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PILGRIM WATCH'S ANSWER OPPOSING ENTERGY'S MOTION FOR

SUMMARY DISPOSITION OF PILGRIM WATCH CONTENTION 3

For the reasons set forth below, Pilgrim Watch submits that Entergy has failed to show

that a material dispute has ceased to exist or has been resolved since the Board's review

of Pilgrim Watch's initial contention 3 and the Board's order of October 16, 2006

confirming existence of material dispute regarding Contention 3.

LEGAL STANDARDS FOR GRANTING/DENYING A MOTION FOR SUMMARY

DISPOSITION

a. Under the Rules of Practice, 10 CFR Part 2, a motion for summary disposition should

be granted if the Licensing Board determines, with respect to the question at issue, that

there is no genuine issue as to any material fact and that the moving party is entitled to a

decision as a matter of law. 10 CFR § 2.749(d).

b. Under the concept of summary disposition (or summary judgment), the motion is

granted only where the movant is entitled to judgment as a matter of law, where it is quite

clear what the truth is and where there is no genuine issue of material fact that remains

for trial. [Tennessee Valley Authority (Browns Ferry Nuclear Plant, Units 1, 2 & 3),

LBP-73-29, 6 AEC 682, 688 (1973); Private Fuel Storage. L.L.C., LBP-99-23, 49 NRC



485, 491 (1999); Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant),

CLI-O0-1 1, 53 NRC 370,384 (2001).

c. Summary disposition is a useful tool for resolving contentions that, after discovery is

completed are shown by undisputed facts to have nothing to commend them, but it is not

a tool for trying to convince a Licensing Board to decide genuine issues of material fact

that warrant resolution at a hearing. Private Fuel Storage. L.L.C. (Independent Spent Fuel

Storage Installation), LBP-01-39, 54 NRC 497,509 (2001).

d. Once an applicant has submitted a motion that makes a proper showing for summary

disposition, the litmus test of whether or not to grant the summary disposition motion is

whether the Intervenor has presented a genuine issue as to any material fact that is

relevant to its allegation that could lead to some form of relief. Georgia Power Company

(Vogtle Electric Generating Plant, Units I and 2) LBP-94-37,40 NRC 288 (1994).

e. If there is any possibility that a litigable issue of fact exists or any doubt as to whether

the parties should have been permitted or required to proceed further, the motion must be

denied. General Electric Co. (GE Morris Operation Spent Fuel Storage Facility), LBP-82-

14, 15 NRC 530, 532 (1982); Safety Light Corn. (Bloomsburg Site Decommissioning

and License Renewal Denials), LBP-95-9,41 NRC 412,449 n. 167) citing Anderson v.

Liberty Lobby. Inc., 477 U.S. 242, 248 (1986).

f. The party seeking summary judgment has the burden to show the absence of a genuine

issue as to any material fact. Evidence must reviewed in the light most favorable to the

party opposing summary judgment. Advanced Medical Systems. Inc. (One Factory Row,

Geneva, Ohio 44041), CLI-93-22, 38 NRC 98, 102 (1993); Dr. James E. Bauer (Order

Prohibiting Involvement in NRC Licensed Activities), LBP-95-7, 41 NRC 323,329

(1995).

g. Based on judicial interpretations of Rule 56, the burden of proof with respect to

summary disposition is upon the Movant who must demonstrate the absence of any

genuine issue of material fact. Private Fuel Storage. L.L.C.(Independent Spent Fuel

Storage Installation), LBP-00-6,51 NRC 101, 112 (2000).
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h. The Board's function, based .on the filing and supporting material, is simply to

determine whether genuine issues exist between the parties. It has no role to decide or

resolve such issues at this stage of the proceeding. The parties opposing such motions

may not rest on mere' allegations or denials, and facts not controverted are deemed to be

admitted. Since the burden of proof is on the proponent of themotion, the evidence

submitted must be construed in favor of the party in opposition thereto, who receives the

benefit of any favorable inferences that can be drawn. Sequoyah Fuels Corp. and General

Atomics (Gore, Oklahoma Site Decontamination and Decommissioning Funding), LBP-

94-17, 39 NRC 359,361 (1994).

i. Commission decisions affirm that a summary disposition opponent is entitled to the

favorable inferences that may be drawn from any evidence submitted. See Sequoyah

Fuels Corp. (Gore, Oklahoma Site Decontamination and Decommissioning Funding),

LBP-94-17, 39 NRC 359,361, affd, CLI-94-11, 40 NRC 55 (1994). This authority,

however, does not relieve the opposing party from the responsibility, in the face of well

pled undisputed material facts, of providing something more than suspicions or bald

assertions as the basis for any purported material factual disputes. Private Fuel Storage.

L.L.C., LBP- 99-35, 50 NRC 180, 194 (1999).

j. If it appears from the affidavits of a party opposing the motion for summary disposition

that the party cannot for reasons stated present by affidavit facts essential to justify the

party's opposition, the Board may refuse the application for summary disposition or may

order a continuance as my be necessary orjust. See Rule 56(t) of the Federal Rules of

Civil Procedure.
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INTRODUCTORY DISCUSSION

Pilgrim Watch avers that the instant Motion raises primarily the same arguments as were

raised by Entergy previously, and Pilgrim Watch therefore incorporates by reference its

responses to Entergy's previous arguments regarding the admissibility of Pilgrim

Watch's Contention. Further Pilgrim Watch contends, that lacking new compelling or

overwhelming evidence which would absolutely negate Pilgrim Watch's issues and

concerns already determined by the Board to be litigable, the Board must affirm its

earlier judgment, deny Entergy's Motion for Summary Disposition, and make good its

offer of a hearing on the disputed issues in Contention 3.

