cod N2.tional Seashore He<:,dql.!a!.ter<> 

99 Marconi Site Road 
Well:fleet, Ma. 02677 

U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 

Re: Pilgrim Nuclear Facility 

Dear Sirs: 

The Cape Cod National Seashore Advisory Commission was authorized by Section 8 ofPL 87-
126, part ofthe enabling legislation which cr~ated the Cape Cod National Seashore in 1961. We 
are one of the oldest National Park Service advisory bodies in the nation, and subject to The 
Federal Advisory Committee Act of 1972 (PL 92-463). Our charge is to "serve in various 
matters relating to the administration and deYelopment of the Seashore by the federal 
government as liaisons between the federal ;;pvernment on the one hand, and state and local 
governments on the other." 

Our members represent the six outer Cape Cod towns, as well as Barnstable County, the 
Commonwealth of Massachusetts and the United States Secretary ofthe Interior. We are 
appointees of the Secretary of the Interior. Matters that come before us include: the regions' 
cultural heritage, town bylaws, endangered species management, renewable energy projects, 
mainteDfu1ce of Park properties, coastal erosion/shoreline change and other types of 
environmental impact that effect our region. 

It is with regard to environmental impact and the safety and well being of our citizenry and 
visitors that we focus our attention in this lettt!r; and we respectfully ask you to do the same. We 
wish to bring forward our concern regarding the issue before you of relicensing the Pilgrim 
Nuclear Plant in Plymouth, Ma achusetts . Vle are aware that a 20-year extension of that 
facility's license is being considered, even as we remember the tragedy at a twin design plant in 
Fukishima Japan one year ago. 



Our geographical relationship to the Pilgrim Nuclear Facility is unusual. Over water we are 
about 25 miles away, across Cape Cod Bay . By land we are 50 to 90 miles away. To leave the 
Cape one must follow (mostly one lane) Route Six, our only evacuation route. This route 
follows the curving arm of the Cape towards one of two vehicular bridges which connect us to 
the mainland across the Cape Cod Canal. During the summer season our population surges as 
hundreds of thousands of visitors from around the nation and the world come to enjoy the 
pristine beauty of our maritime towns and beautiful beaches. They come to experience up close 
encounters with whales on commercial whale watch boats, and to enjoy the antics of dolphins in 
our waters and seals resting on offshore sandbars. They come to enjoy the culinary treats of 
freshly caught fish and shellfish which thrive here. They come to get away from it all. 

If there were an incident at the Pilgrim plant, which caused a plume or radioactive substances to 
waft over the Cape on the prevailing southwesterly winds, our citizens, seashore personnel, and 
sumrn~:r visitors are in harm's way. You should know that a significant number of visitors ta the 
National Seashore are often day-trippers from the mainland who do not have overnight 
accommodations for sheltering indoors. All attempts to evacuate by way of our only land 
evacuation route would be futile, indeed contraindicated, as that would only bring us much closer 
to Pilgrim. In the summer, even under nonm.l circumstance, egressing traffic at the bridges can 
produce a miles long caravan of cars, backed up for several exits before the bridge. A report of a 
radioactive leak or even a rumor of one could cause panic and mayhem on the roads. Exiting 
over the bridge would be even more impossible as people evacuating from the Pilgrim area 
produced increased southbound traffic on Route 3 on the mainland. 

As tov.-nspeople of the outer cape, we know that in the event of an incident we would be ad-vised 
to shelter in place in our homes, schools or dt:signated shelters. We would be adviseci to stay 
locked inside and block off all sources of ventilation as the plume settled over us. If we were 
well informed, and had planned ahead, we may have stored enough Potassium Iodide for our 
families to last two days, to stave off the cancerous effect of Radioactive Iodine on our thyroid 
glands. Even so we know that a wooden frame house would only provide a 10% dose reduction 
and a masonry building just a 40% dose reduction. There is nothing we could do to ameliorate 
the hazardous effects of other noxious radionuclides, with long half-lives. 

As an advisory body to a national park, our attention must also turn to the health and safety of 
our park personnel and our many visitors. W1~ have several questions. How would the Nuclear 
Regulatory Agency ensure public safety in tlw event of a Fukishirna scenario at Pilgrim? We 
need your assurance that a plan is in place. I;\ 'hat is the plan? What coordinated, interagency 
preparations have been made to protect our vi 5itors in such an emergency? Assurances that such 
an event is highly unlikely do not address our concerns. 

We know that it was the prolonged interruption of eiectrical power at the Fukjshima plant that 
added to the catastrophe. A prolonged power outage, with loss of circulating water to cool the 
spent fuel rod pools, caused a buildup of hydrogen gas. As a result explosions ensued which 
contaminated the area with radioactive toxins. Who would have predicted that their back up 
plans for generating electricity via batteries or generators would fail? But fail they did. 
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The Pilgrim facility's method of storing spem fuel rods is similar to Fukishima's, and is 
compounded by the reality that the pools contain more than three times the amount of fuel rods 
ever intended to be safely stored in them. The spent rods at Pilgrim are not encased in concrete 
and steel containers. ll1e Pilgrim facility is vulnerable to a power outage from many causes. We 
will not enumerate them all. Most likely, potential loss of power in our region can occur due to 
snowstorms, ice storms, hurricanes, flood and tornados. All such storms have occurred in our 
state recently. The back up plans for deliver.i.ng power are similar to the failed plans in Japan. 

In the face of these facts, and until we can he assured that there is no threat to public safety and 
adverse environmental impact, the Cape Cod National Seashore Advisory Commission stands in 
opposition to the relicensing of the Pilgrim Nuclear Power Plant. 

Thank you for your anticipated response. 

~f:~~ 
Richard F. Delaney ~ 
Chair, Cape Cod National Seashore Advisor~' Commission 

cc: MEMA 
Entergy 
MDOPH 
FEMA 
Governor Patrick 
Sen. Brown 
Sen. Kerry 
Rep. Keating 

/Sen. Wolf 
Rep. Peake 
Superintendent Price 
Secretary Salazar 
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DEVALL. PATRICK 
GOVERNOR 

OFFICE OF THE GOVERNOR 

COMMONWEALTH OF MASSACHUSETTS 
STATE HousE • BosToN, MA 02133 

(617) 725-4000 

May 7, 2012 

TIMOTHY P. MURRAY 
L EUTENANT GOVERNOR 

Chairman Gregory B. Jackzo 
U.S. Nuclear Regulatory Commission 
One White Flint North 
11555 Rockville Pike 
Rockville, MD 20852-2738 

Dear Chairman Jackzo: 

I write regarding the relicensing of the Pilgrim Nuclear Power 
Station. 

I urge the Nuclear Regulatory Commission to complete 
evaluation of the outstanding issues and contentions pending before 
the Commission as part of its relicensing review. There are a number 
of serious concerns that have been raised regarding public safety, 
public health and the environment, and I request that the NRC 
thoroughly consider these matters prior to making any decision on 
Pilgrim's license renewal. application. I understand that because 
Pilgrim's relicense application was filed in a timely fashion, the plant 
can continue to operate beyond the expiration of its current license, 
allowing the NRC as much time as necessary to review the 
outstanding contentions without impacting the operation of the plant. 

Public safety related to nuclear plants continues to be my 
highest priority, and safety issues become increasingly critical as 
Pilgrim's spent fuel pools reach capacity. I support many of the 
safety recommendations put forth by the Union of Concerned 
Scientists, as well as the Massachusetts Attorney General's action 
urging the NRC to address critical safety issues as part of Pilgrim's 



Chairman Gregory B. Jackzo 
May 3, 2012 
Page Two 

relicensing process. I am also supportive of the goals of the 
Department of Energy's Blue Ribbon Commission on America's 
Nuclear Future, which called for a comprehensive national strategy 
for managing the back end of the nuclear fuel cycle. I will continue to 
push for solutions to the nuclear waste issues and for collaboration 
among states as it relates to spent fuel and emergency planning. 

Thank you for your personal attention to this matter. 

Sincerely, 



GAO 

March 2013 

GA0-13-243 

United States Government Accountability Office 

Report to Congressional Requesters 

EMERGENCY 
PREPAREDNESS 

NRC Needs to Better 
Understand Likely 
Public Response to 
Radiological Incidents 
at Nuclear Power 
Plants 

This Report Is Temporarily Restricted Pending Official Public Release. 

GAO 



Highlights of GA0-13-243, a report to 
congressional requesters 

Why GAO Did This Study 

On March 11 , 2011, a tsunami 
severely damaged the Fukushima 
Daiichi nuclear power plant in Japan 
and led to the largest release of 
radiation since the 1986 Chernobyl 
disaster. Japanese authorities 
evacuated citizens within 19 miles of 
the plant. GAO was asked to examine 
issues related to emergency 
preparedness at nuclear power plants. 
This report examines (1) federal, 
licensees', and local and state 
authorities' responsibilities in 
radiological emergency preparedness, 
(2) the activities NRC and FEMA take 
to oversee licensee and local and state 
radiological emergency preparedness, 
and (3) NRC and FEMA requirements 
for informing the public on 
preparedness and NRC's 
understanding of public awareness. 
GAO reviewed laws, regulations, and 
guidance; examined emergency plans 
from licensees and local and state 
authorities; visited four nuclear power 
plants; and interviewed federal, local 
and state, and industry officials. 

What GAO Recommends 

To better inform radiological 
emergency preparedness efforts, GAO 
recommends that NRC obtain 
information on public awareness and 
likely public response outside the 10-
mile zone, and incorporate insights into 
guidance, as appropriate. NRC 
generally disagreed with GAO's 
finding, stating that its research shows 
public response outside the zone 
would generally have no significant 
impact on evacuations. GAO continues 
to believe that its recommendation 
could improve radiological emergency 
preparedness efforts and is consistent 
with NRC guidance. 

View GA0-13-243. For more information, 
contact Frank Rusco at (202) 512-3841 or 
ruscof@gao.gov or Stephen Caldwell at (202) 
512-9610 or caldwells@gao.gov 

March 2013 

EMERGENCY PREPAREDNESS 
NRC Needs to Better Understand Likely Public 
Response to Radiological Incidents at Nuclear Power 
Plants 

What GAO Found 

The U.S. Nuclear Regulatory Commission (NRC) and the Federal Emergency 
Management Agency (FEMA) are collectively responsible for providing 
radiological emergency preparedness oversight and guidance to commercial 
nuclear power plant licensees and local and state authorities around the plants. 
In general, NRC is responsible for overseeing licensees' emergency 
preparedness at the plant (on-site), and FEMA is responsible for overseeing 
preparedness by local and state authorities around the plant (off-site). NRC and 
FEMA have also established a 1 0-mile emergency planning zone around nuclear 
power plants. Licensees are responsible for managing on-site radiological 
emergency preparedness and developing and maintaining plans that define 
activities that the nuclear power plant must take to prepare for and respond to a 
potential incident at the plant. Participating local and state authorities within the 
1 0-mile zone must develop protective actions for responding to a radiological 
incident, including plans for evacuations and sheltering in place . A recent NRC 
task force considered the adequacy of the zone size and concluded that no 
change was currently needed but will be re-evaluated as part of its lessons 
learned efforts for the Fukushima incident. 

NRC and FEMA conduct activities to ensure that licensees and local and state 
authorities have adequate plans and capabilities to respond to a radiological 
incident. For example, NRC and FEMA review emergency plans developed by 
licensees and local and state authorities to ensure that planning standards are 
met. In addition, NRC and FEMA observe exercises for each plant that licensees 
and local and state authorities conduct every 2 years to demonstrate their ability 
to respond to an incident. NRC also requires licensees to develop estimates of 
how long it would take for those inside the 1 0-mile zone to evacuate under 
various conditions. Licensees are to provide these evacuation time estimates to 
local and state authorities to use when planning protective action strategies. 

NRC and FEMA require licensees and local and state authorities, respectively, to 
provide information annually on radiation and protective actions for the public 
only inside the 1 0-mile zone. Those in the 1 0-mile zone have been shown to be 
generally well informed about these emergency preparedness procedures and 
are likely to follow directions from local and state authorities in the event of a 
radiological emergency. In contrast, the agencies do not require similar 
information to be provided to the public outside of the 1 0-mile zone and have not 
studied public awareness in this area. Therefore, it is unknown to what extent the 
public in these areas is aware of these emergency preparedness procedures, 
and how they would respond in the event of a radiological emergency. Without 
better information on the public's awareness and potential response in areas 
outside the 1 0-mile zone, NRC may not be providing the best planning guidance 
to licensees and state and local authorities. 

--------------- United States Government Accountability Office 
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GAO 
Accountability • Integrity* Reliability 

United States Government Accountability Office 
Washington, DC 20548 

March 11, 2013 

The Honorable Barbara Boxer 
Chairman 
Committee on Environment and Public Works 
United States Senate 

The Honorable Sheldon Whitehouse 
Chairman 
Subcommittee on Oversight 
Committee on Environment and Public Works 
United States Senate 

The Honorable Robert P. Casey, Jr. 
United States Senate 

The Honorable Bernard Sanders 
United States Senate 

In March 11, 2011, a 9.0-magnitude earthquake and subsequent tsunami 
devastated northeastern Japan and severely damaged the Fukushima 
Daiichi nuclear power plant. The resulting radiological emergency 
involved the most extensive release of radioactive material at a nuclear 
power plant since the 1986 Chernobyl disaster. Following this release, the 
Japanese government evacuated people within 12 miles of the plant, and 
later extended the evacuation to 19 miles. In total , almost 150,000 people 
were evacuated . On March 16, 2011, the U.S. Nuclear Regulatory 
Commission (NRC)-an independent federal agency that licenses the 
104 U.S. commercial nuclear power reactors and regulates their safe 
operation and security-recommended that U.S. citizens within 50 miles 
of the Fukushima Daiichi plant evacuate. 1 NRC officials said that this 
recommendation was a conservative estimate based on limited and often 

1NRC grants licenses to companies that may operate more than one commercial nuclear 
power plant. For purposes of this report, we refer to both licensed companies and the 
physical power plants as licensees. 
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conflicting information about the exact conditions of the reactors and 
spent fuel pools at the power plant. 2 

The Japanese experience raised questions in the United States about 
radiological emergency preparedness for commercial nuclear power 
plants, 3 particularly as populations near plants have grown. NRC and the 
Federal Emergency Management Agency (FEMA), within the Department 
of Homeland Security (DHS), are the two primary federal agencies 
responsible for radiological emergency preparedness for U.S. nuclear 
power plants and their surrounding areas. The Atomic Energy Act of 
1954, as amended, requires that NRC grant licenses only when assured 
that the public's health and safety are adequately protected . In carrying 
out this requirement, NRC makes radiological health and safety 
determinations on the overall state of emergency preparedness for a 
commercial nuclear power plant site-both at the plant (on-site) and in 
the area surrounding the plant (off-site). FEMA is responsible for leading 
the nation 's disaster preparedness activities. In the context of radiological 
preparedness, FEMA is responsible for assessing off-site preparedness 
and providing guidance and assistance to local and state authorities 
through its Radiological Emergency Preparedness (REP) program. In 
making its overall determinations about radiological public health and 
safety for a commercial nuclear power plant, NRC reviews FEMA's 
assessments of off-site emergency preparedness as part of NRC's 
licensing and regulatory requirements. 

Federal preparedness guidance generally states that planning for 
evacuations should extend to 10 miles from the plant because NRC 
studies have shown that health risks to the public outside of 10 miles 
would be low in a radiological incident. NRC and FEMA officials told us 
that if conditions warranted , current planning would allow evacuation to 
occur beyond 10 miles. Nationwide, each of the 65 operating commercial 
nuclear power plants has a 1 0-mile emergency planning zone around the 

21n this report, when we use the term power plant, we are referring to an entire site , and 
nuclear power reactors are the individual units at each site. Some nuclear plants store 
spent nuclear fuel in specially designed pools of water, and a fire at a spent fuel pool 
could result in the widespread release of radiation. 