Pilgrim Watch contends that there are genuine issues as to material facts in dispute. Our

answer opposing Entergy's Motion for Summary Disposition of Pilgrim Watch

Contention 3 includes the following.

1. Pilgrim Watch's answer to Entergy's Statement of Material Facts

2. A summary discussion clarifying in further detail areas of dispute at 50

3. Declarations provided by the following experts. Meteorology: Jan Beyea, PhD., a

nuclear physicist and regular member of panels and boards of the National

Research Council of the National Academy of Sciences and an advisor to the

Division of Engineering and Physical Sciences, formerly a Senior Policy

Scientist, Chief Scientist and Vice President of the National Audubon Society,

and currently senior scientist at Consulting in the Public Interest, Princeton; Bruce

Egan, ScD., CCM., CCM, air quality consultant; Richard Rothstein, CCM, QEP.;

Nancy Oates, Duxbury, Town Clerk, Annual Town Meeting 2007,vote.

Emergency Planning: Andre Martecchini, Chairman Board of Selectmen, Town

of Duxbury; Representative Matthew Patrick, State Representative, Third

Barnstable; Donald Zeigler, PhD., Professor of Geography, Old Dominion

University Economics: David Chanin, coded MACCS2 Model; Richard Finnegan,

Assessor, Town of Duxbury, Timothy Warren Jr., Chief Executive Officer the

Warren Group
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PILGRIM WATCH'S ANSWER TO ENTERGY'S STATEMENT OF

MATERIAL FACTS, CONTENTION 3

Introduction

Pilgrim Watch, by and through its pro se representative, Mary Lampert, herein

answers, disputes, and takes issue with certain statements included in Entergy's

Statement of material Facts regarding Pilgrim Watch's Contention 3.

Each "Statement of Material Fact" assembled by Entergy is reproduced below,

followed by Pilgrim Watch's answer.

The declarations referred to in PW's responses are attached and were provided by the

following experts. Meteorology: Jan Beyea, PhD.; Bruce Egan, ScD., CCM; Richard

Rothstein, CCM, QEP; Economics: David Chain, coded MACCS2 Model; Richard

Finnegan, Assessor, Town of Duxbury, Timothy Warren Jr., Chief Executive Officer

the Warren Group; Emergency Planning: Andre Martecchini, Chairman Board of

Selectmen, Town of Duxbury; Representative Matthew Patrick, State Representative,

Third Bamstable; Donald Zeigler, PhD.

A. General

1. A SAMA analysis requires that hundreds of simulations of the model code be

performed in order to obtain statistically relevant results. 0 'Kula Decl. at T 15,

WSMS Report at 13-14.

PW Response - Dispute: This statement refers to WSMS' discussion of the straight-

line Gaussian Plume Model. Despite the fact that the analysis required "hundreds of

simulations," Pilgrim Watch contends that this does not mean that the model can

produce accurate results. Pilgrim Watch's declarations and discussion demonstrate

that the straight line Gaussian Plume Model does not apply to Pilgrim's coastal

location so that no matter how many different inputs are entered into the model, it

will not give correct results concerning offsite consequences from a severe accident.

A variable trajectory model is required. [Beyea, Egan, Rothstein Decls].
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2. The SAMA cost-benefit evaluation looks at whether a SAMA is potentially cost

effective by measuring the mean of the total costs avoided versus the cost of

implementing the SAMA. 0 'Kula Decl. at ¶ 45; WSMS Report at 39.

PW Response - Dispute: Pilgrim Watch's dispute is based on the following. A) The

cost of the SAMA is a total cost expended by Entergy over the re-licensed period. For

example, to install a filtered Vent the applicant estimated $3,000,000. Entergy

compares that to the mean of the total costs avoided. Instead, Entergy should make a

comparison to the sum of the total costs avoided, not the mean. B) Pilgrim Watch

disputes the accuracy of the numbers Entergy put into the analysis and averaged. C)

Pilgrim Watch disputes using probability modeling. As stated in our Motion to

Intervene, the basic probability impacts of a severe accident have been drastically

minimized by using probabilistic modeling which makes the costs of all severe

accidents appear negligible. [Pilgrim Watch, Motion to Intervene, section 3.3.1].

3. The total cost avoided in the PNPS SAMA analysis consists of the offsite costs

related to population dose risk ("PDR ') in person-rem per year, the off-site

economic cost risk ("OECR') in dollars per year, the on-site exposure costs and the

on-site economic costs (defined as on-site clean-up and decontamination cost, and

replacementpower cost). WSMS Report at 39; 0 'Kula Decl. ¶ 43 and n. 5

PW Response-Dispute: Pilgrim Watch's dispute is based on the following. A)

Entergy uses costs avoided per year. It should include a total of the costs over the

number of years that will be required to remediate the consequences. B) The model

and inputs were deficient; therefore the estimates of percentage results are not

accurate. C) It is unclear whether Entergy considered in addition to on-site exposure

costs the off-site exposure costs resulting from on site ground contamination re-

suspended and carried offsite by wind and water - raising offsite property and health

costs over an extended period of time.[Beyea at 23,24].
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4. 4.4CCS2 is used to determine the PDR and the OECR. 0 'Kula Decl. at ¶ 9;

WSMS Report at 5 and Table I at 9.

PW Response - Dispute: Pilgrim Watch acknowledges that the MACCS2 was used

to determine the PDR and OECR; however as explained in Pilgrim Watch's

discussion, attached declarations and initially in our Motion to Intervene, the model

and inputs to the model do not provide accurate results. For example: the MACCS2

uses the straight-line Gaussian plume model instead of using a variable trajectory

model that is the appropriate model to use for Pilgrim's coastal location; evacuation

delay estimates are overly optimistic by, for example, incorrectly assuming sirens can

be heard inside buildings evacuation time estimates are overly optimistic, for

example, by ignoring the shadow evacuation and peak traffic periods; economic data

underestimated some costs (health costs, for example) and ignored others such as re-

training, unemployment insurance, litigation. Inaccurate inputs resulted in an

inaccurate estimate of PDR and OECR.

5. MACCS2 is not used to determine on-site exposure costs or on-site economic

costs. 0 'Kula Dec1. at ¶ 21; WSMS Report at 18-19.

PW Response -Dispute: As stated above in response to Material Fact 3, the

MACCS2 should include in the model the cost resulting from onsite ground

contamination increasing costs offsite due re-suspension by wind and water and

thereby impacting off-site economic costs. Pilgrim is located on Cape Cod Bay -

coastal winds and storms will increase re-suspension over a period of time [Beyea at

23 -24].

6. In the PNPS SAMA analysis, the OECR accounted for 54% of total costs and the

PDR accounted for 32% of total costs. 'O'Kula Decl. at ¶ 43; WSMS Report at 39.

PW Response - Dispute: Pilgrim Watch acknowledges that those are the numbers

Entergy stated; but denies that they have any validity because probabilistic modeling
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can underestimate the true consequences of a severe accident; the assumptions and

inputs regarding meteorology, evacuation delay and time estimates, economic data,

and health risk coefficients were incorrect in some instances and incomplete in others.

Inaccurate inputs resulted in inaccurate outputs. Support for our dispute provided in

the declarations and discussion.

7. For the next SAMA to become potentially cost effective, the baseline benefit, or

the total cost avoided, would have to increase by more than 100%. 0 'Kula Decl. at ¶

44; WSMS Report at 39.

PW Response- Dispute: A) Pilgrim Watch saw no justification provided by the

applicant that the "bar" or total cost avoided should be set at 100% - that is the benefit

for the SAMA is > V2 the cost of implementing the SAMA. B) Pilgrim Watch denies

that the numbers that went into estimating the benefits have any validity - for the

reasons stated in response to Material Fact 6. Probabilistic modeling can

underestimate the true consequences of a severe accident; the assumptions and inputs

regarding meteorology, evacuation delay and time estimates, economic data, and

health risk coefficients were incorrect in some instances, and incomplete in others.

Support for our dispute provided in declarations.

B. Meteorological Model and Data

7. The Gaussian plume model employed in the PNPS MACCS2 analysis is the

standard plume model used for nuclear safety and environmental evaluations.

0 'Kula Dec. at ¶ 14; WSMS Report at 14.

Note that the Motion has (2) Material Facts numbered 7

PW Response - Dispute: A) Pilgrim Watch acknowledges that it may be the

"standard" but disputes that using the straight- line Gaussian plume model is the

correct model to useq in Pilgrim's analysis. We are a coastal community. A variable
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trajectory model is appropriate here. Our dispute is supported by site specific studies

in the Pilgrim area; meteorological studies along New England's coast and NRC/EPA

documents'. [Beyea, Egan at 13, Rothstein Decls.].

B) Dr. Bruce Egan, Sc.D., CCM2 commented specifically on Material Fact 7 saying

that,

"The claim that the MACCS2 is a state-of-the -art computer model is not

correct. MACCS2 does not rely upon or utilize the most current understandings of

boundary layer meteorological parameterizations such as those adopted by the

current US EPA in the models AERMOD or CALPUFF (EPA, 2005)." And

further, that "The Gaussian plume model employed may be the standard for NRC

but it is not the basis for advanced modeling used by other regulatory agencies

within the US. It is not appropriate for the PNPS coastal location." [Egan at 13]

8. The Gaussian plume model is the standard model employed in SAMA analyses.

0 'Kula Dec. at ¶ 14; WSMS Report at 14.

PW Response - Dispute: A) Pilgrim Watch provides the same response as in

Material Fact 7. Pilgrim Watch acknowledges that the straight- line Gaussian plume

model may be the "standard" but disputes the implication that using the straight- line

Gaussian plume model is the correct model to use in Pilgrim's analysis. Our dispute

is supported by site specific studies in the Pilgrim area; meteorological studies on

New England's coast. [Beyea, Egan, Rothstein Decls.]