3For the purposes of this report, radiological emergency preparedness involves a 
combination of planning , resources, training , conducting exercises, and organizing to 
build , sustain , and improve operational capabilities for responding to an incident at a 
commercial nuclear power plant. 
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plant; in total , these zones include at least 490 local and state authorities, 
according to NRC and FEMA officials. 4·5 These plants and surrounding 
local and state authorities develop plans for evacuations and other 
protective actions, such as sheltering in place, to protect public health and 
safety during an incident in which there is a potential for radiological 
release.6 

In this context, you asked us to review radiological emergency 
preparedness for commercial nuclear power plants. The objectives of this 
report were to (1) describe the roles and responsibilities of NRC and 
FEMA, the licensees, and local and state authorities for radiological 
emergency preparedness; (2) describe the actions NRC and FEMA take 
to oversee licensee and local and state radiological emergency 
preparedness; and (3) examine NRC and FEMA requirements for 
informing the public about preparedness and NRC's understanding of 
public awareness. This report focuses on NRC, FEMA, and local and 
state efforts inside the 1 0-mile emergency planning zone, where the 
majority of radiological emergency preparedness planning takes place. 

To address these three objectives, we reviewed relevant federal laws and 
regulations and NRC and FEMA guidance documents, and local and 
state authorities' radiological emergency response plans associated with 
the four commercial nuclear power plants we visited including Indian 
Point Energy Center in New York, St. Lucie Nuclear Power Plant in 
Florida, and Limerick Generating Station in Pennsylvania. We selected 
this nonprobability sample of nuclear power plants based on multiple 
criteria . These criteria included plants that (1) had over 1 million people 
within 50 miles and over 200,000 people within 10 miles and (2) were 
located in different FEMA regions. In addition , we wanted to observe a 
plant conducting a radiological emergency preparedness exercise, which 

4For the purposes of this report, local and state authorities include any local , state, or 
tribal government; supporting private industry and voluntary organizations; and any other 
off-site response organization responsible for carrying out emergency functions in the area 
surrounding the plant during a radiological emergency. 

5Th ere are 104 operating reactors at the 65 operating commercial power plants. 

6 Protective actions include measures to avoid or reduce the public's exposure to radiation 
from a release of radioactive material , such as sheltering in place, evacuation , and/or use 
of potassium iodide (KI) in pill or liquid form. 
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Background 

each plant must conduct once every 2 years. 7 Congressional requesters 
also expressed interest that we increase our regional sample by visiting a 
plant outside of the East Coast. As a result, we selected the San Onofre 
Nuclear Generating Station because it was the only plant outside the East 
Coast that met some of our criteria , including that it has the second 
highest population in the country within 50 miles of a plant. We 
interviewed NRC and FEMA officials from headquarters and the regional 
offices in which the plants were located, the Environmental Protection 
Agency (EPA), licensee officials for the four plants we visited, and local 
and state authorities responsible for emergency preparedness in areas 
around the plants. We observed a radiological emergency preparedness 
exercise to determine how the licensee and federal , local , and state 
stakeholders conduct and evaluate preparedness exercises. We also 
reviewed the four power plants' studies of estimated times for evacuation 
from the area around the plants to understand how these studies inform 
updates to local and state radiological emergency response plans. To 
determine how radiological emergency preparedness information is to be 
communicated to the public, we reviewed NRC and FEMA guidance on 
how licensees and local and state authorities should provide information 
to the public. We also interviewed federal , state, and local officials to 
understand how the public is informed of evacuation planning and 
radiological emergency preparedness. 

We conducted this performance audit from February 2012 to March 2013 
in accordance with generally accepted government auditing standards. 
Those standards require that we plan and perform the audit to obtain 
sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives. We believe that 
the evidence obtained provides a reasonable basis for our findings and 
conclusions based on our audit objectives. 

The key federal agencies involved in emergency preparedness at 
commercial nuclear power plants include NRC and FEMA. NRC makes 
radiological health and safety determinations on the overall state of 
emergency preparedness for a commercial nuclear power plant site
both at the plant (on-site) and in the area surrounding the plant (off-site). 

7Because this was a nonprobability sample, the information collected du ring these site 
visits cannot be generalized to all 65 commercial nuclear power plants but provides 
illustrative information . 
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Emergency Planning Zones 

Sources GAO and Exelon Cotpo<abon 

• Population in 10-mile emergency 
planning zone: 252,000 

• Location: 21 miles NW of Philadelphia, PA 
• Generation: Two reactors generate about 

2,345 megawatts total, which is enough 
to power more than 2 mrllion homes, 
according to the licensee. 

• Licenses Issued: Umt 1 -810811985 
Unit 2 - 812511989 

• Licenses' expiration: Unrt 1 -1012612024 
Unit 2 - 612212029 

Note: Pennsylvania policy calls for a single 
protective action for the entire 1 0-mile 
planning zone upon a General Emergency 
event classification 

1 0-Mile Emergency Planning Zone 

Soun:e GAO 

In addition, FEMA is responsible for providing guidance and assistance to 
local and state authorities and for assessing off-site radiological 
emergency preparedness and communicating those assessments to 
NRC. EPA also supports radiological emergency preparedness by 
developing a radiation guide that helps licensee officials and local and 
state authorities make decisions during a radiological incident at a 
commercial nuclear power plant. 

In 1978, a joint NRC and EPA task force issued guidance that provided a 
planning basis for off-site preparedness around commercial nuclear 
power plants8 and, in this guidance, the agencies established two 
emergency planning zones. NRC defines emergency planning zones as 
areas for which planning is needed to ensure that prompt and effective 
actions can be taken to protect the public in the event of a radiological 
incident at a nuclear power plant. 9 1n 1980, NRC and FEMA directed that 
this emergency planning zone guidance should be incorporated into 
emergency preparedness documents and planning. The 1978 guidance 
established the following two emergency planning zones: 

• 10-Mile Plume Exposure Pathway Emergency Planning Zone. 
According to the guidance, the principal health risks in this zone 
include direct exposure to radiation and inhalation exposure from the 
passing radioactive plume. For the plume exposure pathway, 
evacuation or shelter in place should be the primary protective 
actions. The radius for the emergency planning zone implies a circular 
area, but the actual shape can depend upon the characteristics of a 
particular site. For example, local authorities around the Limerick 
Generating Station in Pennsylvania told us that the Pennsylvania 
Turnpike was used as a boundary for part of the 1 0-mile zone. This 
road established a well-known landmark as a boundary that could be 
referenced when communicating instructions to the public about a 
radiological incident. 

8NRC and EPA, Planning Basis For the Development of State and Local Government 
Radiological Emergency Response Plans in Support of Light Water Nuclear Power Plants, 
NUREG-03961EPA 520/1-78-016 (Wash ington , D.C.: December 1978). 

9NRC gu idance uses the term "incident" instead of "accident" in discussing radiological 
plann ing and preparedness because an intentional hostile action directed at a nuclear site 
could become the direct cause of a radiological emergency. 
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• 50-Mile Ingestion Exposure Pathway Emergency Planning Zone. 
According to the guidance, the principal health risk in this zone is 
exposure from ingesting contaminated water or foodstuffs such as 
milk, fresh vegetables, or fish . In this pathway, health risks would 
come from longer term problems associated with contaminated food 
and water. Early actions to prevent contamination should include 
removing cows from pasture and putting them on stored feed. 

According to NRC officials, the 1 0-mile and 50-mile emergency planning 
zones established in 1978 remain adequate, as indicated by recent NRC 
studies examining potential consequences at two nuclear power plants, 10 

as well as public health impacts from the March 1979 incident at Three 
Mile Island in Pennsylvania and the 2011 Fukushima incident. 

Protective actions are designed to decrease the time of exposure to 
radiation so that the benefits of the action offset any undesirable 
consequences, increase the distance from a radioactive source, provide 
shielding from the radiation plume, or limit ingestion of contaminated 
foodstuffs. Local and state authorities can implement a number of 
protective actions within the 1 0-mile emergency planning zone, including 
evacuating the public from areas that the projected plume is expected to 
cover, sheltering the public in homes or other structures, and providing 
potassium iodide to the public and emergency workers, if necessary, to 
provide some protection from an internal radiation exposure of radioactive 
iodine.11 Further, for any given radiological incident, the same protective 
action may not necessarily be appropriate for all areas within the 1 0-mile 
zone. For example, the public in areas of the zone closest to the plant 
may be instructed to evacuate, while the public in other parts of the zone 
may be told to shelter in place. The appropriate protective action will 

10NRC, State of the Art Reactor Consequence Analyses Project Volume 1: Peach Bottom 
Integrated Analysis, NUREG/CR-7110 (Albuquerque, New Mexico: January 2012). The 
Peach Bottom Atomic Power Station is located in Peach Bottom Townsh ip, Pennsylvania. 
NRC, State of the Art Reactor Consequence Analysis Project Volume 2: Surry Integrated 
Analysis NUREG/CR-711 0 (Albuquerque, New Mexico: January 2012). The Surry Power 
Station is located in Surry County, Virginia . 

11According to NRC officials , the use of iodine to protect against the effects of rad iation is 
recognized as an effective supplement to evacuation for situations involving radiation 
releases when evacuation cannot be implemented, or if exposure were to occur as a 
result of evacuation . Potassium iodide's usefulness as a protective measure is lim ited and 
only affords protection for the thyroid gland from an internal radiation exposure of 
radioactive iodine. It does not protect the body from radiation exposure or radiation dose. 
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Radiological Emergency 
Preparedness 

depend on a number of factors, including the projected beginning and 
duration of the radiological release, composition and direction of the 
release, weather conditions, and time of day. According to FEMA 
guidance, certain weather conditions, plume direction, or an event caused 
by a terrorist attack may pose an undue risk to evacuation and could 
make sheltering in place the preferred protective action. 12 

The incident at the Three Mile Island nuclear power plant near 
Middletown, Pennsylvania, on March 28, 1979, was the most serious in 
U.S. commercial nuclear power plant operating history, even though it led 
to no deaths or injuries to plant \Yorkers or members of the nearby 
community. In the incident, equipment malfunctions, design-related 
problems, and worker errors led to a partial meltdown of the core of one 
reactor and small off-site releases of radioactivity. Following the March 
1979 incident, the White House transferred the federal lead role for off
site emergency planning and preparedness activities from NRC to 
FEMA 13 and, in 1980, NRC and FEMA entered into a memorandum of 
understanding to establish a framework of cooperation in matters of 
planning of radiological emergency preparedness. 14 This memorandum 
created a joint NRC and FEMA Steering Committee to implement and 
maintain these efforts. FEMA was directed to coordinate all federal 
planning for the off-site impact of radiological incidents and take the lead 
for assessing local and state authorities' radiological emergency response 
plans, make findings and determinations on the adequacy and capability 
of implementing off-site emergency plans, and communicate those 
findings and determinations to NRC. NRC agreed to review those FEMA 
findings and, in conjunction with NRC findings for licensees' emergency 
plans, determine the overall state of emergency preparedness. NRC uses 
these overall determinations to make radiological health and safety 

12FEMA, Radiological Emergency Preparedness Program Manual (April2012). 

13See 44 C.F.R. § 350.3(a) (2012) , NRC and FEMA, Memorandum of Understanding 
Between NRC and FEMA To Accomplish a Prompt Improvement in Radiological 
Emergency Planning and Preparedness, 45 Fed. Reg . 5847 (Jan . 24, 1980) (referencing 
directive). 

1444 C.F.R. pt. 353 app. A "Memorandum of Understanding Between Federal Emergency 
Management Agency and Nuclear Regulatory Commission ." (2012) (codifying current 
memorandum of understanding, as last revised 2003). 
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decisions when it issues licenses to nuclear power plants and during 
continuous monitoring of the overall state of radiological preparedness. 

To manage its new responsibility for off-site emergency planning and 
preparedness in areas around commercial nuclear power plants, FEMA 
established the REP program. The REP program coordinates FEMA's 
effort to provide policies and guidance to local and state authorities to 
ensure that they have adequate capabilities to respond and recover from 
a radiological incident at a commercial nuclear power plant. The REP 
program has two funding sources: ( 1) a flat fee paid by licensees that is 
the same for each power plant and (2) variable fees paid by licensees to 
cover the cost of REP program activities associated with biennial 
exercises that each nuclear power plant and relevant local and state 
authorities must conduct every 2 years demonstrating the capabilities in 
their radiological emergency response plans. Local and state participation 
in off-site radiological emergency preparedness is voluntary, but 
participation in the program necessitates that local and state authorities 
adhere to the program's requirements set forth in federal regulations and 
guidance. 15 FEMA officials told us that all local and state governments 
that have a 1 0- or 50-mile commercial nuclear power plant emergency 
planning zone within their boundaries participate in the REP program. If 
local and state authorities opted not to participate in the REP program, 
licensees would have to demonstrate sufficient capabilities to fulfill off-site 
emergency response responsibilities . 16 

In the aftermath of the Fukushima incident, NRC established the Near
Term Task Force in March 2011. The goal of the task force was to review 
NRC processes and regulations to determine whether additional 
improvements were needed to NRC's regulatory system and to make 
recommendations for these improvements. The task force review resulted 
in 12 recommendations to NRC, including 3 related to strengthening 
radiological emergency preparedness. For example, the task force 
observed gaps in public awareness in the United States following the 
incident at Fukushima. It recommended that, as part of a follow-on 
review, NRC should pursue emergency preparedness topics related to 

1544 C.F.R. pt. 350 (2012); FEMA, Radiological Emergency Preparedness Program 
Manual, (April2012) . 

1610 C.F.R. 50.47 § (c)(1) (2012). 
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NRC and FEMA Guide 
Licensees and Local 
and State Authorities 
in Radiological 
Emergency 
Preparedness 

NRC and FEMXs 
Regulations and Guidance 
Establish the Framework 
for On-site and Off-site 
Radiological Emergency 
Preparedness 

decision making , radiation monitoring , and public education, particularly 
to increase education and outreach in the vicinity of each nuclear power 
plant in the areas of radiation , radiation safety, and the appropriate use of 
potassium iodide. With regard to the size of the emergency planning 
zones, NRC officials told us that the task force considered the existing 
planning structure, including the 1 0-mile plume exposure pathway and 
50-mile ingestion exposure pathway emergency planning zones, and 
found no basis for recommending a change. 17 

NRC and FEMA are responsible for guiding licensees and local and state 
authorities in radiological emergency preparedness. Specifically, NRC 
and FEMA's regulations and guidance establish the framework for on-site 
and off-site radiological emergency preparedness. Licensees manage 
preparedness on-site, and local and state authorities manage 
preparedness off-site. 

NRC and FEMA's regulations for radiological emergency preparedness, 
originally issued in 1980 and 1983, respectively, are based upon 1980 
guidance developed by a joint NRC and FEMA Steering Committee. 18·19 

The regulations include 16 planning standards that nuclear power plants 
and local and state authorities are to address in their radiological 
emergency response plans. The standards require such actions as 
assigning responsibilities for the licensee and local and state authorities 
within the 1 0-mile emergency planning zone; establishing procedures on 
when and how the licensee is to notify local and state authorities and the 
public; developing a range of protective actions for emergency workers 
and the public within this emergency planning zone, such as evacuations 
or recommendations that the public remain indoors; and providing and 
maintaining adequate emergency facilities and equipment to support the 
emergency response. (App. I lists the 16 planning standards.) NRC and 

17NRC officials told us that the agency might consider a review of the basis for the 
emergency planning zone size in the future . 

1810 C.F.R. § 50.47(b) (2012); 44 C.F.R. § 350.5 (b)(2012). 

19NRC and FEMA, Criteria for Preparation and Evaluation of Radiological Emergency 
Response Plans and Preparedness in Support of Nuclear Power Plants, NUREG-
0654/FEMA-REP-1 , Rev. 1 (Washington , D.C.: November 1980). 
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Indian Point Energy Center- Buchanan, NY 

Sources: GAO and Entergy Nuclear 

• Population in 10-mile emergency 
planning zone: 273,000 

• Location: 24 miles N of New York City, NY 
• Generation: Two reactors generate about 

2,000 megawatts total , which is enough to 
power about 2 million homes, according 
to the licensee. 

• Licenses issued: Unit 2 - 912811973 
Unit 3 - 1211211975 

• Licenses' expiration: Unit 2- 912812013 
Unit 3 - 1211212015 

Note: This plant has the largest populations 
within both the 1 0-mile and 50-mile 
emergency planning zones in the country. 