1 See Pilgrim Watch Discussion - Meteorology for a review of NRC Regulatory Guidance 1972, 1983;

EPA's latest Guideline on air quality models, Nov 2005; RASCAL Version 1.3 User's Guide
(NUREG/CR-5247NRC).
2 Dr. Egan has over 35 years experience in Clean Air Act regulatory consulting, air quality model
development and application, micrometeorology, fluid dynamics and thermodynamics, environmental risk
analyses, air toxics, air quality permitting, visibility analyses, and litigation support. CV provided in
attachments.
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B) Dr. Egan at 9,

"The MACCS2 code is based upon a straight line, steady state Gaussian

plume equation that assumes that meteorological conditions are steady in

time and uniform spatially across the study region for each time period of

simulation. It does not allow consideration of the fact that the winds for a

given period may be spatially varying. For example, the wind speeds and

directions over the ocean and over the land near the Pilgrim Nuclear

Power Station (PNPS) are assumed to be the same. Thus the presences of

sea breeze circulations which dramatically alter air flow patterns are

ignored by the model. As discussed later, the nearby presence of the ocean

greatly affects atmospheric dispersion processes and is of great importance

to estimating consequences in terms of human lives and health effects of

any radioactive releases from the facility."

9. Well over 100 simulations of the code for each of the 19 release conditions must

be peiformed using different weather conditions to calculate statistically meaningful

results. 0 'Kula Dec. at ¶ 15; WSMS Report at 13-14.

PW Response - Dispute: A) Pilgrim Watch has stated and supported the fact that the

straight-line Gaussian Plume model is not appropriate for Pilgrim's coastal location

so it does not matter how many simulations or inputs are put into the model, the

outcome still. will be incorrect. [Beyea, Egan, Rothstein Decls]

B) Dr. Bruce Egan at 13, Item 16,

"This declaration seems to state that randomly chosen meteorological

conditions would give the same results as inputting meteorological

conditions as a function of time. This is an erroneous concept with real

meteorology which does not generally behave in a random manner. In

order to take into account meteorological conditions 'as a function of
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time' a model must process the meteorological data sequentially with

time. A common phenomena in weather data analysis is the role of

persistence of combinations of meteorological events over a period of

hours to many days. The probability that the next hour's meteorology will

be similar to the previous hour's or tomorrows weather will be like today's

is fairly high and certainly not random or independent of what happened in

the previous time period. It also matters from an air quality point of view

if winds are very low and dispersion very small for several hours in a row.

To accommodate the real role of persistence in dispersion modeling EPA

requires sequential modeling for all averaging times from 3 hours averages

to annual averages."

10. Computer codes that can accommodate multiple-station data so as to be able to

model spatial and variation of wind speed and direction are simply impracticable to

use for analyzing the large number of weather sequences needed for SAMA analyses.

O'Kula Dec. at ¶ 15; WSMS Report at 13-14.

PW Response - Dispute: A) There are appropriate complex models today that have

the same kinds of meteorology/dispersion modeling attributes with respect to

assessing variable trajectory wind flows and can be adapted for use at nuclear power

plants. Today they can be applied more readily and cost-effectively in a PC

environment as compared to the cumbersome modeling systems that were only

available 25 years ago. [Beyea at 12; Egan at 8 and 11, Rothstein at 01/26/07 email to

R. Emch, NRC and 04/24/06 communication to J. Berger, at, 2]

B) Dr. Bruce Egan at 13, Item 15,

"With the rapid advancement of computers and software in the past

decade, computational time should not be a major factor in the choice of a

dispersion model used for non real time applications. My experience is

that most dispersion model runs require that multiple years of hour by

hour meteorological data be used, that computations offer hundreds of
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receptors locations be made and that source inventories sometimes include

hundreds to thousands of sources which may have to be broken down to

even larger numbers of individual point or area type sources for

computational reasons. Many models also use multiple runs using

'bootstrap' techniques to generate statistical bounds on the models

predicted values. Other modeling groups have not found similar

applications 'simply impractical."

11. MACCS2 does account for time dependent weather conditions by analyzing

multiple plumes under different weather conditions. 0 'Kula Dec. at ¶ 16; WSMS

Report at 13.

PW Response - Dispute: A) Entergy's response is out-of-context and misleading.

Pilgrim Watch has stated, and supported, the fact that the straight-line Gaussian

Plume model is not appropriate for Pilgrim's coastal location. Therefore it does not

matter how many simulations of plume release simulations or other inputs are placed

into the model, the outcome still will be incorrect. The point is that the model simply

does not account for time dependent weather conditions that are complex, once the

plume leaves the site. [Egan, Rothstein Decls]

B) Please refer to Egan comment above to Material Fact 13.

12. The MACCS2 Gaussian plume model results are in good agreement with, and

generally more conservative than, those obtained by more sophisticated models that

address variable meteorological and terrain effects. 0 'Kula Decl. at ¶ 17; WSMS

Report at 14-16.

PW Response - Dispute: A) The MACCS2 Gaussian plume model results may be as

stated, "... in good agreement with, and generally more conservative than, those

obtained by more sophisticated models that address variable meteorological and

terrain effects;" but, and this is the important point, those studies were not performed
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in coastal locations so that it is an irrelevant statement- an apples to oranges

comparison.

B) Dr. Egan at 13,

"The fact that a model may seem conservative in particular applications or in

limited data comparisons does not mean that the model is better or should be

recommended for an application. Models can be conservative but have incorrect

simulations of the underlying physics. Similarly, sensitivity studies do not add

useful information if the primary model is flawed."