New York City 
.. ~y 

~" 
- - • 10-mile radius f!om plant 
- 10-mile emergency planning zone 

Source GAO 

FEMA have published four supplements that support and expand on the 
1980 guidance, including a 2011 supplement that provides guidance to 
( 1) licensees on how to develop site-specific procedures for protective 
action recommendations and (2) local and state authorities on how to 
prepare for protective actions. 20 NRC and FEMA officials told us that they 
are in the early stages of developing new guidance to update the planning 
standards and associated guidance originally developed in 1980-an 
effort that they expect will take 4 to 5 years . 

FEMA has issued guidance for local and state authorities that includes a 
2012 update to the REP program manual, the principal source of policy 
and guidance relating to off-site radiological emergency preparedness. 
The manual interprets the planning standards established in 1980 and 
provides additional detail to local and state authorities on what FEMA 
expects them to include in their radiological emergency response plans. 
In addition, the manual provides criteria that FEMA uses to evaluate the 
ability of local and state governments to implement their emergency 
plans. Numerous FEMA and local officials we spoke with said that 
counties that participate in REP planning are much better prepared for 
other nonradiological emergencies, like hurricanes, because of the 
planning and exercises required by the REP program. 

20NRC and FEMA, Criteria for Preparation and Evaluation of Radiological Emergency 
Response Plans and Preparedness in Support of Nuclear Power Plants: Guidance for 
Protective Action Strategies, NUREG-0654/FEMA-REP-1 , Rev. 1 Supplement 3 
(Washington , D.C.: November 2011 ). 
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Licensees Manage 
Emergency Preparedness 
On-site 

Local and State Authorities 
Manage Emergency 
Preparedness Off-site 

Licensees are responsible for managing on-site radiological emergency 
preparedness and developing and maintaining radiological emergency 
response plans that define specific actions and activities that the nuclear 
power plant must take to prepare for and respond to a potential incident 
at the plant. For example, according to the NRC regulations, the licensee 
must have met certain requirements , including the following : 

• defined on-site emergency response staff responsibilities and 
maintained adequate staffing in key areas at all times, 

• developed a standard emergency classification and action level 
scheme to help local and state authorities in determining initial off-site 
response measures, 

• established notification procedures for the licensee to communicate 
emergency information to off-site local and state emergency 
organizations, and 

• provided adequate methods and systems for assessing and 
monitoring actual or potential off-site consequences from a 
radiological incident. 

Under the NRC regulations, the licensee is also responsible for 
recommending protective actions during a radiological incident generally 
to be implemented by the local and state authorities responsible for off
site radiological emergency preparedness-for example, recommending 
which communities should evacuate, and which should shelter in place
to minimize and/or avoid exposure to a radiological release. The licensee 
is to make these protective action recommendations based on specific 
plant conditions during the emergency, and the potential for, or actual 
amounts of, radiation being released into the atmosphere. For example, 
the representatives of the licensee at the San Onofre Nuclear Generating 
Station in San Clemente, California , told us that they consider wind 
direction , evacuation impediments, and information about how long the 
radiological release would occur and its projected dose when making 
protective action recommendations. 

FEMA regulations and guidance apply where local and state authorities 
take responsibility for managing off-site radiological emergency 
preparedness efforts for the public near nuclear power plants. 
Specifically, local and state authorities develop radiological emergency 
response plans for their jurisdictions using the planning standards and 
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San Onofre Nuclear Generating Station 
(SONGS)- San Clemente, CA 

Sources: GAO and Southern Califorma Edison 

• Population in 10-mile emergency 
planning zone: 93,000 

guidance detailed in the REP program manual. These off-site plans are to 
define specific actions and activities that local and state emergency 
response organizations should take to protect the public from a potential 
incident at the nearby nuclear power plant. For example, according to 
FEMA regulations and guidance, appropriate local and state 
organizations are to take a number of planning actions, including the 
following: 

• identifying and assigning the principal roles, such as the 
responsibilities for the emergency management and law enforcement 
personnel who lead the emergency planning, preparedness, and 
response functions, and the support roles for federal agencies (e.g., 
FEMA) and volunteer organizations (e.g., the American Red Cross); 

• Location: 46 miles SE of Long Beach, CA • coordinating classifications for different levels of emergencies and 
protective action strategies that are consistent with those established 
by the nearby nuclear power plant; 

• Generation: Two reactors generate 
about 2,200 megawatts total , which serve 
about 1.4 million homes and businesses 
when operating, according to the licensee. 

• Licenses issued: Unit 2 - 2/16/1982 
Unit 3-11/15/1982 

• Licenses' expiration: Unit 2-2/16/2022 
Unit 3 - 11/15/2022 

Note: Not currently operating. 

Source GAO 

Emergency Planning Zone 

Riverside 
County 

• establishing and describing the methods, both primary and backup, 
that are to be used to communicate between all local and state 
governments within the emergency planning zone and with the public; 
and 

• establishing and describing an emergency operations center for use in 
directing and controlling response functions. 

Differences in state laws and governing structures, as well as differences 
in FEMA's regional offices, can result in off-site emergency plans that 
meet FEMA regulations in different ways. 21 In some states, local officials 
lead off-site radiological emergency preparedness activities, with support 
from state emergency officials; in other states, radiological emergency 
preparedness activities are directed at a regional or state level. For 
example, the municipal, county, and school district jurisdictions near the 
Limerick Generating Station in Limerick, Pennsylvania, lead their own 
jurisdictions' activities for radiological emergency preparedness with state 
support, whereas the jurisdictions near the San Onofre Nuclear 
Generating Station in San Clemente, California, work together on a 

2 1 EMA Is composed of 10 regional offices that oversee FEMA activities . FEMA offic ials 
told us that regional REP offices have flexibility when interpreting FEMA guidance in order 
to reflect regional conditions. 
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NRCandFEMA 
Oversee Radiological 
Emergency 
Preparedness by 
Reviewing Plans and 
Exercises 

NRC Reviews Licensees' 
Emergency Plans, and 
FEMA Evaluates Local and 
State Plans 

NRC Reviews 

regional , interjurisdictional planning committee to jointly develop plans 
and policies and to decide on radiological emergency preparedness. 

NRC and FEMA oversee licensees' and local and state authorities' 
radiological emergency preparedness, respectively, by reviewing 
emergency plans. The two agencies also oversee licensees and local and 
state authorities by assessing their respective capabilities during biennial 
emergency preparedness exercises. These oversight efforts are intended 
to provide reasonable assurance that adequate measures can and will be 
taken in the event of a radiological emergency. 

Under its responsibilities to protect the radiological health and safety of 
the public, NRC must find that there is reasonable assurance that 
adequate protective measures can and will be taken in the event of a 
radiological emergency before it issues an operating license for a nuclear 
power reactor. 22 NRC is to base its overall finding of reasonable 
assurance on (1) its assessment of the adequacy of a licensee's on-site 
emergency plans and (2) a review of FEMA findings about whether local 
and state off-site emergency plans are adequate and whether there is 
reasonable assurance they can be implemented. 

NRC bases its assessment of a licensee's emergency planning adequacy 
on its review of the licensee's plans to ensure that they meet the planning 
standards established in NRC regulations. 23 According to the 
memorandum of understanding between NRC and FEMA, once it grants 
an operating license, NRC maintains its finding of reasonable assurance 
by overseeing the licensee's on-site preparedness and communicating 
with FEMA about off-site preparedness. A licensee may make changes to 
its emergency plans without NRC approval if the licensee conducts and 
retains an analysis of the changes and its determination that the changes 
do not reduce the plan's effectiveness. If an emergency plan change is 

22NRC issues licenses for commercial nuclear power reactors to operate for 40 years. 
Under current regulations, licensees may renew their licenses for up to 20 years. 
Licensees seeking operating license renewal of reactors do not require a new finding of 
reasonable assurance. 

23NRC officials told us that they also review license conditions for the facility. 
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expected to result in a reduction in effectiveness, the licensee must 
provide the plan changes and supporting documentation to NRC for 
review and approval to ensure the plan continues to meet the required 
planning standards. For example, if an off-site fire department is identified 
and relied upon in the licensee's emergency plan , but is no longer able to 
respond to the site because of conflicting responsibilities assigned in local 
emergency plans, then the licensee must identify plan changes that 
ensure that the original capability exists in some form. To help maintain 
its finding of reasonable assurance on-site, NRC has established a 
reactor oversight process that describes the agency's program to inspect, 
measure, and assess the safety performance of commercial nuclear 
power plants and to respond to any decline in performance. One of the 
cornerstones of this process is emergency preparedness, and NRC 
measures the effectiveness of power plant staff in carrying out emergency 
plans and testing licensee emergency plans during biennial exercises. 
NRC's resident inspectors, who are permanently located at the plant, as 
well as inspectors from its regional offices, are to ensure that the licensee 
is effectively implementing and reviewing emergency preparedness, 
according to NRC's reactor oversight process. 

As part of the licensing process, NRC also requires nuclear power plants 
to develop studies of estimated evacuation times in order to identify 
potential challenges to efficient evacuation in the event of a nuclear 
power plant incident. These studies are to include an analysis of the time 
required to evacuate different portions of a nuclear power plant's 1 0-mile 
planning zone. 24 Licensees are to (1) use these evacuation time 
estimates in formulating protective action recommendations and (2) 
provide the estimates to local and state authorities for use in developing 
off-site protective action strategies. To account for demographic changes 
around commercial nuclear power plants, NRC revised regulations, 
effective December 2011 , to require that these evacuation time estimates 
be updated (1) after every decennial census and (2) any time an increase 
in the permanent population results in an evacuation time increase of 25 
percent or 30 minutes, whichever is less for one of the potential 
evacuation areas. In addition, 2011 NRC guidance directs that evacuation 
time estimates include a consideration of shadow evacuations, defined as 
an evacuation of the public in areas outside an officially declared 

2410 C.F.R. pt. 50 app. E (IV) (2012). 
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FEMA Reviews 

evacuation area. 25 Specifically, the guidance states that these evacuation 
time estimate studies should include a shadow evacuation consideration 
of 20 percent of the population out to 15 miles away from the nuclear 
power plant. In addition, NRC guidance states that the shadow population 
consideration is to account for the extent to which this population's 
evacuation would impede the evacuation of those under evacuation 
orders. 

As stated above, NRC considers FEMA's reviews of each local and state 
authority's emergency plan for off-site preparedness during the initial 
licensing process. In reviewing these plans, FEMA uses the planning 
standards and evaluation criteria collectively identified in its regulations 
and guidance to determine whether these off-site plans are adequate to 
protect public health and safety by providing reasonable assurance that 
appropriate protective measures can be taken off-site in the event of a 
radiological emergency. In addition, the local and state authorities must 
participate in an initial full-scale exercise with the licensee. 26 FEMA 
approves the authorities' plans as being adequate if the plans and the 
exercise provide reasonable assurance that the plans are adequate and 
can be implemented. 27 FEMA then communicates this approval or 
disapproval to the state and to NRC for consideration in the licensing 
process. 

After the initial FEMA finding that the off-site emergency plans and their 
capabilities provide reasonable assurance about off-site radiological 
emergency preparedness, FEMA relies on a combination of other 
activities to ensure that local and state authorities maintain this 
reasonable assurance. In particular, FEMA relies on the following : 

25NRC, Criteria for Development of Evacuation Time Estimate Studies, NUREG/CR-7002 
(Albuquerque, New Mexico: November 2011 ). 

26To support the initial licensing process, the licensee and local and state authorities must 
conduct a full-scale exercise. According to FEMA guidance, the full-scale exercise should 
include all response organizations that would be involved in a response to an incident at 
the plant, but subsequent biennial exercises may not need to include all response 
organizations. 

27 A public meeting must also be held near the power plant to, among other things , 
acquaint the public with the plans and answer questions about FEMA's review of the plan 
and the exercise. 
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• Biennial exercises. Each nuclear power plant and its relevant local 
and state authorities must conduct an exercise every 2 years that 
demonstrates their abilities to implement their respective emergency 
plans. 28 Local and state authorities that participate in the biennial 
exercises submit their emergency plans to FEMA staff before the 
exercises, and FEMA evaluators review the plans and assess off-site 
performance based on the activities identified in those plans. 

• Annual letter of certification. To help FEMA determine whether local 
and state authorities' plans and implementation activities provide 
reasonable assurance about off-site radiological preparedness, states 
that participate in the REP program annually submit a letter of 
certification to FEMA providing assurance that all required activities 
have been undertaken as appropriate by local and state authorities. 
Among other things, the state is asked to certify that the plans have 
been reviewed for accuracy and completeness and provide 
documentation that supports off-site planning, such as the information 
that authorities are required to provide annually to those in the 1 0-mile 
emergency planning zone (e.g. , establishing classifications for 
different levels of emergencies and protective action instructions) 

• Staff assistance visits. FEMA assigns a representative to serve as the 
primary advisor for the local and state authorities near each nuclear 
power plant, and the FEMA representatives are to visit local and state 
authorities to answer questions and assist in planning and exercise 
preparation. Local authorities near the Limerick Generating Station in 
Limerick, Pennsylvania, told us that they are in contact with FEMA 
representatives several times a month, including during site 
assistance visits, and feel they have a well-established relationship 
with FEMA. 

FEMA may also review off-site emergency preparedness following events 
such as electric grid blackouts, intentional harm, or natural disasters in 
the vicinity of commercial nuclear power plants, which can result in 
infrastructure damage that can degrade the capabilities of local and state 
authorities to respond to a radiological incident. For example, natural 
disasters that destroy roads or bridges around a plant could affect the 

28Licensees and local and state authorities told us they conduct other drills and exercises 
throughout the year to train emergency response staff and ensure emergency 
preparedness is adequate. 
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NRC and FEMA Oversee 
and Evaluate Radiological 
Emergency Preparedness 
Exercises 

ability of local and state authorities to effectively conduct evacuations. 
According to the memorandum of understanding between NRC and 
FEMA, FEMA is to (1) inform NRC promptly if FEMA questions the 
continued adequacy of off-site emergency preparedness, (2) review off
site radiological emergency preparedness if it believes that a review is 
necessary to determine whether off-site preparedness remains adequate, 
and (3) inform NRC in writing about the results of its review. NRC is to 
consider the information FEMA provides, in addition to its assessment of 
the licensee's facility, in deciding to allow the restart or continued 
operation of an affected operating nuclear power plant. For example, after 
Hurricane Katrina in 2005, the Waterford Nuclear Generating Station in 
Killona, Louisiana, was shut down for about 2 weeks. FEMA conducted a 
review of local and state authorities' ability to respond to a radiological 
incident and concluded that off-site radiological preparedness was 
adequate to justify restarting the plant. 

NRC and FEMA also oversee radiological emergency preparedness by 
reviewing the biennial exercises conducted by licensees and local and 
state authorities. 29 According to NRC and FEMA guidance, these 
exercises simulate incidents at nuclear power plants that require 
coordination between licensees, local and state authorities, and federal 
entities, and provide the opportunity for NRC and FEMA officials to 
evaluate the emergency plans in action. According to NRC guidance, 
NRC's inspectors are to observe these biennial exercises to evaluate the 
adequacy of the licensee's performance, including the operation of the 
alert and notification system and the individual performance of the 
emergency response staff. 30 In addition, NRC inspectors are to evaluate 
the licensee's ability to assess and critique its own performance to identify 
and correct weaknesses observed during the exercise. For example, one 
NRC inspector told us that he observes how the licensee responds to an 
escalation of events, prepares and issues protective action 
recommendations, and makes assessments of radiological doses during 
an exercise. The inspector also said that he observes whether the 

29According to FEMA and NRC officials, these exercises are usually conducted 
simultaneously, but simultaneous exercises are not required . NRC officials told us that th is 
flexibility is provided to address circumstances in which there are multiple commercial 
nuclear power plant sites with in a state, or two licensees on the same site. 

30Licensees are required by the planning standards to have procedures to notify local and 
state authorities and emergency personnel. 
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St. Lucie Nuclear Power Plant - Jensen 
Beach, FL 

Sources. GAO and Florida Power & Light. 

• Population in 10-mile emergency 
planning zone: 207,000 

• Location: 10 miles SE of Fort Pierce, FL 
• Generation: Two reactors generate about 

1,700 megawatts total , which is enough to 
supply the annual needs of more than 
500,000 homes, according to the licensee. 

• Licenses issued: Unit 1-3/01/1976 
Unit 2 - 6/10/1983 

• Licenses' expiration : Unit 1 -3/01/2036 
Unit 2 - 4/06/2043 

Note: This plant has the fifth largest 
population within the 1 0-mile emergency 
planning zone of all U.S. commercial 
nuclear power plants, as well as one of the 
highest population growth rates over the last 
10 years. 

1-95 

St. ~ucie 
county 

I 
Martin County 

- - 10-mile radius from1plant 
10-mile emergency planning zone 

Source GAO 

licensee is able to identify its own performance problems and then takes 
the necessary corrective actions. 

With respect to off-site evaluation, under agency guidance, FEMA 
evaluators are to observe the conduct of local and state authorities and 
write detailed after-action reports that identify planning and performance 
problems, if any. FEMA is also to work with the local and state authorities 
to develop an improvement plan that contains information on how the 
authorities will improve performance or correct problems identified in the 
after-action report, the personnel responsible for specific actions, and an 
anticipated timeline for improvement or correction. Local and state 
authorities are expected to correct the problem or redemonstrate a 
capability within a specified time frame. 31 If the local and state authorities 
do not address the problems, FEMA officials told us that they would notify 
NRC that off-site preparedness was insufficient to protect public health 
and safety. Furthermore, NRC officials told us that they could require the 
plant to shut down until the off-site problems were addressed but that 
they have never required such a shutdown. 

Licensees develop exercise scenarios ahead of biennial exercises with 
input from local and state authorities to provide the maximum training 
opportunities for all the entities involved. 32 However, those who 
participate in the exercises, including power plant staff, do not know about 
the contents of the exercise scenario beforehand. In addition, an official 
with one local authority near the St Lucie Nuclear Power Plant told us 
that they have injected certain incidents into an ongoing exercise, such as 
a disabled truck on a freeway, to test elements of their emergency plans 
that may not otherwise be included in the initial scenario. Exercises begin 
when an initiating event is simulated at the nuclear power plant in 
accordance with the scenario the licensee developed. Plants must be 
able to assess, classify, and declare an emergency condition within 15 
minutes after plant operators have information indicating that an 
emergency condition exists. Plants are then to provide local and state 
authorities with an emergency classification level that identifies the 
severity of the event and the actions that could be taken. The 

31The time frames vary depending on the type of problem identified and the steps taken , if 
any, to address them. 

32FEMA officials told us that FEMA and NRC also participate in some aspects of scenario 
development. 
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classification levels are considered trigger points for surrounding 
authorities, so that when a certain level is set, a series of actions must be 
performed. The classification levels are the following : 

• Notification of unusual event- a potential degradation of safety or 
indication of a security threat that involves no expected release of 
radiation unless further degradation occurs. 

• Alert-an actual or potential substantial degradation of safety at the 
plant or a security event that involves probable life threatening risk to 
site personnel or damage to site equipment, and any release is 
expected to be limited to small fractions of EPA protective action 
guide exposure levels. 33 

• Site area emergency-an actual or likely major failure of plant 
protection equipment that protects the public or a security event that 
could lead to the likely failure of or prevents access to plant protection 
equipment. Any radiation releases are not expected to exceed 
exposure levels from the EPA protective action guides beyond the site 
boundary. A site area emergency may, for example, trigger 
precautionary evacuations of schools and parks. 

• General emergency-an actual or imminent substantial core 
degradation or melting with the potential for loss of containment of 
radiation or security events that result in an actual loss of physical 
control of the facility, with radiation releases reasonably expected to 
exceed EPA protective action guide exposure levels off-site for more 
than the immediate area. The Three Mile Island incident is the sole 
general emergency ever to have occurred in the United States. Since 
the Three Mile Island incident, in Pennsylvania , it is state policy to 
conduct a single protective action for the full 1 0-mile emergency 
planning zone whenever a general emergency at a nuclear power 
plant in the state is declared. 

33EPA developed a Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents in 1980 to help local and state authorities determine when to take protective 
actions in response to an airborne plume during the early phase of an incident at a nuclear 
power plant. A protective action guide represents the projected radiation dose to 
individuals that triggers the need for protective actions from a release of rad ioactive 
material. EPA officials told us that protective action guides do not imply acceptable levels 
of risk or a boundary between safe and unsafe conditions , but they represent the 
approximate rad iation levels at which certain protective actions are justified . 
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NRCandFEMA 
Require That the 
Public within the 10-
Mile Zone Be 
Informed Annually 
about Preparedness, 
but NRC Has Little 
Information about 
Public Awareness 
Outside This Zone 

If the situation on-site reaches a level where local and state authorities 
should consider taking protective actions, the licensee is to recommend 
the protective actions that off-site authorities should take. The authority 
responsible for decision making is to take the licensee's recommendation 
into consideration, together with other considerations, such as 
radiological dose assessment readings. We noted that local and state 
authorities near the four power plants we visited have dose assessment 
teams that are to take radiation readings in the area during an incident 
and coordinate radiation readings with licensee dose assessment teams 
to help assess the situation and to help with overall decision making . In 
some states, the local counties and cities have the primary role in making 
protective action decisions. For example, around the St. Lucie Nuclear 
Power Plant in Florida, county officials for several counties told us that 
they develop individual emergency plans, but they work together during 
an emergency to coordinate the appropriate protective action decision for 
the area. According to local and state authorities around the San Onofre 
Nuclear Generating Station in California, two counties, three cities, one 
U.S. Marine Corps base, the California Department of Parks and 
Recreation, and the power plant licensee formed an interjurisdictional 
planning committee to coordinate an emergency plan for the area. 
Members of this committee collectively decide on the protective action to 
take during an incident, based on the licensee's protective action 
recommendation. 

NRC and FEMA require licensees and local and state authorities to 
provide emergency preparedness information annually to the public within 
the 1 0-mile emergency planning zone, and NRC has studied public 
awareness within the zone. A 2008 NRC study found that the public 
within the 1 0-mile zone is generally aware of emergency preparedness 
and likely to follow instructions, but NRC has not studied likely responses 
to an incident outside this zone. Without knowing reactions outside the 
1 0-mile zone, NRC cannot be confident that its estimates of shadow 
evacuations outside the 1 0-mile zone provide a reasonable basis for 
planning off-site protective action strategies. 
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NRC and FEMA Require 
Licensees and Local and 
State Authorities to 
Provide Detailed 
Information Annually to 
the Public within the 10-
Mile Planning Zone 

NRC and FEMA's regulations and guidance establish the framework for 
how licensees and local and state authorities are to inform the public 
about how to respond during a radiological emergency and provide 
educational information about radiation . Specifically, NRC regulations 
require that licensees annually provide basic emergency planning 
information to the public within the 1 0-mile emergency planning zone. 
This information may take various forms, including brochures, telephone 
book inserts, or calendars. According to NRC and FEMA guidance, these 
materials must include educational information on radiation , protective 
measure information such as evacuation routes and relocation centers, 
information relating to the special needs of the handicapped, and a 
contact for additional information . FEMA guidance also states that the 
content of these materials is generally determined through coordination 
between local and state authorities and the licensees. For example, St. 
Lucie County authorities in Florida told us that they develop the annual 
mailing in cooperation with neighboring Martin County authorities, so that 
both counties use the same materials, and then the licensee prints and 
distributes this mailing to households and businesses within the 1 0-mile 
emergency planning zone around the nuclear power plant in St. Lucie, 
Florida . Licensees told us that they translate these materials into non
English languages and make them available to the public, depending on 
the demographic makeup of their communities, as directed by FEMA 
guidance. NRC and FEMA updated their guidance on these public 
information programs in November 2011 to provide more information 
about protective actions in public information materials. For example, the 
2011 guidance recommends that local and state authorities explain the 
purpose of staged evacuations, define expectations for those under an 
advisory, clarify expectations for those who are not at home when a 
protective action is ordered , and discourage parents from picking up their 
children from school during an event. Staged evacuation occurs when the 
population in one area is evacuated, while the population in another area 
is told to remain indoors until it is their turn to evacuate. According to 
NRC guidance, the success of staged evacuation depends on public 
compliance with sheltering in place while the population most at risk is 
evacuated . NRC's research on the matter has suggested that the public 
requires clear and direct communication both to evacuees and to those 
near, but not within , affected areas. 

FEMA guidance also instructs local and state authorities to conduct 
outreach to certain special needs populations within the 1 0-mile 
emergency planning zone. Specifically, FEMA's guidance instructs 
licensees and local and state authorities to take the following actions: 
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• Conduct outreach to transient populations. Authorities may, for 
example, issue pamphlets, stickers, or signs in hotels, motels, and 
public parks. Local and state authorities in communities around San 
Onofre Nuclear Generating Station near San Clemente, California, 
told us that they provide a card to campers when they enter state 
parks that tells them what to do and which radio stations to tune into 
in the event of an emergency at the nuclear power plant; are working 
with hotels to include emergency information in each hotel room; and 
have trained hotel managers and staff to make sure they are 
registered with the appropriate jurisdiction to receive emergency 
alerts. 

• Have a plan to identify individuals who need assistance when 
evacuating. Some local and state authorities told us that they 
accomplish this by including a card inside the annual mailing that 
enables residents with special needs to identify their needs and 
complete and mail back the card to the licensee or to their local 
authorities, so that the authorities can track special needs individuals 
during an emergency. 

FEMA guidance also instructs local and state authorities to establish 
coordinated arrangements for dealing with rumors and unconfirmed 
reports to provide the public with direct access to accurate information 
during an incident, as well as to provide local and state authorities with 
information about trends in public inquiries. For example, some local and 
state authorities told us that that they have established dedicated public 
information telephone numbers and assigned staff to answer questions in 
the event of an incident. Local and state authorities we spoke with varied 
in their use of social media forums to monitor and respond to rumors 
before or during an incident. Some local and state authorities near the 
four plants we visited said that they use social media to provide 
preparedness information, while others said they do not use social media. 
FEMA officials told us that they are currently studying different social 
media technologies and how information is disseminated to the public. In 
addition , local and state authorities are required to conduct annual efforts 
to brief news media on emergency plans, radiation information, and their 
points of contact in an emergency. State of Florida authorities go beyond 
these requirements and told us they conduct two media briefings 
annually, hold an annual press conference with the Lieutenant Governor, 
and provide radiological emergency preparedness information sheets to 
the press. 
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Local and state authorities we spoke with told us that they conduct other 
voluntary activities to inform the public in the 1 0-mile emergency planning 
zone. These activities include informing residents about annual siren 
testing required in the zone, conducting presentations to community 
groups and at local events, providing information to parents at schools, 
and posting information on websites. Authorities we spoke with said that 
some of these voluntary activities may also occur outside the 1 0-mile 
emergency planning zone. 

NRC and FEMA do not require public information efforts for radiological 
emergency preparedness outside the 1 0-mile emergency planning zone. 
According to NRC and FEMA guidance, for the worst incidents at 
commercial nuclear power plants, immediate life-threatening radiation 
doses would generally not occur outside the 1 0-mile zone and would 
probably not require protective actions outside the zone. 34 In the 50-mile 
emergency planning zone, the principal exposure to radiation would be 
ingestion of contaminated food and water, and this would represent a 
longer term problem. According to FEMA guidance, the licensee and 
state authorities are to make information available to farmers and other 
members of the agricultural industry within the 50-mile emergency 
planning zone. This information is to describe recommended protective 
actions for agricultural industries to minimize contamination of the food 
supply. Some state and local authorities told us that they sometimes 
conduct public education efforts outside of the 1 0-mile zone that include 
radiological emergency preparedness information. However, some 
authorities also expressed concerns about the radiological awareness 
levels of residents and the potential for shadow evacuations. For 
example, Los Angeles County authorities told us that one of their greatest 
concerns in the event of an incident at the San Onofre Nuclear 
Generating Station is a rumor that results in shadow evacuations, which 
could result in clogged highways as people who are not in danger choose 
to evacuate unnecessarily. 

34NRC and FEMA, Criteria for Preparation and Evaluation of Radiological Emergency 
Response Plans and Preparedness in Support of Nuclear Power Plants, NUREG-
0654/FEMA-REP-1 , Rev. 1 (Washington, D.C.: November 1980). 
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NRC Has Studied 
Awareness and Likely 
Responses to an Incident 
Inside the 10-Mile 
Emergency Planning Zone 
but Not Outside of It 

In 2008, NRC conducted a study with the Sandia National Laboratory to 
examine public awareness of emergency preparedness information and 
likely responses within the 1 0-mile emergency planning zone. The 
laboratory administered a national telephone survey to random members 
of households within each of the 63 1 0-mile emergency planning zones. 35 

According to the study results, those surveyed were generally well
informed, with many having taken action to prepare for an emergency. 
Furthermore, most of those who responded to the survey reported that 
they believe they are likely to follow directions from local and state 
authorities in the event of an incident at the nuclear power plant. 36 

However, about 20 percent of those responding to the survey reported 
that they would evacuate even when told evacuation for them was not 
necessary, referred to as a shadow evacuation. NRC guidance states that 
a shadow evacuation can impede the evacuation of those under 
evacuation orders. Also, most of those who responded to the survey and 
who have children in school reported that they were likely to pick up their 
children from school in an emergency. Using the findings from this study, 
NRC updated guidance on protective action strategies and improving 
public information programs in November 2011 .37 This guidance 
recommends that local and state authorities provide more information 
about the purpose of staged evacuations, in addition to simply describing 
the different types of protective action strategies. 

To address the potential for shadow evacuations, NRC officials told us 
that they used the study results to determine the potential shadow 
evacuation rate outside the 1 0-mile emergency planning zone. 
Specifically, NRC instructed licensees to consider shadow evacuations of 
20 percent of the public out to 15 miles from the nuclear power plant 

35There are currently 65 nuclear power plants in the United States; however, some 
nuclear power plants are located on the same site and therefore have the same 
emergency planning zone. 

36Estimates for this survey have 95 percent confidence intervals within plus or minus 3.5 
percentage points unless otherwise noted. 

37NRC and FEMA, Criteria for Preparation and Evaluation of Radiological Emergency 
Response Plans and Preparedness in Support of Nuclear Power Plants: Guidance for 
Protective Action Strategies, NUREG-0654/FEMA-REP-1, Rev. 1 Supplement 3 
(Washington , D.C.: November 2011 ). 
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Conclusions 

when the licensee develops estimates of evacuation times. 38 However, 
the study surveyed residents inside the 1 0-mile emergency planning 
zone, a population that is given radiological emergency preparedness 
information every year and that is therefore more familiar with the power 
plant, radiation risks, protective actions, and evacuation routes than the 
public outside the 1 0-mile zone. 39 Without this same level of information, 
those outside the zone may not respond in a similar manner to a 
radiological incident as those inside the zone. Because the survey was 
conducted on a relatively more educated and aware population , the 20-
percent rate for shadow evacuations may not accurately capture the level 
of shadow evacuations that may occur outside the 1 0-mile zone. 
According to NRC and FEMA officials, their agencies have not examined 
public awareness outside the 1 0-mile emergency planning zone and 
therefore do not know if a 20-percent estimate of shadow evacuations is 
reasonable. Therefore, licensee evacuation time estimates may not 
accurately consider the impact of shadow evacuations. Without estimates 
of evacuation times based on more solid understanding of public 
awareness outside the 1 0-mile zone, licensees and NRC and FEMA 
cannot be confident about the reliability of their estimates. If shadow 
evacuations are not correctly estimated, planning for a radiological 
emergency may not sufficiently consider the impact of the public outside 
the 1 0-mile emergency planning zone. Shadow evacuations outside this 
zone greater than the assumed 20-percent rate would put additional 
traffic on roadways, possibly delaying the evacuation of the public inside 
the emergency planning zone and potentially increasing the risk to public 
health and safety. 

The Fukushima Daiichi incident raised questions about the U.S. 
government's ability to protect its citizens if a similar incident were to 
occur here. NRC and FEMA have developed regulations and guidance to 
help licensees and local and state authorities create and test radiological 
emergency response plans that are intended to provide reasonable 
assurance that they can adequately protect public health and safety in the 

38NRC, Criteria for Development of Evacuation Time Estimate Studies, NUREG/CR-7002 
(Albuquerque, New Mexico: November 2011 ). This guidance did not include instructions 
for shadow evacuation estimates for the area beyond 15 miles. 