13. One study showed that the Gaussian plume model provided significantly more

conservative results than both the actual dose measured by field equipment and the

maximum dose predicted by the more sophisticated wind and terrain sensitive ARAC

code. 0 'Kula Decl. at ¶ 17," WSMS Report at 14-15.

PW Response - Dispute: A) Pilgrim Watch provides the same rationale as to

Material Fact # 12. The MACCS2 Gaussian plume model results may be as Entergy

claims, "in good agreement with, and generally more conservative than, those

obtained by more sophisticated models that address variable meteorological and

terrain effects;" but, and this is the important point, those studies were not performed

in coastal locations so that it is irrelevant - an apples to oranges comparison.

B) Again B) Dr. Egan at 1.3,

"The fact that a model may seem conservative in particular applications or in

limited data comparisons does not mean that the model is better or should be

recommended for an application. Models can be conservative but have incorrect

simulations of the underlying physics. Similarly, sensitivity studies do not add

useful information if the primary model is flawed."
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14. Another study showed that results from the MACCS2 code were in reasonably

good agreement with those obtained from afidly three dimensional model that

accounted for terrain changes and spatial variability of weather.

o 'Kula Decl. at ¶ 17; WSMS Report at 16.

PW Response - Dispute: Pilgrim Watch provides the same Rationale as to 12 & 13.

The MACCS2 Gaussian plume model results may be as Entergy claims in good

agreement with, and generally more conservative than, those obtained by more

sophisticated models that address variable meteorological and terrain effects; but, and

this is the important point, those studies were not performed in coastal locations so

that it is irrelevant - an apples to oranges comparison.

B) Again Dr. Egan at 13,

"The fact that a model may seem conservative in particular applications or in

limited data comparisons does not mean that the model is better or should be

recommended for an application. Models can be conservative but have incorrect

simulations of the underlying physics. Similarly, sensitivity studies do not add

useful information if the primary model is flawed."

15. The MACCS2 code was conservatively applied to the Pilgrim SAMA analysis so

as to produce overall conservative results by utilizing a surface roughness length of

10 cm whereas a value of 100 cm could have reasonably been used for this

parameter. 0 'Kula Decl. at ¶ 18; WSMS Report at 16-18.

PW Response - Dispute: Pilgrim Watch has stated, and supported, the fact that the

straight-line Gaussian Plume model is not appropriate for Pilgrim's coastal location.

Therefore the issue of whether the input was conservative by utilizing a surface

roughness length of 10 cm, or any other number, is totally irrelevant. As stated above

by Dr. Egan, "Models can be conservative but have incorrect simulations of the
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underlying physics. Similarly, sensitivity studies do not add useful information if the

primary model is flawed."

16. MACCS2 Sensitivity Case 2 estimated the effects of changing wind direction

trajectory and was conservative because it used conditions at the beginning of a

plume release, when the release has larger dose quantity and less decay has

occurred, rather than at a point an hour or more later into the release. The results

show an increase in PDR and OECR of 3%. 0 'Kula Decl. at ¶ 19; WSMS Report at

15-16.

PW Response - Dispute: Pilgrim Watch has stated, and supported, the fact that the

straight-line Gaussian Plume model is not appropriate for Pilgrim's coastal location.

Therefore the point raised by Entergy that the input was conservative because it used

conditions at the beginning of a plume release is totally irrelevant. We dispute

Entergy's claim that the "results show an increase in PDR and OECR of 3%" because

the numbers resulted from using an inappropriate model. Again, as stated above by

Dr. Egan, "Models can be conservative but have incorrect simulations of the

underlying physics. Similarly, sensitivity studies do not add useful information if the

primary model is flawed."

17. MACCS2 Sensitivity Case 3 approximated a terrain change by releasing the

plume at the ground level, rather than at 30 meters high in the base case, and the

results show a 10 increase in PDR and a 4% increase in OECR. 0 'Kula Decl. at ¶

19; WSMS Report at 18.

PW Response - Dispute: Once again, Pilgrim Watch has stated, and supported, the

fact that thestraight-line Gaussian Plume model is not appropriate for Pilgrim's

coastal location. Therefore it does not matter how high or low the plume release is

modeled. Entergy is using the same inappropriate model; therefore the answer still

will be unreliable for predicting offsite consequences. Entergy is only getting
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information of what may occur onsite, not what will happen when the plume leaves

the site.

18. MACCS2 Sensitivity Cases 2 and 3 did not result in the identification of any new

potentially cost beneficial SAMAs. The increase in the baseline benefit or total cost

avoided would be less than 4% compared to the more than 100% increase in benefit

required for the identification of any additional potentially cost-effective SAMAs.

0 'Kula Decl. at ¶¶ 43-47," WSMS Report at 39-40.

PW Response - Dispute: Once again, Pilgrim Watch has stated, and supported, the

fact that the straight-line Gaussian Plume model is not appropriate for Pilgrim's

coastal location. Therefore it does not matter how many sensitivity cases - how many

different inputs are entered - Entergy is using the same inappropriate model.

Therefore, the answer will be unreliable for predicting what will occur offsite.

19. The effect of sea breeze is taken into account in the PNPS site meteorological

data. 0 'Kula DecL. at ¶ 20; WSMS Report at 21.

PW Response - Dispute: Pilgrim Watch acknowledges that Entergy may have taken

sea breeze data into account onsite. They state, "The meteorological data gathered at

the Pilgrim site and used in the SAMA analysis would reflect the occurrence of sea

breeze conditions in terms of both speed and direction at the Pilgrim site" [emphasis

added].The problem, explained by Pilgrim Watch's expert declarations, is that the

model does not explain what happens when the sea breeze goes offsite. [Beyea, Egan,

Rothstein Decls]

20. The effect of sea breeze is generally beneficial and disperses the plume, thus

decreasing doses rather than increasing them. 0 'Kula Decl. at ¶ 20, WSMS Report

at 19, 20-21, 46.
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PW Response - Dispute: A) Entergy has it backwards; the effect of the sea breeze

increases doses. This was concluded by a site specific study. In 1988, the

Massachusetts Department of Public Health contracted with Dr. J.D. Spengler and Dr.

G.J. Keeler of Harvard University to study the wind patterns around Pilgrim Station -

J.D. Spengler and Dr. G.J. Keeler, Feasibility of Exposure Assessment for the Pilgrim

Nuclear Power Plant, Prepared for Massachusetts Department of Public Health, May

12, 1988. [Egan at 10, 11 13, Rothstein Decls.]

B) Dr. Egan at 13, Item 20.

"There are several misleading statements in this statement. First, the statement

that the meteorological data collected at the PNPS site would reflect the

occurrence of the sea breeze in terms of wind speeds and directions is not

necessarily true. As described earlier, the sea breeze is highly temporally and

spatially dependent. A measurement at a single station will not provide sufficient

information to allow one to project how an accidental release of a hazardous

material would travel. One needs supplemental information, preferably in terms of

additional meteorological stations. For example, a wind sensor locate low along

the coastline could provide an early warning of the onset of a sea breeze. Another

met station further inland could confirm the strength and direction of the sea

breeze event. More data would allow the implications of the sea breeze to be even

better understood. Measurement data from one station will definitely not suffice

to define the sea breeze. Secondly, the contention that the sea breeze is "generally

beneficial" in dispersing the plume and in decreasing doses is incorrect. If a sea

breeze were to not develop under conditions that they normally would develop,

the air flow at the PNPS would be offshore, over the ocean, and be much more

beneficial to the adjacent shoreline communities. It is in fact the presence of a sea

breeze flow that would transport a release inland that is the greatest danger. Thus

contrary to the implications of this declaration, the development of a sea breeze

flow is the common meteorological condition that must be closely monitored at

the PNPS. Thirdly this statement reflects a misconception that the sea breeze is
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generally a highly beneficial phenomenon that disperses and dilutes the plume

concentration and thereby lowers the projected doses downwind from the release

point." If the same meteorological conditions that are conducive to the

development of a sea breeze at a coastal site (strong solar insolation, low synoptic

scale winds), were to occur at a non coastal site, vertical thermals would develop

at somewhat random locations. To the extent that they develop over a pollution

source, these thermals would carry contaminants aloft and away from the

population living at ground level. In contrast at a coastal site, the sea breeze

would draw contaminants across the land and inland subjecting the population to

potentially larger doses. These differences are important because they reveal a

lack of appreciation of the importance of sea breeze flows on coastal community

population exposures and on the need to obtain and properly use sufficient

meteorological data in emergency response planning."

2]. Any adverse impact of sea breeze conditions would only likely affect populations

that are relatively close to PNPS (within about a mile), and occur infrequently (less

than 1% of the time). WSMS Report at 20.

PW Response - Dispute: A) Again referring to the Spengler study sited above in

response to Material Fact # 20, depending on topography, intensity of solar heating

and pressure gradients, a sea breeze front can penetrate inland from 1 km (.5 miles) to

15 km (9 miles). In fact, this is the reason epidemiology studies of health effects and

emissions from PNPS include the Towns of Plymouth, Carver, Plympton, Kingston,

Duxbury, Marshfield and Pembroke.[ PW Motion to Intervene 5.3.3]. The sea breeze

can occur throughout the year but it occurs most frequently during the spring and

summer months. On average Pilgrim experiences about 45 sea breeze days during

these two seasons. Typically the onshore component commences about 10:00 AM

and can persist to about 4 PM. The wind direction changes during the day veering

from the north around through the southeast quadrant by late afternoon. The intensity

of the sea breeze can be measured by the wind speed and distance of inland

penetration. The intensity of the sea breeze circulation depends upon solar radiation
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heating of the land surfaces (which are influenced by cloud cover), sea water

temperature, and the strength of the gradient wind flow. B) Please refer to Egan

comment above to Material Fact 20.

22. Exposures within the 20-50 mile zone dominate the PDR and OECR. 0 'Kula

Decl. at ¶¶ I], and 20; WSMS Report at 8, 20, 46. The exposures within the 20-50

mile zone would not be adversely impacted by localized sea breeze conditions near

the PNPS. 0 'Kula Decl. at ¶ 20; WSMS Report at 20, 46.

PW Response - Dispute: A) Entergy's conclusion that exposures within the 20-50

mile zone dominate the PDR and OECR, are the result of a faulty and misleading

analysis - without using the proper tool, none of the predictions therein can be relied

upon.