39Some local authorities we spoke with said that they had also conducted surveys on 
preparedness for all types of emergencies, and some of these studies asked questions on 
radiological emergency awareness and likely reactions of the public. 
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Recommendation for 
Executive Action 

event of a radiological incident at a nuclear power plant. NRC regulations 
and guidance also direct licensees to annually provide emergency 
preparedness information to the public within their 1 0-mile emergency 
planning zones. Furthermore, the 2008 NRC study by Sandia National 
Laboratory demonstrated that the public within these planning zones is 
generally likely to respond to instructions from local and state authorities 
in the event of an incident. On the basis of this study, NRC estimated that 
20 percent of the public within the zones would choose to evacuate even 
when told evacuation for them was not necessary (shadow evacuations). 
NRC then directed licensees to consider this same percentage of shadow 
evacuations for the public outside the planning zone when estimating 
evacuation times. However, communities outside the 1 0-mile zone 
generally do not receive the same level of information as those within the 
1 0-mile zone and therefore may not be as knowledgeable about 
appropriate conduct during a radiological emergency as those inside the 
zone and may not respond in a similar manner. If the public outside the 
zone evacuates unnecessarily at a greater rate than expected, these 
shadow evacuations would put additional traffic on roadways, possibly 
delaying the evacuation of the public inside the emergency planning zone 
and potentially increasing the risk to public health and safety. However, 
because neither NRC nor FEMA have examined public awareness 
outside of the 1 0-mile emergency planning zone, they do not know how 
the public outside this zone will respond. Specifically, they do not know if 
a 20-percent estimate of shadow evacuations is reasonable. Therefore, 
licensee evacuation time estimates may not accurately consider the 
impact of shadow evacuations. Without estimates of evacuation times 
based on more solid understanding of public awareness, licensees and 
NRC and FEMA cannot be confident about the reliability of their 
estimates. If shadow evacuations are not correctly estimated, planning for 
a radiological emergency may not sufficiently consider the impact of the 
public outside the emergency planning zone. 

To better inform efforts for nuclear power plant emergency preparedness 
and planning, we recommend that NRC Commissioners obtain 
information on public awareness of radiological emergency preparedness 
for communities outside the 1 0-mile emergency planning zone and the 
likely response of those communities in the event of a radiological 
incident at a nuclear facility and consider how these results may affect 
estimates for shadow evacuations outside the zone. 
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Agency Comments 
and Our Evaluation 

We provided a draft of this report to the NRC Commissioners and the 
Secretary of the Department of Homeland Security for their review and 
comment. DHS provided no written comments . NRC provided written 
comments on the draft report, which are reproduced in appendix II , and 
technical comments from NRC, which we incorporated into the report as 
appropriate. 

NRC found our discussion of emergency preparedness programs at 
nuclear power plants to be complete , but generally disagreed with our 
finding on shadow evacuations. Specifically, NRC did not believe that the 
report accurately captured the technical basis for the NRC's use of 20 
percent as a reasonable estimate of shadow evacuations beyond 1 0 
miles. NRC explained that it has conducted considerable research on 
evacuations and has confidence that shadow evacuations generally have 
no significant impact on traffic movement. Lastly, NRC stated that the 
licensee's current emergency planning bases continue to provide 
reasonable assurance of protection of the public's health and safety. 

We stand by our finding and the related recommendation that NRC 
should obtain information on public awareness and the likely responses of 
communities outside the 1 0-mile zone in the event of a radiolog ical 
incident at a nuclear power plant. 

First, as stated in the report, NRC issued guidance in 2011 that directs 
licensees to consider shadow evacuations of 20 percent of the population 
located from 10 miles to 15 miles from a nuclear plant when estimating 
evacuation times. 40 NRC told us that this shadow evacuation estimate 
came primarily from a telephone survey it conducted of the public within 
each of the 63 1 0-mile emergency planning zones around the country. 
However, residents inside the 1 0-mile zone are provided radiological 
information every year and are therefore more familiar with the power 
plant, radiation risks, protective actions, and evacuation routes than those 
outside the zone. Without this same level of information, residents outside 
the zone may not respond in a similar manner as those inside the zone, 
and the use of a 20 percent shadow evacuation estimate for the public 
outside the zone may therefore not be reliable. 

Second, NRC asserts that it has conducted considerable research on 
evacuations and has confidence that shadow evacuations generally have 

40NRC, Criteria for Development of Evacuation Time Estimate Studies, NUREG/CR-7002 
(Albuquerque, New Mexico: November 2011 ). 
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no significant impact on traffic movement. GAO acknowledges that NRC 
has conducted research on evacuations, but these studies are generally 
based on evacuations that have resulted from non-nuclear incidents such 
as hurricanes, wildfires, and chemical spills. It is unclear whether the 
public would behave the same for a nuclear evacuation as it would for the 
incidents that NRC has studied . As we say in the report, NRC's Near
Term Task Force established after the Fukushima incident observed gaps 
in public awareness in the United States. The task force recommended 
that, as part of a follow-on review, NRC should pursue emergency 
preparedness topics related to decision-making, radiation monitoring , and 
public education, particularly to increase education and outreach in the 
vicinity of each nuclear power plant in the areas of radiation , radiation 
safety, and the appropriate use of potassium iodide. We believe the task 
force's finding that there are gaps in public awareness and understanding 
regarding nuclear incidents supports our recommendation that NRC 
should obtain information on public awareness and the likely responses of 
communities outside the 1 0-mile zone in the event of a radiological 
incident at a nuclear power plant. 

Finally, with regard to NRC's confidence that shadow evacuations 
generally have no significant impact on traffic movement, according to 
NRC's 2011 guidance mentioned earlier, evacuation time estimate 
studies should include a shadow evacuation consideration of 20 percent 
of the population out to 15 miles away from the nuclear power plant 
because the additional traffic generated has the potential to impede an 
evacuation of the emergency planning zone. Thus, NRC has previously 
acknowledged in its guidance that traffic from shadow evacuations may 
impede the intended evacuations. For these reasons, we believe our 
recommendation to improve NRC's understanding of the effect of shadow 
evacuations outside of the 1 0-mile zone is consistent with NRC's 
guidance about the potential effects of shadow evacuations on 
evacuations within the emergency planning zone. 

As agreed with your offices, unless you publicly announce the contents of 
this report earlier, we plan no further distribution until 30 days from the 
report date. At that time, we will send copies to the Chairman of the NRC, 
the Secretary of the Department of Homeland Security, the appropriate 
congressional committees, and other interested parties. In addition , this 
report will be available at no charge on the GAO website at 
http://www.gao.gov. 
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If you or your staff members have any questions about this report, please 
contact Frank Rusco at (202) 512-3841 or ruscof@gao.gov or Stephen 
Caldwell at (202) 512-9610 or caldwells@gao.gov. Contact points for our 
Offices of Congressional Relations and Public Affairs may be found on 
the last page of this report. Key contributors to this report are listed in 
appendix Ill. 

Frank Rusco 
Director, Natural Resources and Environment 

Stephen L. Caldwell 
Director, Homeland Security and Justice 
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Appendix 1: NRC and FEMA Planning 
Standards 

NRC and FEMA Planning Standards 

1 Assignment Of Responsibility 
(Organization Control) 

2 

3 

4 

On-site Emergency Organization 

Emergency Response Support and 
Resources 

Emergency Classification System 

5 Notification Methods and Procedures 

6 Emergency Communications 

7 Public Education and Information 

8 Emergency Facilities and Equipment 

9 Accident Assessment 

10 Protective Response 

Page 30 

Primary responsibilities for emergency response by the nuclear facility licensee 
and by state and local organizations within the emergency planning zones have 
been assigned , the emergency responsibilities of the various supporting 
organizations have been specifically established , and each principal response 
organization has staff to respond and to augment its initial response on a 
continuous basis. 

On-duty facility licensee responsibilities for emergency response are 
unambiguously defined , adequate staffing to provide initial facility accident 
response in key functional areas is maintained at all times, timely augmentation 
of response capabilities is available , and the interfaces among various on-site 
response activities and off-site support and response activities are specified. 

Arrangements for requesting and effectively using assistance resources have 
been made, arrangements to accommodate state and local staff at the licensee's 
emergency operations facility have been made, and other organizations capable 
of augmenting the planned response have been identified. 

A standard emergency classification and action level scheme, the bases of which 
include facility system and effluent parameters , is in use by the nuclear facility 
licensee, and state and local response plans call for reliance on information 
provided by facility licensees for determinations of minimum initial off-site 
response measures. 

Procedures have been established for notification , by the licensee, of state and 
local response organizations and for notification of emergency personnel by all 
organizations; the content of initial and follow up messages to response 
organizations and the public has been established; and means to provide early 
notification and clear instruction to the populace within the plume exposure 
pathway emergency planning zone have been established . 

Provisions exist for prompt communications among principal response 
organizations to emergency personnel and to the public. 

Information is made available to the public on a periodic basis on how they will 
be notified and what their initial actions should be in an emergency (e .g., 
listening to a local broadcast station and remaining indoors), the principal points 
of contact with the news media for dissemination of information during an 
emergency (including the physical location or locations) are established in 
advance, and procedures for coordinated dissemination of information to the 
public are established. 

Adequate emergency facilities and equipment to support the emergency 
response are provided and maintained . 

Adequate methods, systems, and equipment for assessing and monitoring actual 
or potential off-site consequences of a radiological emergency condition are in 
use. 

A range of protective actions has been developed for the plume exposure 
pathway emergency planning zone for emergency workers and the public. 
Guidelines for the choice of protective actions during an emergency, consistent 
with federal guidance, are developed and in place, and protective actions for the 
ingestion exposure pathway emergency planning zone appropriate to the locale 
have been developed . 
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Appendix 1: NRC and FEMA Planning 
Standards 

NRC and FEMA Planning Standards 

11 Radiological Exposure Control 

12 Medical and Public Health Support 

Means for controlling radiological exposures, in an emergency, are established 
for emergency workers. The means for controlling radiological exposures shall 
include exposure guidelines consistent with EPA emergency worker and 
lifesaving activity protective action guides. 

Arrangements are made for medical services for contaminated injured 
individuals. 

13 Recovery and Reentry Planning and Post- General plans for recovery and reentry are developed. 

14 

15 

16 

Accident Operations 

Exercises and Drills 

Radiological Emergency Response 
Training 

Responsibility for the Planning Effort: 
Development, Periodic Review, and 
Distribution of Emergency Plans 

Periodic exercises are (will be) conducted to evaluate major portions of 
emergency response capabilities, periodic drills are (will be) conducted to 
develop and maintain key skills, and deficiencies identified as a result of 
exercises or drills are (will be) corrected. 

Radiological emergency response training is provided to those who may be 
called on to assist in an emergency. 

Responsibilities for plan development and review and for distribution of 
emergency plans are established, and planners are properly trained. 

Sources: NRC and FEMA, Criteria for Preparation and Evaluation of Radiological Emergency Response Plans and Preparedness in 
Support of Nuclear Power Plants, NUREG-0654/FEMA-REP-1 , Rev. 1 (Washington, D.C.: November 1980). 
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Appendix II: Comments from the Nuclear 
Regulatory Commission 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

Mr. Franklin Rusco, Director 
Natural Resources and Environment 
U.S. Government Accountability Office 
441 G Street, Nl/ll 
Washington, DC 20548 

Dear Mr. Rusco. 

February 11 , 2013 

Thank you fer providing the U.S. Nuclear Regulatory Commission (NRC) the oppcrtur.ity to 
review and comment on the U.S. Government Accountability Office's (GAO's) draft report 
GA0-13-243, "Emergency Preparedness: NRC Needs to Better Understand Likely Public 
Response to Radiological Incidents." f he NRC staff reviewed the draft report and found the 
discussion on the emergency preparedness programs at nuclear power plants to be complete. 
However, the NRC staff does not believe that the report accurately captured the technical basis 
for the NRC's use of 20 percent as a reasonable estimate of shadow evacuation in the 
population beyond 10 miles. The NRC staff has conducted considerable research into 
evacuations. including the impact of shadow evacuations on evacuation outcomes. Based on 
this research, NRC has confidence that shadow evacuations generally have no significant 
impact on traffic movement, and concludes that the licensee's current emergency planning 
bases continue to provide reasonable assurance of protection of the public's health and safety. 
The NRC staff has provided its technical basis for shadow evacuations in the enclosure to this 
letter along with a few additional comments. 

If you have any questions regarding this response, please contact Jesse Arildsen. Mr Arildsen 
can ba reached by telephone at (301) 415-1785. 

Enclosure: 
U.S .. 'ICJclear Regulatory Commission 

Staff Comments 
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Sincerely. 

R. W. Borchardt 
Executive Director 

fer Operations 
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GAO Contacts 

Staff . 
Acknowledgments 

(361382) 

Frank Rusco, (202) 512-3841 or ruscof@gao.gov 
Stephen Caldwell , (202) 512-9610 or caldwells@gao.gov 

In addition to the individuals named above, Kimberly Gianopoulos, 
Assistant Director; Nathan Gottfried; Eugene Gray; David Lysy; and David 
Messman made key contributions to this report. Important contributions 
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United States ])epartment of the Interior 

NA TIOI\AL PARK SERVICE 
The Cape Cod Nal ion a I Seashore Advisory Commission 

Cape Cod National Seashore 

In reply refer to: 

June 10, 2013 

Governor Deval Patrick 
Office of the Governor 
Commonwealth of Massachusetts 
State House 
Boston, MA 02133 

Dear Governor Patrick , 

99 Marconi Site Road 
We111lcet, MA 01667 

We write in regard to the Pilgrim Nuclear Power Station . 

Like you, the Cape Cod National Seashore Advisory Commission wrote to the Nuclear 
Regulatory Commission in the spring of 2012, opposing the relicensing of the forty year old 
power station. As you know, the plant was relicensed despite disturbing concerns about public 
safety, public health and environmental damage. None of the safety upgrades recommended by 
the Nuclear Regulatory Commission's own post-Fukishima task force were approved even 
though Chairman Jazko was in favor of those recommendations. He resigned shortly after. 
Since then, he has stated his concern publicly about the safety of these aged Mark l GE boiler 
reactors and recommended that they be decommissioned. The Pilgrim plan has the same 
containment structure that failed to contain hydrogen gas explosions in the Fukishima plant. 

Between April third and May twenty first of thi s year, fourteen towns on Cape Cod passed the 
statement below via warrant a1ticles at annual town meetings or ballot questions: 

"We the people of (town) respectfully reque5t Governor Deval Patrick to call upon the Nuclear 
Regulatory Commission to uphold their mandate to shut the Pilgrim Tuclear Power Station in 
Plymouth because the public safety, patticularly of Cape Cod resident and visitors, cannot be 
assured." 



Our commission supports this statement and respectfully requests that you use the power of your 
office to require the Nuclear Regulatory Commission to uphold their public safety mandate. 

Sincerely, 

Richard F. Delaney 
Chair, Cape Cod National Seashore Advisory Commission 

Cc: Mass. Emergency Management Ager,cy 
Entergy, Executive VP & Chief Nuclear Officer 
Mass. Dept of Public Health 
Federal Emergency Management Agency 
Rep. William Keating 
Senator Daniel Wolf 
Rep. Sarah Peake 
Superintendent George Price 
Secretary of the Interior, Sally Jewell 
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Leo P. Denault 
Chief Executive Officer 
Entergy Corp. 
639 Loyola Avenue 
New Orleans, LA 70112 

Dear Mr. Denault: 

United ~tatEs JOcnatE 

August 16, 2013 
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We are writing to raise serious concerns regarding Entergy's draft estimate of the time it 
would take to evacuate residents around Plymouth, Mass. in the event of a nuclear accident at the 
Pilgrim Nuclear Power Station, and to urge you to direct that all necessary revisions be made 
before finalizing this document. We are also concerned that the current draft completely ignores 
the potential need for residents of Cape Cod to evacuate and makes highly unrealistic 
assumptions about how quickly people living nearest the reactor could evacuate. Entergy's 
document, as it is currently drafted, is simply non-credible and inadequate, and fails to 
sufficiently protect those living near the reactor or those located on Cape Cod, who could fmd 
themselves trapped and unable to evacuate at all for hours or longer by traffic congestion and/or 
bridge closures. Entergy should go back to the drawing board and create a plan that properly 
takes into account the realities of weather, traffic, human behavior and other factors into account. 
Right now, such a real-world plan does not appear to exist. 

In the event of a nuclear accident, it is critical to quickly evacuate people in the 
immediate vicinity of the nuclear power plant who could potentially be exposed to radiological 
materials in the air they breathe. Accordingly, the Nuclear Regulatory Commission (NRC) 
requires detailed evacuation plans be established for the Emergency Planning Zone (EPZ), which 
extends ten miles from the nuclear power plant. It may also be necessary to evacuate people from 
a larger area to prevent their exposure to radiological materials that have settled onto the ground 
or are present in food and water. This larger area is typically estimated as up to 50 miles from the 
nuclear plant, depending on wind, the severity of the accident, and other factors. After the 
nuclear melt-downs at the Fukushima Daiichi Nuclear Power Plant in Japan, the NRC 
recommended American citizens located within 50 miles of the plant evacuate 1• 

Cape Cod is a unique geographical area, with over 200,000 permanent residents and as 
many as 300,000 vacationers in the summer. While none of the Cape falls within the I 0 mile 

1 http://articles.washingtonpost.com/20 11-03-16/national/35207282 _I _fukushima-daiichi-fuel-rods-spent-fuel-pool 



EPZ, almost all of it falls within the 50 mile zone. The only routes off of the Cape cross the 
Sagamore and Bourne bridges, which consequently would take evacuees first closer to the 
nuclear accident and onto roadways used by evacuating residents that live near the reactor before 
they are able to move to safety. Past evacuation plans have called for closing these bridges 
entirely during the evacuation of the EPZ to avoid traffic congestion corning from the Cape that 
would delay evacuation of those that are closest to harm, thus trapping all those on Cape Cod 
until EPZ residents have evacuated (see Figure). The current draft document, contrary to 
previous plans, does not explicitly acknowledge that these bridges could close, although the 
Massachusetts Emergency Management Agency have confirmed that one or both bridges could 
need to be closed for a time to facilitate evacuation of the EPZ2

• While we were pleased to learn 
that Entergy recently agreed to perform a study specifically related to the potential need to 
evacuate Cape Cod residents in a nuclear emergency, we are concerned that Entergy' s 
underlying estimation of the time it would take to evacuate the EPZ contains so many unrealistic 
assumptions that it is likely that those on Cape Cod may be trapped for far longer than is 
envisioned, to the potential detriment of their health and safety. 

The need to develop credible, realistic and specific evacuation plans could be well
informed by an examination of similar efforts that occurred during the Fukushima meltdowns. It 
took the NRC five days to order the evacuation of U.S. citizens within 50 miles surrounding the 
stricken reactors3.The Japanese goverrunent first ordered a mere 1.8 mile evacuation zone about 
seven hours after the earthquake4

, instructed those living between 1.8 miles and 6.2 miles to stay 
indoors after about nine hours5

, ordered all living within 6.2 miles to evacuate after about 16 
hours6

, and only broadened that to a 12.4 mile evacuation zone about 26 hours after the 
earthquake, which was also several hours after the first hydrogen explosion occurred7

. In fact, a 
recent article8 indicated that "in one area, the level of radiation had surged to more than 700 
times the normal level, indicating that many local residents were exposed to high levels of 
radiation before they evacuated." 

While it is fair to note that the Japanese government was faced with the challenge of 
dealing with the aftermath of the massive earthquake and tsunami that devastated portions of the 
country in addition to the nuclear meltdowns, this is not the only instance in which evacuations 
have left much to be desired or in which experts have noted problems with evacuation plans. 
Despite careful evacuation planning in prior years, for example, many residents were unable to 
leave New Orleans ahead of Hurricane Katrina in 2005. Moreover, a 2003 report by former 
FEMA Commissioner James Lee Witt, entitled "Review of Emergency Preparedness of Areas 
Adjacent to Indian Point and Millstone9

", concluded that the NRC' s emergency response plans 

2 http://www .bizjoumals.com/bostonlblog/bottom _ line/20 12/l 0/cape-cod-evacuation-route.html?page=all 
3 http: //www.nrc.gov/reading-rm/doc-collections/news/20 11 / 11-0SO.pdf Other countries ordered similar measures. 
Please see, for example, page 257 of http://pbadupws.nrc.gov/docs/MLI 128/ML 11285A009.pdf 
4 http://www.tepco.eo.jp/en/press/coro-com/release/ l l 03 11 06-e.html 
5 http://www.tepco.eo.jp/en/press/corp-com/release/ I I 03 1203-e.html 
6 http://www.tepco.eo.jp/en/press/corp-com/release/ 11 031211-e.html 
7 http://www.tepco.eo.jp/en/press/corp-com/relcase/ l l 03 1227-e.htm I 
8 http://mainichi .jp/english/english/newsselect/news/20 130222p2a00m0na009000c.html 

9 http://www .n irs.orglreactorwatch/emergencv/epwittrot2003. pdf 
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assumed that people would comply with directions they were provided with and "do not consider 
the reality and impacts of spontaneous evacuation," meaning that individuals ordered to evacuate 
might not do so in the manner they were directed and that others directed to stay in their homes 
might choose to evacuate anyway. A recently released report from the Government 
Accountability Office (GA0)10

, ' 'NRC Needs to Better Understand Likely Public Response to 
Radiological Incidents at Nuclear Power Plants," calls for a study of what fraction of people 
outside the EPZ will choose to voluntarily evacuate. The report makes clear that "without 
knowing reactions outside the 1 0-mile zone, NRC cannot be confident that its estimates of 
shadow evacuations outside the 1 0-mile zone provide a reasonable basis for planning off-site 
protective action strategies." 

10 http: //www.gao.gov/assets/660/652933 .pdf 



Regrettably, the December, 2012 Evacuation Time Estimate (ETE) report prepared for 
Entergy by KLD Engineering makes a number of faulty assumptions that seriously call into 
question whether the estimated evacuation times for the EPZ are reasonable. The report 
concludes that even in the worst case scenario, everyone in the EPZ will be evacuated shortly 
more than six hours after the accident, implying that even if both bridges to Cape Cod did need 
to be closed, they would not be closed for longer than this amount of time. However, in our 
analysis ofthe report we found numerous fundamental flaws, detailed below, that would likely 
add considerably to the time required for those in the EPZ to evacuate, and thus potentially leave 
those on Cape Cod trapped even longer. 

• The Entergy document relied on a telephone survey that did not inform survey 
participants that the questions related to a nuclear emergency, and makes poor 
assumptions about behavior in the event of a nuclear emergency. The Entergy 
document was predicated in part on residents' presumed behavioral data (e.g. Would you 
evacuate even if advised to shelter in place?, Would you bring pets?, Would you wait for 
family members to return home before evacuating, or evacuate immediately and meet 
them later?) from a telephone survey that failed to mention that it was regarding an 
evacuation after a nuclear accident. Previous experience and studies have shown that 
people view a nuclear accident very differently than, for example, a weather-related 
evacuation order, and choose to evacuate in greater numbers and with less regard for 
official instructions 11

• 

• The Entergy document ignores the effect of voluntary evacuations from Cape Cod, 
which could have the largest impact on traffic in the EPZ in a slowly-developing 
emergency. The report assumes a rapidly escalating emergency, where a General 
Emergency evacuation order is the first advisory that is issued. The report rightly notes 
that in a more slowly developing emergency, many residents in the EPZ may choose to 
voluntarily evacuate when they learn of an Alert or Site Area Emergency ahead of any 
evacuation order, thus reducing the number of people in the EPZ. The report fails to 
consider, however, the impact of residents of Cape Cod evacuating voluntarily in such a 
case. Such an "early shadow evacuation," coupled with the need for people leaving the 
Cape to cross the Bourne or Sagamore bridges, could add to the congestion faced by 
residents evacuating from the EPZ. Furthermore, after an evacuation order that closed the 
bridges, this could leave a significant number of such early evacuators trapped in their 
cars on the Cape just outside the EPZ for hours, at greater risk of radiation exposure than 
they would be inside their homes or other shelter. 

• The Entergy document contains assumptions about traffic flow during inclement 
weather that strain credulity. Entergy's draft document assumes that area roads to be 
used in an evacuation would be able to handle 80% of the good weather highway 
capacity in the event of snow and 90% in the event of rain. The report claims "it is 
reasonable to assume that the highway system will remain passable-albeit at a lower 
capacity- under the vast majority of snow conditions 12

." It was also assumed that snow 

11 http://www. nirs.org/reactorwatch/emergency/epwittrpt2003 .pdf 
12 http://pbadupws.nrc.gov/docsfMLI302/MLI3023A03l .pdf 



clearing personnel would be fully available and that clearing efforts would be highly 
effective and keeps roadways open. In a recent blizzard (Feb. 8-9, 2013), road conditions 
were so severe that the Massachusetts Governor placed a ban on driving 13 that lasted 24 
hours in some places14

• During Hurricane Sandy in late 2012, storm surge overtopped 
Plymouth Beach and lead to a closure of Route 3A, one of the evacuation paths from 
Plymouth 15

• It was several days before all downed power lines and trees were cleared. As 
has been fully realized by Japan's melt-downs and warned16 of by the shut-downs and 
equipment failures in the United States at multiple nuclear reactors during Hurricane 
Irene, natural hazards and severe weather conditions are one potential trigger of a nuclear 
accident. Thus, assuming that the worst storm-related traffic conditions will never 
coincide with a nuclear accident is short-sighted. In addition, in the event of heavy snow 
during a nuclear emergency, it is unlikely that all snow plow operators will report for 
snow clearing duties at their own personal risk as opposed to evacuating themselves and 
their families. Snow plow operators should be anonymously surveyed to determine what 
fraction would tend to their families either ahead or instead of clearing roads. 

• The Entergy document fails to account for chronically bad traffic in the region 
during summer weekends and special events. While the Entergy document considers 
the possibility of an evacuation being required during a time when more than normal 
numbers of people are near the reactor (they consider 41

h of July fireworks in Plymouth), 
it fails to consider the truly bad traffic jams that often occur in the region. During the 
recent 4th of July weekend, for example, traffic was backed up on Cape Cod for 25 miles 
ahead of the Sagamore bridge, and it took as long as eight hours to drive from the Cape to 
Boston 17

. If a nuclear accident occurred during such traffic congestion, all this traffic 
would have to be halted or rerouted to provide uncongested roads for evacuation of the 
EPZ. Such considerations are not included in the current estimate of evacuation times. 

• The Entergy document assumes that parents will not attempt to pick up their 
children from schools and that bussing will be effective. The report assumes that if an 
emergency occurs during school hours that schoolchildren will be evacuated using school 
busses to reception centers and that parents will meet their children. It is highly unlikely 
that no parents will choose to come directly to schools to pick up their children, making 
traffic near schools worse and slowing bus-based evacuation of schoolchildren. As with 
snow plow operators, it is also absurd to assume that all school bus drivers will shuttle 
students in and out of the EPZ at personal risk to themselves without tending to their own 
families . Bus drivers, like snow plow operators, should be anonymously surveyed to 
determine what fraction will choose to evacuate with their families in the event of a 
nuclear accident and thus not be available to bus schoolchildren. 

13 http://www. boston.corn/news/local/massachusetts/20 13/02/09/govemor-deval-patrick -surprise-travel-ban-wins
praise-criticisrn/1 cEcoQhBcalwUQUIEpuTmN/story.htrnl 
14 http://www.gazettenet.com/home/4359892-95/ban-inches-road-snow 
15 http://www. wickedlocal.com/plymouth!topstories!x 1272748828/HURRJCANE-SA NDY -Dodged-that
bullet#axzz2MKf6CMs I 
16 http:/ /markey .house. gov/press-release/august-29-20 I 1-markey-hurricane-irene-exposes-holes-nuclear -p !ant
safety-regulations 
17 http://www .bostonglobe.com/metro/20 13/07 /08/cape-going-nowhere-hol iday-traffic-n ightmare-spills-over-into
monday/gRG9bQkdv0h784E8Chs 13N/story.htrnl 



• The Entergy report assumes that only 20% of those living near the reactor but 
outside the evacuation zone will evacuate on their own. This assumption runs counter 
to previous experience. In the Three Mile Island nuclear accident, although only about 
3,500 people were advised to evacuate, more than 140,000 chose to leave. Assuming 
20% of the population living 5 miles beyond the EPZ would evacuate uses NRC guidance 
that is based on faulty assumptions. As the GAO report indicates, the assumption that 
20% of the population will evacuate even when asked not to is based on a 2008 phone 
survey of residents ofEPZs conducted by Sandia National Laboratory for the NRC 18

• 

EPZ residents are well informed about nuclear accident preparedness due to required 
public outreach campaigns and planning exercises, and still 20% say they would ignore 
official instructions. The residents outside the EPZ are likely less informed and may be 
even less likely to follow official instructions. Certainly their expected behavior should 
not be based on a survey ofEPZ residents. In addition, the report from James Witt 
recommends that large shadow evacuations, such as might be expected after a terrorist 
attack, be included as a scenario in calculating ETEs 19

• A larger than anticipated shadow 
evacuation would lead to traffic congestion upstream and could effectively trap those 
closest to the accident in the EPZ. 

• The Entergy report only accounts for non-EPZ residents who work in the EPZ for 
15 employers and the schools. This estimate fails to account for the many smaller 
employers in the EPZ who employ non-EPZ residents. While each business may only 
employ a few non-EPZ residents, there are many such small businesses and these 
potential evacuees need to be accounted for. 

These faulty assumptions cast serious doubt on the validity of the ETE report and suggest 
that there would potentially be higher levels of congestion, poorer road conditions in inclement 
weather, and fewer available snow plow or school bus drivers. These would all lead to a 
significant lengthening of the time required for the EPZ to fully evacuate. We strongly urge you 
to reconsider these faulty assumptions and make a realistic estimate of the evacuation times that 
can guide robust emergency planning and to avoid similar mistakes in the upcQrning study of 
evacuation from Cape Cod. 

18 http://www.gao.gov/assets/660/652933 .pdf 
19 http://www .nirs.org/reactorwatchlemergency /epwittrpt2003. pdf 
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Executive Summary 

The Association to Preserve Cape Cod (APCC) submits this position statement regarding threats 
to Cape Cod's environment from the Pilgrim Nuclear Power Station (Pilgrim). APCC was 
founded in 1968 to promote policies and programs that protect Cape Cod's environment. APCC 
is the Cape's largest environmental organization and has 5,000 members from all 15 towns on 
Cape Cod. In our 46 years, we have successfully advocated for protection of the Cape's water 
resources, open space and natural resources, and adoption of regional growth management 
policies. As an environmental guardian for Cape Cod, our work is based on sound science and 
best environmental policies and practices (see www .a cc .oro). 

Cape Cod is one of the most ecologically valuable and sensitive areas in the Commonwealth of 
Massachusetts. Important natural resources include shellfish beds; commercially and 
recreationally important fisheries; habitat for fish, wildlife and rare species; numerous wetlands, 
ponds, lakes and streams; miles of coastal habitat and beaches; and a sole-source aquifer that 
supports most public water supplies. The Cape's economy relies upon healthy natural 
ecosystems; fishing, shellfishing, aquaculture and coastal tourism are a multimillion-dollar
industry that benefits the region and the Commonwealth. The Cape has a long history of 
environmental protection as evidenced by many protected areas, parks and open space. 

Regarding Pilgrim, many organizations, agencies and officials have identified threats to human 
health and safety. Potential threats to the Cape's environment and resources have received less 
attention. Human health and environmental quality are linked. Our statement therefore focuses 
on the potential threats posed by Pilgrim to the Cape's environment as summarized below: 

1) Safety issues at Pilgrim include power outages, a power-down in July 2013 due to 
seawater being too warm to cool the reactor, a fire that could have damaged the reactor, 
storage of spent nuclear fuel in overcrowded spent-fuel-pools, partial blockage of an 
emergency cooling system by mussels, and vulnerability to natural hazards and terrorism. 
In January 2014 the NRC downgraded Pilgrim's performance to "degraded"; only seven 
other nuclear power facilities in the nation are in this performance category. These issues 
point to aging infrastructure, outdated systems, failure to account for climate change, and 
inadequate maintenance, oversight and regulation. Safety issues increase the risk of a 
serious accident occurring that could damage the Cape's environment. 