B) The exposures within the 20-50 mile zone would not be adversely impacted by

localized sea breeze conditions near PNPS. In the months when sea breeze

circulations will be, uncommon winds initially blowing out to sea would not be drawn

back in shore due to the differential temperature of land and water. Winds blowing

offshore in these months would likely carry a plume further into the 20 + mile region.

This is because releases from Pilgrim headed initially out to sea will remain tightly

concentrated due to reduced turbulence until the winds blow the puffs back over land

[Zagar et al Angevine et al 2006]. This can lead to hot spots of radioactivity in

unexpected locations [Angevine et al 2004]. Dismissing radioactivity blowing out to

sea is inappropriate. Reduction of turbulence on transport from Pilgrim across the

water to Boston and across to Cape Cod must be considered. Incorporating such

meteorological understanding in the PSA or equivalent at Pilgrim could bring more

SAMAs into play and would be significant in the absolute sense, when combined

with the increase arising from the incorporation of new values of radiation dose

conversion coefficients. The program CALPUFF [Scire et al 2000] has the capability

to account for reduced turbulence over ocean water and could be used in sensitivity

studies to see the importance of the phenomena is at Pilgrim. [The Massachusetts
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Attorney General's Request for a Hearing and Petition for Leave to Intervene With

respect to Entergy Nuclear Operations Inc.'s Application for Renewal of the Pilgrim

Nuclear Power Plants Operating License and Petition for Backfit Order Requiring

New Design features to Protect Against Spent Fuel Pool Accidents, Docket No. 50-

293, May 26, 2006 includes a Report to The Massachusetts Attorney General On The

Potential Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont

Yankee Nuclear Plant, Jan Beyea, PhD., Decl at 11-12; Egan Decl; Representative

Patick Decl.].

C) Entergy's consequence analyses stops at the 50 mile boundary. There is nothing

magical about 50 miles. For example, the Calculation of Reactor Accident

Consequences U.S. Nuclear Power Plants (CRAC-2), Sandia National Laboratory,

1982 stated that a core melt at Pilgrim NPS, calculated by the federal government,

would result in a 20 miles peak 1 st year fatal radius; a 65 miles peak 1" year injury

radius; and 23,000 peak cancer deaths. A conservative estimate based, for example,

on 1970 census data. The Chernobyl accident spread dangerous radiation well beyond

50 miles.

23. Because of their localized effects, any local variations in sea breeze will have

negligible impact on regional population doses. 0 'Kuia Decl. at ¶ 20; WSMS Report

at 20, 46.

PW Response - Dispute: To the contrary, research on the sea breeze by, for

example, Dr. J.D. Spengler and Dr. Bruce Egan demonstrate that sea breeze will have

an important impact on regional population doses. This is especially important

considering the large increases projected in population in Southeastern Massachusetts

- the fastest growth area predicted from 2000-2030 if current trends continue.

[Metropolitan Area Planning Council Report "Metro Future," May 2007; Egan Decl.]

24. The MACCS2 model is not used to measure dispersion of the plume within one

hundred meters of the source. 0 'Kula Decl. at ¶ 21; WSMS Report at 18-19.

20



PW Response - Dispute: Pilgrim Watch states that it is correct that the MACCS2

model is not used to model dispersion of the plume within one hundred meters [.06

miles] of the source; however we regard that a deficiency in the SAMA analysis. The

reason is that contamination on site, < 100 meters from source, will be re-suspended

and impact the population > 100 meters from the source. Therefore to project its

impact, it should be modeled. [Beyea Decl. at 24]. In O'Kula's discussion, he states

that MACCS2 accounts for inhalation of re-suspended material at the location where

radioactivity is deposited; however MACCS2 does not allow for redistribution of re-

suspended material to new locations. Yet Dr. Beyea projects in his declaration at 19

that 10% may be blown off in the first few weeks with additional suspension over

decades increased dramatically by activity during clean up and remediation. He

provides numerous references; and, for example, discusses re-suspension due to

animal burrowing. [Beyea, Egan Decls]

25. The area within 100 meters of the source would be within the owner controlled

area and would result in no additional imnpacts off-site. 0 'Kula Decl. at ¶ 21; WSMS

Report at 18-19.

PW Response - Dispute: Response is same as to Material Fact 24, above.

Contamination on site, < 100 meters from source, will be re-suspended and impact

the population > 100 meters from the source. Therefore to project its impact, it should

be modeled. [Beyea Decl.]

26. Use of meteorological data for a single representative year is .typical for SAMA

analyses. O'Kula Deel. at ¶ 21; WSMS Report at 22.

PW Response - Dispute: A) Dr. Egan at 13, "My experience is that most model runs

require that multiple years of hour by hour meteorological data be used..."

B) Pilgrim Watch contends that the use of a single representative year may be typical

for SAMA analyses but that does not make the analyses correct. Additionally, the
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central point is that the meteorological data from the towers on site do not provide

data representative of meteorology offsite [EganDecl; Rothstein, April 24, 2006

letter at 4].

27. The meteorological data for the year used in the PNPS SAMA analysis is

representative for the PNPS site. 0 'Kula Decl. at ¶ 21,; Mogolesko Decl. at ¶ 10.

PW Response - Dispute: The data may well be representative for the PNPS site, as

long as the definition of "PNPS site" is restricted to the owner controlled property.

However we dispute that meteorological data from the towers on site are

representative data of meteorology offsite - which is the key point [Egan and

Rothstein Decl].