2) Pilgrim is causing environmental impacts nearby and in Cape Cod Bay, namely: release 
of radioactive materials, including releases of tritium into groundwater that exceed 
drinking water standards; impingement and entrainment of 90+ species of fish and 
shellfish which is affecting some species at the population level; discharge of heated 
seawater into Cape Cod Bay resulting in a thermal plume, erosion, barren and stunted 
areas, warm-water algal growth, and increased thermal burden on marine ecosystems that 
are already experiencing warming; potential impacts on rare species, fish and wildlife; 
and cumulative impacts of all of the above. Such impacts are unacceptable. Furthermore, 
regulatory agencies have allowed these impacts to continue, increasing the chances that a 
larger area such as Cape Cod will eventually be affected. 
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3) The Fukushjma nuclear disaster provided important lessons: a) improbable accidents 
occur, and b) if an accident results in major radioactive contamination, there can be 
serious and widespread impacts on water resources, fish, wildlife, food webs, crops, the 
economy, human populations and society. 

4) All of Cape Cod lies within a 50-mile radius from Pilgrim. If a nuclear accident were to 
occur at Pilgrim, impacts on Cape Cod would depend on many factors; but if a 
radioactive plume or radioactive fallout were to reach Cape Cod, the Cape's valuable 
resources could be severely affected . 

Based on the importance of Cape Cod's natural resources and the impacts and threats posed by 
Pilgrim, APCC calls on public officials and regulatory agencies to revoke Pilgrim's permits and 
to require that Pilgrim be decommissioned in the shortest time and safest manner feasible . We 
also recommend additional measures to safeguard the Cape ' s environment and human 
population. 

2 
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Abbreviations 

Pilgrim Nuclear Power Station 
Nuclear Regulatory Commission 
U.S. Environmental Protection Agency 
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Pilgrim 
NRC 
EPA 
NPDES 
EIS 

National Pollutant Discharge Elimination System permit for discharges 
Environmental Impact Statement for relicensing Pilgrim 

1. Introduction 

Cape Cod is one of the most ecologically valuable and sensitive areas in the Commonwealth of 
Massachusetts. Important natural resources include shellfish beds; commercially and 
recreationally important fisheries; habitat for fish , wildlife and rare species; numerous wetlands, 
ponds, lakes and streams; miles of coastal habitat and beaches; and a sole-source aquifer that 
supports most public water supplies. These resources include: 

• Water bodies and wetlands, including nearly 1,000 freshwater ponds and lakes totaling 
nearly 11 ,000 acres in area; I 09 miles of streams and rivers; over 21,600 acres of 
freshwater wetlands; 6,800 acres of salt marsh; over 350 certified vernal pools; many 
potential vernal pools; a federally-designated sole-source aquifer that supports most of 
the Cape's water bodies and wetlands and supplies most of the Cape's drinking water ( I ). 

• Coastal habitat, including 57 coastal embayments and watersheds; 430,000 acres of 
shellfish beds; over 390 public beaches; 41 diadromous fish runs; 5,400 acres ofherring 
spawning habitat; and essential fish habitat for commercially and recreationally important 
fmfish in the tidal waters around Cape Cod ( I ) . 

• High-quality habitat for fish, shellfish , wildlife and rare species, including over 135 rare 
species, five federally-listed whale species, four listed sea turtle species, rare shorebirds; 
and many other fish and wildlife species ( I , 

2
) . 

• Numerous protected areas, including a national park, two wildlife refuges, two national 
estuary programs, an estuarine research reserve, federally-designated critical habitat for 
the endangered North Atlantic Right Whale, one nearby national marine sanctuary, five 
state parks, seven Areas of Critical Environmental Concern (ACECs) totaling 30,010 
acres, twelve Districts of Critical Planning Concern, thousands of acres of preserved open 
space, federal No Discharge Area designation for all state coastal waters, and state ocean 
sanctuaries surrounding Cape Cod ( I ) . Many citizens, organizations (including APCC) 
and agencies have worked to designate these areas over the years, evidence of the Cape ' s 
strong support for environmental protection. 

These natural resources support our economy and quality oflife. Coastal tourism is a cornerstone 
of the Cape' s economy and relies upon clean water and coastal access. Shellfishing, fishing and 
aquaculture are multimillion-dollar businesses that support hundreds of jobs. Estimates of annual 
average values include $6.3 million for commercial shellfishing, $646,000 for recreational 

3 
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shellfishing, $4.5 million for shellfish aquaculture (2008 value), and $20 million for commercial 
fishing for two towns alone (I , 

3
). A shellfish seed facility on Cape Cod Bay supplies much of the 

seed for aquaculture projects throughout the state and beyond. Most towns on Cape Cod have 
shellfish programs that require clean water. If these resources were damaged due to radioactive 
contamination, the resulting environmental, economic and social losses would be huge. 

2. Safety issues at Pilgrim 

Many organizations, agencies, elected officials and the media have expressed concerns about 
safety issues at Pilgrim. These include power outages that required plant shutdowns, a power
down in July 2013 due to Cape Cod Bay seawater being too warm to cool the reactor, a fire that 
could have caused damage to the reactor, storage of spent nuclear fuel in elevated spent-fuel
pools that are now overcrowded, partial blockage of an emergency coolin~ system due to mussel 
growth, vulnerability to natural hazards and terrorism, and other issues (4 1 

rough 
8

). Between 2000 
and 2012, there were 110 safety violations (8).ln November 2013, the Nuclear Regulatory 
Commission (NRC) downgraded Pilgrim's status to one ofthe 16 worst in the country due to 
safety issues, triggering more regulatory review and scrutiny (8). In December 2013 the NRC 
cited Pilgrim for five security violations, some dating back to 2012 (8). In January 2014, the NRC 
further downgraded Pilgrim's performance to "degraded", joining only seven other nuclear 
power facilities in this category <9>. 

Statement: Safety issues at Pilgrim point to aging infrastructure, outdated systems of cooling 
and operation, failure to take account of changes in ocean temperature affecting cooling, 
inadequate maintenance, oversight, and regulation. Safety issues are of great concern because 
they indicate below-par performance that raises the risk of harm to humans and the environment 
from ongoing operations or a nuclear accident. APCC believes that Pilgrim's inability to meet 
existing safety and performance requirements calls for termination of their permits. 

3. Environmental impacts 

Pilgrim is responsible for causing ongoing environmental impacts, listed below. 

a) Release of radioactive materials: The NRC stated that nuclear power plants often discharge 
small amounts of radioactive gases and liquids into the environment (IO)_ At Pilgrim, radioactive 
releases consist of gases, particulates and liquids. As one example, in 2011 Pilgrim reported 29 
discharges of radioactive liquids into the environment and/or Cape Cod Bay, plus releases of 
radioactive gases and particulates ( II ). In another example, Pilgrim has been monitoring 
radioactivity in groundwater monitoring wells since 2007, and detected radioactive tritium from 
the plant at concentrations ranging from non-detect(< 295 picoCuries per liter, or pCi!L) up to 
25,552 pCi/L). Pilgrim stated that the latter measurement exceeds EPA's drinking water standard 
of20,000 pCi!L but that tritium was not affecting drinking water because the flow pathway was 
towards Cape Cod Bay where it would be diluted ( II )_ In late December 2013, levels of tritium 
measured in a groundwater monitoring well next to a catch basin that releases waste into Cape 
Cod Bay were the highest measured so far (69,000 pCi/L) (8

). This measurement again exceeded 
federal drinking water standards for tritium set by the EPA ( I

2
). 
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Release of radioactive substances into the environment is of great concern. First, it is important 
to realize that humans and other living organisms are exposed to background levels of radiation 
every day. Background radiation comes from natural sources (e.g. , cosmic rays, naturally
occurring radioactive elements in rocks, soil, water and air) and manmade sources (e.g., 
radioactive fallout from nuclear weapons testing, nuclear accidents such as Fukushima and the 
1986 Chernobyl disasters, and emissions from nuclear power plants). Humans may also be 
exposed to other manmade sources (e.g., medical and security X-rays, CT-scans, high-altitude 
plane flights, etc.). However, the effects of radiation on living organisms are cumulative; that is, 
the sum of all radiation that the organism is exposed to during its lifetime (13

' 
14>. 

Biological effects on living organisms and their cells depend on the radiation dosage, and can 
include: production offree radicals, breakage of chemical bonds, production ofnew chemical 
bonds, and damage to DNA, RNA, proteins and other molecules that regulate vital cell 
processes. At low doses, cells can repair such damage. At higher doses cell death results and at 
extremely high doses, cells cannot be replaced quickly enough and tissues fail to function ( I s) . 

Radiation can cause death, mutations, or pass up the food chain ( l
6
). In humans, exposure to any 

ionizing radiation can increase the risk of cancer ( J
3
), but the risk increases in a direct manner 

above a dose of 100 millisieverts (mSv)(14>. For comparison, the average person receives 3 mSv 
per year from natural and manmade sources (13

' 
14>. In short, release of radioactive materials into 

the environment poses risks to the health of humans and other living organisms. 

The effects of exposure to radioactivity also depend on the length of time of exposure. 
Radioactive nuclides released into the environment from nuclear weapons testing and nuclear 
accidents such as Fukushima and Chemobyl include nuclides with short half-lives (iodine-131 
has a half-life of 8 days) as well as longer half-lives (i.e. , cesium-13 7 has a half-life of 30 years 
and strontium-90 has a half-life of29.1 years ( l

4
). Radioactive nuclides with longer half-lives 

would be present in the environment for many years. Depending on the type, concentration and 
spread ofradionuclides throughout the environment, humans and ecosystems could be exposed 
to radiation for a short time, several years or many years. 

Statement: Radioactive discharges from Pilgrim pose a regional threat to environmental quality, 
human health and the health of Cape Cod Bay's ecosystems. Discharges of radioactive tritium 
into groundwater pose a threat to Plymouth's sole-source aquifer and to Cape Cod Bay's water 
quality and ecosystems. APCC believes that Pilgrim's discharge of radioactive materials should 
cease and that permits allowing for discharge should be terminated . 

b) Seawater intake system impacts commercially and recreationally important fisheries in Cape 
Cod Bay: The once-through seawater intake system used to cool Pilgrim's nuclear reactor 
negatively impacts 91 species of marine and diadromous fish through entrainment and 
impingement. Each year millions to billions offish eggs and larvae are entrained and thousands 
offish are trapped (impinged) on the intake screens. Impacted species include commercially and 
recreationally important fish such as Atlantic silverside, winter flounder, alewife, blueback 
herring, rainbow smelt, hakes, windowpane flounder, tautog, Atlantic menhaden, tomcod, 
Atlantic herring, and others. NRC in its 2007 EIS for relicensing Pilgrim concluded that there 
were moderate impacts on winter flounder (up to 12.1% of the adult population of winter 
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flounder in western Cape Cod Bay are impacted) and Jones River rainbow smelt populations, 
and small to moderate impacts on other fish and shellfish ( l

7
). 

Statement: Pilgrim's once-through seawater intake system adversely impacts commercially and 
recreationally important species of fish that are experiencing declines. Many local, state and 
federal agencies, organizations (including APCC) and citizens have expended time, effort and 
millions of dollars to protect and restore fisheries and their habitat. Allowing these impacts to 
continue counteracts protection and restoration efforts and represents a failure by regulators to 
protect fisheries . APCC believes that these impacts are unacceptable and should be ended. 

c) Cumulative impacts ofthermal plume and warming sea temperatures: Pilgrim' s permit allows 
the seawater used for cooling the nuclear reactor to be heated up to 32°F above ambient water 
temperature. Pilgrim discharges seawater at temperatures of up to 27-30°F warmer than Cape 
Cod Bay water. The volume of seawater discharged is significant, an estimated 160+ billion 
gallons per year. The NRC states in its EIS that discharge of heated seawater into Cape Cod Bay 
creates a thermal plume covering an area of 14 to 216 acres which caused two fish kills in the 
1970s and is causing scouring of the bottom, a denuded zone near the discharge covering up to 
1,400 square meters (m2

); a zone of stunted benthic growth located further from the discharge 
covering up to 2,900 m2

; and growth of warm-water algae (e.g., Enteromorpha aragonensis, 
Bryopsis plumosa, Codiumfragile, Gracilariafollifera, and Soliera tenera) (17). 

Ocean temperatures in the Northeast have been rising over time due to climate change. Potential 
impacts of rising temperature on marine ecosystems include shifts in species distributions, 
increased thermal stress, impacts on reproduction, growth and survival, changes in fisheries and 
the food web that supports them, and increased water column stratification ( IS, 

19
). Pilgrim's 

permit requires that the temperature of seawater used for cooling the reactor be less than 75°F. In 
July 2013, the temperature of Cape Cod Bay water exceeded 75°F and Pilgrim had to power 
down operations because seawater was too warm to cool the reactor czo, 21

). Pilgrim is operating 
close to its permit limits for seawater temperature. 

Statement: Pilgrim's discharge of heated seawater is environmentally detrimental and adds to the 
thermal burden on fish , wildlife and marine ecosystems that are already experiencing warming to 
climate change. These cumulative impacts could result in a tipping point for some marine 
species. Also, as ocean temperature continues to rise, it is uncertain whether Pilgrim can safely 
continue operations. APCC believes that discharge of heated seawater poses unacceptable risks 
for marine ecosystems and that Pilgrim ' s discharge permit should be terminated. 

d) Changes in rare species, fish and wildlife populations were not considered. In its 2007 EIS for 
relicensin~ Pilgrim, the NRC found no impacts on marine mammals, sea turtles, or other rare 
species (17

• Regarding sea turtles, new information from the Wellfleet Audubon Sanctuary 
indicates that sea turtle strandings on the shores of Cape Cod Bay have increased in recent years 
from an average of 20 strandings per year in the 1980s to 250 strandings per year from 2009 -
2012. The increase in strandings may be due in part to climate change causing warmer seawater 
that attracts more turtles (22>. With regard to the endangered Northern Atlantic Right Whale, in 

2013 a Right whale mother and calf were documented close to Pilgrim's discharge. Concerns 
were raised about potential impacts and the need to re-evaluate rare species impacts (23

). 
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Statement: The environmental impact analyses for relicensing Pilgrim did not account for 
changes in the distribution of rare species, fish and wildlife populations that occurred after the 
permit was issued. This raises the risk that Pilgrim will cause impacts because permit conditions 
based on old information are not protective enough. 

e) Cumulative impacts offish impingement/entrainment, radioactive releases, thermal discharges 
and climate change were not adequately evaluated or regulated. Major permits for Pilgrim have 
not adequately accounted for cumulative impacts. These include the NRC's 2012 extension of 
Pilgrim's operating license for another 20 years, one year after the Fukushima disaster occurred, 
and EPA' s NPDES permit which expired in 1996. The NPDES f:ermit has been administratively 
extended since its expiration, and a new draft permit is overdue 24

). 

Statement: Cumulative impacts offish impingement and entrainment, radioactive releases, 
thermal discharges and climate change were not adequately evaluated or regulated. Given 
Pilgrim's inability to avoid causing impacts, APCC believes that Pilgrim represents a serious 
threat to Cape Cod ' s resources and its permits should be revoked . 

4. Lessons learned from Fukushima and other nuclear accidents 

The Fukushima nuclear disaster in 2011 showed the world that improbable accidents can occur 
with devastating effects. Fukushima's impacts include radioactive contamination of several 
hundred square kilometers <25

l , deposition of 80% of the radioactivity on the Pacific Ocean (at 
Pilgrim 60% of the area within 50 miles is ocean), contamination of marine fisheries resulting in 
fisheries closures and a tightened safe-consumption limit, contamination of 40% of bottom
dwelling marine fish species <25

' 
26

), contamination of freshwater fish and streams, rivers and 
lakes up to 400 kilometers away <27l, and continuing releases of radioactive water into 
groundwater and the ocean even as the damaged reactors are being decommissioned <

14
' 

28l. 
Radionuclides from Fukushima have entered the marine food web via plankton uptake and when 
invertebrates, fish and wildlife ingest contaminated food . Organisms also excrete radionuclides 
to water and sediments where benthic organisms feed . Rates of uptake, bioaccumulation and 
excretion ofradionuclides vary greatly depending on species <26l. 

The effects of Fukushima on terrestrial plants, wildlife and ecosystems are slowly unfolding. An 
early survey ofbirds in the vicinity ofthe reactors in July 2011 showed 30% fewer birds than 
expected, suggesting significant mortality <29

). A native butterfly species suffered physiological 
and genetic damage from radiation that may impact the population <30

). Impacts ofthe 1986 
Chernobyl nuclear accident on birds included reduced numbers and longevity of birds, 
diminished fertility in male birds, smaller brains, mutations, and local extinction of several 
species <29

). The scarcity of scientific studies of ecological impacts is a data gap that should be 
addressed in order to better understand how radioactivity affects terrestrial and aquatic food 
webs and living organisms. 

Human health impacts resulting from Fukushima will take time to evaluate. So far, no one has 
died from the effects of Fukushima <31

) but estimates of the cancer risk indicate that exposed 
infants and children have the greatest risk {l

3l. One study of human health risk related to 
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ingesting contaminated fish from the western and eastern Pacific concluded that the risk was less 
than risks due to exposure from background radiation; that is, below levels of concern (32>. The 
effects of low-level radiation on human health still remain uncertain (13

' 
14

' 
32

) Other scientists and 
physicians have expressed strong concerns about the long-term human health effects of 
Fukushima radioactivity and ingesting contaminated fish, food and water (33>. A recent analysis 
of attitudes towards nuclear risks stated that "Governments and the nuclear power industry have 
a strong interest in playing down the harmful effects of radiation from atomic weapons and 
nuclear power plants. Over the years, some scientists have supported the view that low levels of 
radiation are not harmful, while other scientists have held that all radiation is harmful. " 
Examination of radiation effects of nuclear bombs, nuclear weapons testing, nuclear accidents 
and power plant emissions shows that in each case there is "a pattern of minimizing the damage 
to humans and attributing evidence of shortened life-spans mostly to stress and social 
dislocation rather than to radiation. While low-level radiation is now generally accepted as 
harmful, its effects are deemed to be so small that they cannot be distinguished from the much 
greater effects of stress and social dislocation. Thus some scientists declare that there is no point 
in even studying the populations exposed to the radioactive elements released into the 
atmosphere during the 2011 accident at Fukushima" <34>. 

In summary, nuclear accidents can release radioactive materials into the environment that can 
enter the food web. The scale of impacts on humans and living organisms can range from 
individuals to populations and ecosystems. Most impact studies have focused on human health 
risks rather than effects of radiation on other living organisms or ecosystems. Despite the relative 
lack of studies on ecological effects, APCC believes that decision makers should proactively take 
steps to protect our resources from the effects of a nuclear accident. 

Conclusions 

All of Cape Cod lies within a 50-mile radius from the Pilgrim Nuclear Power Station <17>. If a 
nuclear accident were to occur at Pilgrim, impacts on Cape Cod would depend on many factors: 
the type and extent ofthe accident, amount and type of radiation released, human responses, 
prevailing weather and ocean currents, environmental conditions, and the types of resources 
impacted. However, if a radioactive plume or fallout were to reach Cape Cod, we are concerned 
that the following impacts could occur: 

• 
• 

• 
• 
• 

• 
• 
• 
• 

Contamination of shellfish beds, aquaculture, and fishing areas; 
Contamination of water bodies (both freshwater and marine) affecting aquatic ecosystems 
and public uses; 
Contamination of drinking water supplies; 
Contamination of land, soil and sediments; 
Impacts on life, including plankton, invertebrates, fish, shellfish, wildlife, plants, their 
habitats, food webs, and ecosystem processes; 
Closure of swimming beaches; 
Impacts on local agriculture; 
Economic impacts resulting from the above; and last but not least, 
Impacts on Cape Cod's residents and communities due to health risks, dislocation, 
economic impacts and social disruption. 
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A nuclear accident at Pilgrim has the potential to significantly damage the Cape's environment, 
natural resources and economy. Given Pilgrim's safety record and history of causing impacts, we 
believe that it is unlikely that Pilgrim will be able to upgrade its facilities to ensure full safety 
and avoid impacts. 

Therefore, APCC calls for Pilgrim's permits to be terminated and for the facility to be 
decommissioned. We also call on public officials and regulatory agencies to: 

• Provide full regulatory oversight of the decommissioning process, including 
implementation of safeguards to protect public health and the environment before, during 
and after the decommissioning process, as outlined in NRC's process for 
decommissioning (35

); 

• Require storage of all spent fuel rods in dry cask storage, which represents the safest 
storage system in the absence of a national repository <

36
\ . 

• Implement a radiation monitoring system on Cape Cod that includes monitoring of air, 
water, fish and shellfish, with reports to the public on a regular basis; 

• Expand emergency planning throughout the 50-mile-radius zone to protect Cape Cod's 
residents and natural resources; 

• Find safer and less polluting alternative energy sources for Pilgrim's customers. 
Replacing nuclear energy with greenhouse-gas-producing energy sources such as natural 
gas or other fossil fuels is not a satisfactory long-term solution, as climate change is also 
impacting the environment (I 9

); 

• Support scientific research on the effects of radiation on ecosystems; and 
• Form an independent commission to oversee decommissioning ofPilgrim, to review 

progress and to identify problems to be addressed to help ensure safe and effective 
decommissioning. 

Finally, APCC calls on public officials, agencies and organizations on Cape Cod to support these 
measures. 
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(617) 725-4000 
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GOVERNOR 

Allison M. Macfarlane, Chair 
U.S. Nuclear Regulatory Commission 
Mail Stop 0-16G4 
Washington, DC 20555-0001 

Dear Chair Macfarlane: 

March 17, 2014 

I am writing to you today on behalf of fifteen Southeastern 
Massachusetts communities which have expressed their serious 
concerns about the safety of Pilgrim Nuclear Power Station 
("Pilgrim"). These communities, which geographically surround the 
facility, each have issued local statements calling for the closing of 
Pilgrim, and have shared with me their grave concerns related to the 
impact on citizens should there be an accident. Because there is no 
viable evacuation plan in such circumstances, I share these 
concerns. Prior to your appointment as Chair of the United States 
Nuclear Regulatory Commission (the "Commission"), I wrote to your 
predecessor asking that any relicensing of Pilgrim be postponed until 
we better understand the lessons and experience at Fukushima, 
where a reactor of similar design and age to Pilgrim's experienced a 
tragic accident and partial meltdown three years ago. l have attached 
this letter for your review. 

Though the Commission relicensed Pilgrim for another twenty 
years of operation, I am reaching out again because of the urgency of 
local residents . The unique geographical relationship between 
Pilgrim and the communities comprising Cape Cod and Southeastern 
Massachusetts could put those residents at serious risk should there 
be an accident. My concern is highlighted by the Commission's 
recent annual assessment of Pilgrim's performance relative to the 
nation's nuclear fleet. The recent downgrade of Pilgrim's 



Allison M. Macfarlane, Chair 
March 17, 2014 
Page Two 

performance level will result in more inspections, senior management 
attention, and oversight focused on the causes of this lowered 
performance level. 

The potential impact of a major event at the plant is disquieting. 
As the Chair of the Commission which regulates the nuclear power 
industry, I urge you to require that the plant be decommissioned 
should Pilgrim not comply with all health, safety, and environmental 
regulations. The Commission's oversight of this facility is essential to 
the health and safety of the residents of Massachusetts. 

Sincerely, 

Enclosure 



llnitcd ~tatcs ~cnatr 

The Honorable Alison Macfarlane 
Chairman 
Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852 

Dear Chairman Macfarlane: 

WASHINGTON, DC 20510 

April18, 2014 

We write to urge the Nuclear Regulatory Commission (NRC) to direct the immediate 
implementation of mitigation measures needed to protect the Pilgrim Nuclear Power Station and 
the Seabrook Station against a seismic vulnerability that the licensees of these reactors were 
previously unaware existed. We were alarmed to discover that of the dozens of reactors that re
assessed their vulnerability to earthquakes in the wake of the Fukushima meltdowns, the newly 
evaluated seismic risk at both Pilgrim and Seabrook is larger than the risk the reactors were 
originally licensed to withstand. 

One of the recommendations of the NRC's Near Term Task Force report 1 following 
Fukushima was that licensees re-evaluate seismic hazards at each reactor using current research 
and models in order to develop a better understanding of possible earthquake hazards at the site 
and determine whether additional safety measures are needed. 

On March 31, 2014, licensees of all reactors in the continental and eastern U.S. submitted 
these seismic hazard re-evaluations to the NRC. The March 31, 2014 licensee submittals to the 
NRC indicate that: 

• For both Pilgrim's2 and Seabrook's3 reactors and spent fuel pools, the new 
seismic hazard is greater than the so-called 'safe shutdown earthquake", which is 
defined to be "the maximum earthquake potential for which certain structures, 
systems, and components, important to safety, are designed to sustain and remain 
functional." Notably, the new seismic hazard was found to exceed the safe 
shutdown earthquake at the ground shaking frequencies that are most likely to 
threaten the equipment needed to safely shut down the reactor. 

• On March 10, 2014, Entergy submitted a request to the NRC asking for 
permission to alter some of the numbers used to model the geologic properties of 
the bedrock on which Pilgrim sits. While this request was not expected to remove 
the requirement for Pilgrim to perform additional analysis and/or implement 
mitigating measures, Entergy's submittal stated that using these numbers would 
cause the results to be less alarming, stating that "it is of great importance that an 
accurate description ofPNPS's seismic hazard be communicated to NRC and 

1 http://pbadupws.nrc.gov/docs/ML 1118/ML 111861807.pdf 
2 http://pbadupws.nrc.gov/docsfMLI409/ML 14092A023.pdf 
3 http://pbadupws.nrc.gov/docs/ML 1409/ML 14092A413.pdf 



other external stakeholders. This will ensure appropriate prioritization of PNPS 
with regard to SPRA scheduling and prevent unjustified alarm by stakeholders 
when GMRS results are made public." 

According to NRC4
, any licensee that identifies a higher re-evaluated seismic hazard than 

it previously believed it had must conduct more in-depth analysis in order to determine whether 
permanent mitigation measures are needed, but licensees are provided until 201 7 to complete it. 
However, NRC has also indicated that some reactors could be directed to more quickly 
implement mitigating measures for the reactor equipment that would be needed to safely shut 
down the reactors in the event of an earthquake. NRC has already required the implementation of 
such measures for some reactors that found a higher than expected flooding hazard5

. 

We urge you in the strongest possible tenus to direct the licensees of the Pilgrim Nuclear 
Power Station and the Seabrook Station to immediately take all necessary measures to assure the 
safety of the reactors and those that live and work near them. 

Thank you for your attention to this important matter. Please provide your response 
no later than close of business on Friday May 9, 2014. 

Sincerely, 

~e~·~ 
United States Senator tates Senator 

4 http://pbadupws.nrc.gov/docs!ML 1205/ML 12053A340.pdf 
5 http://www .newschanne19 .com/news/features/files/watts_ bar_ violations. pdf 
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I am writing to echo the concerns of many in Massachusetts, including Governor Patrick, 
Attorney General Coakley, and Senators l\1arkey and Warren, in regard to Pilgrim Nuclear 
Power Station. In particular, fifteen Southeastern Massachusetts communities have recently 
expressed their serious concerns about the safety of Pilgrim J\'uclear Power Station ("Pilgrim"). 
These communities, which geographically surround the facility, each have issued local 
statements calling for the closing of Pilgrim, and have shared with me their grave concerns 
related to the impact on citizens should there be an accident. I share their concerns that no 
concrete, viable evacuation plan exists in ~ ;uch circumstances. Further, a recent NRC report tha1: 
has classified Pilgrim and its reactors as at risk in the event of a natural disaster such as an 
earthquake has also added urgency to thi~; communication. As you know, my colleagues and I 
have written to both you and your predecessor on the issue of the safety of Pilgrim. Perhaps, 
most memorably, we all wrote to express our concerns over the relicensing of Pilgrim as ongoing 
issues still remain unaddressed . Today, I write to see if there has been an update on those 
concerns as well as issues surrounding the evacuation plans for surrounding communities, the 
seismic re-evaluation findings for Pilgrim . the recent DOD designation of Pilgrim's status in 
regard to potential terrorist activity, the O\ercapacity of the spent fuel pool, and the uptick in 
shutdown activation and other recent concerning indicators at the plant. 

In regard to the recent seismic hazard re-evaluation findings for Pilgrim as recommended by the 
NRC Near Term Task Force report follov,ing Fukushima, Pilgrim's reactors were discovered to 
be at a greater seismic hazard than the earthquake potential that could threaten the equipment 
needed to safely shut down the reactor. NRC has committed itselfto immediately implementing 
mitigating measures for the most high ri~k reactor equipment around the country, and have 
identified mitigating measures that can quickly be implemented for some plants. 

Since the unique geographical relationship between Pilgrim and the communities comprising 
Cape Cod and Southeastern Massachusetts could put those residents at : isk should there be an 
accident, I would echo the calls of my cc lleagucs to urge the licensees of Pilgrim to take all 
necessary measure to ensure the safety of my constituents in the event of such an incident. 



The potential impact or a llHlior event at the plant is disquieting. As the !\~presentative ot'Cape 
Cod and Southeastern Massachusetts. I uqe you lo review the concerns that continue to plague 
the communities that I represent and l'urthcr recommend that licensees be directed to 
immediately implement measures to cnsun: the safety or the reactors and waste storage facilities 
at Pilgrim and other plants should an earthquake, flood, or other disaster occur. The 
Commission's oversight of this l~1cility is essential to the health and safety of the residents of' 
Massachusetts. 

I thank you for your time and attention to his matter, 

ILLIAM R. KEATINC 
Member of Congress 
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A PETITION OF THE BOARD OF REGIONAL 
COMMISSIONERS OF BARNSTABLE COUNTY, 
MASSACHUSETTS REGARDING POTENTIAL THREATS 
TO CAPE COD ASSOCIATED WITH THE PILGRIM 
NUCLEAR POWER STATION 

WHEREAS, the Massachusetts Emergency Management Agency (MEMA) acknowledges that 
Cape Cod (Barnstable County) is not immediately included within the 10 mile Emergency 
Planning Zone (EPZ) in the event of a radiological accident at the Pilgrim Nuclear Power Station 

(Pilgrim) in Plymouth, Massachusetts; and 

WHEREAS, MEMA correspondingly acknowledges that Cape Cod is within the shadow 

evacuation area based upon its location within a 50 mile radioactive materials Ingestion Planning 

Zone (IPZ) and that Cape residents and visitors may not be immediately evacuated after 

exposure to dangerous radioactive materials released in an accident; and 

WHEREAS, all fifteen towns within Barnstable County have asked Massachusetts Governor 
Deval Patrick to request the closure of Pilgrim by the U.S. Nuclear Regulatory Commission 
(NRC) if public safety cannot be ensured; and 

WHEREAS, Governor Deval Patrick has transmitted a letter to the Chair of the U.S. NRC 
requiring "the nuclear power plant be decommissioned should Pilgrim not comply with all 
health, safety, and environmental regulations"; and 

WHEREAS, the U.S. Nuclear Regulatory Commission (NRC) delayed a requirement to have 

nuclear power plants install systems to filter radiation from vents used to release high-pressure 
hydrogen gas in the event of an accident; and 

WHEREAS, U.S. Senator Edward Markey has acknowledged that, "The NRC has abdicated its 
responsibility to ensure public health and safety in New England and across the Country"; and 



WHEREAS, MEMA has recommended that the two bridges crossing the Cape Cod Canal may 

be closed to Cape traffic during an emergency evacuation of the adjacent I 0 mile emergency 
planning zone (EPZ) within Plymouth County; and 

WHEREAS, the Board of Regional Commissioners of Barnstable County have detennined that 
there is a corporate and state responsibility to ensure safety of the public in the event of a 
radiological accident at Pilgrim; and 

WHEREAS, Pilgrim•s corporate ownership, ENTERGY, and MEMA are examining and 

assessing the criticality of evacuating residents off the Cape during an emergency event; and 

THEREFORE, the Board ofRegional Commissioners of Barnstable County Petitions: 

• the Commonwealth of Massachusetts to prepare an effective evacuation mobility plan 

for the Cape Cod region, in collaboration with the Barnstable County Regional 
Emergency Planning Committee, that will ensure the public safety of residents 

• the U.S. Nuclear Regulatory Commission to decommission Pilgrim station if public 
safety cannot be ensured during a radiological event 

This Petition was adopted by the Board of Regional Commissioners of Barnstable County on 
April 16. 20 14. 

Vice-Chair 
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