28. Continuous recording instruments to gather meteorological data are not

applicable to a SAMA analysis and would be impracticalfor a SAMA cost-benefit

analvses given the large number of weather trials that are needed to provide

statistically valid consequence results. 0 'Kula Decl. at ¶ 21; WSMS Report at 23

PW Response - Dispute: A) Continuous monitoring devices have programs to record

the data on computers. The data can then be averaged. It is not impractical. Such

continuous recording instruments are operational, for example, in Massachusetts

communities around Seabrook Station [administered by C-10 Research and Education

Foundation, Newburyport, Massachusetts www.C-I0.org and funded by the

Commonwealth] ; and at TMI. Both systems are provided by International Medcom

and described on their website [http://www.medcom.com].

B) Pilgrim Watch finds a contradiction to previous statements in Entergy's complaint

that they would be required to provide large numbers of weather trials after, for

example stating in their own Material facts that: the SAMA analysis "entailed well

over 100 simulations" [Entergy's Material Fact 9]; and "MACCS2 does account for

time dependent weather conditions by analyzing multiple plumes under different
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weather conditions" [Entergy's Material Fact 11]. The point is that they have no

trouble running 100 simulations and multiple scenarios with different inputs into their

model; however it is the wrong model to use for predicting offsite consequences.

C) A study commissioned by the Massachusetts Department of Public Health of

meteorology in communities affected by the Pilgrim Station was done by Spengler

'and Keeler in 1988. They recommended installing continuous recording instruments

to gather meteorological data in offsite communities as necessary and even practical

nearly 20 yearsago. Eagan comments on the Spengler and Keeler study at 12,

"I have reviewed the report (Spengler and Keeler, 1988) documenting and

describing meteorological conditions in the vicinity of the Pilgrim Nuclear Power

Station. This work is relevant to the issue of the need for more meteorological

measurements in the vicinity of the power plant. I support their analysis of the sea

breeze effects and their general recommendations."

C. Evacuation Time Estimates

29. MA CCS2 models evacuation from the EPZ employing two parameters -

evacuation delay time and evacuation speed. Sowdon Decl. at ¶ 6, O'Kula Decl. at ¶

22.

PW Response - Dispute: Pilgrim Watch understands that the MACCS2 models uses

two parameters; however Pilgrim Watch denies that the inputs into those parameters

were correct and that the assumptions behind the KLD Time Estimates relied upon by

Entergy for evacuation time estimates are valid. [Please refer to the Pilgrim Watch's

discussion and Martecchini and Zeigler Decls].

30. Evacuation delay time is the time between notifying the public of an evacuation

and the beginning of the evacuation ofpersons within the 10-mile EPZ. 0 'Kula Decl.

at ¶ 23.
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PW Response - Dispute : Pilgrim Watch understands that the evacuation delay time

is defined as the time between notification of the public of an evacuation and the

beginning of the evacuation; however we deny that Entergy's inputs and estimates are

correct; and we assert that the KLD estimates on which they are based utilized

incorrect assumptions. [Please refer to the Pilgrim Watch's discussion and

Martecchini Decls].

31. The evacuation speed is the speed at which the evacuation is accomplished.

o 'Kula Decl. at ¶ 23.

PW Response - Dispute: A) Pilgrim Watch acknowledges that the evacuation speed

is defined as the speed at which the evacuation is accomplished. However we deny

that Entergy's inputs into the model are correct; and we assert that the KLD estimates

on which they are based utilized incorrect assumptions. [Please refer to the Pilgrim
*Watch's discussion and Martecchini, Zeigler Decls].

B) More basically, Pilgrim Watch disputes the implied definition of a "completed

evacuation" as when those directed to evacuate cross the 10-mile emergency planning

zone (EPZ) boundary line. We dispute that beyond 10-miles danger to the public

disappears in a severe accident. However, that aside, it is clear that radiation on the

public's person and vehicle does not magically disappear -blow off- once crossing

the 10-mile EPZ boundary. It is because of this that NUREG-0654, J-12 states that

"Each organization shall describe the means for registering and monitoring evacuees

at relocation centers in host areas. The personnel and equipment available should be

capable of monitoring within about a 12 hour period all residents and transients in the

plume exposure EPZ arriving at the relocation centers." Therefore it seems to us that

an evacuation speed is the time it takes for the members of the public directed to

evacuate to be registered, monitored, and decontaminated, if necessary, at the

relocation center.
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For example, Duxbury's and Marshfield's Reception Center is approximately 20

miles beyond the 10-mile EPZ boundary line. The combined resident and transient

population for Marshfield and Duxbury's EPZ is approximately 30,000. Braintree

High School has 4 portal monitors and limited parking suitable for a high school.

Entergy's time estimates discuss only the evacuation speed to the 10-mile boundary

not, as they should, to the time it will take to register and monitor evacuees at

relocation centers.

C) Again back to basics, the evacuation time estimates are incorrectly based upon a

straight line Gaussian plume model that assumes that not everyone within the 10 mile

EPZ would have to evacuate in a serious emergency or would choose not to evacuate.

Instead, the estimates assume that only those people in the direction of the narrow

radiation plume - those in potentially affected sub-areas of the EPZ - would have to

take actions as directed and the majority of the remainder would stay put.3 People will

behave differently For example, it is absurd to assume that people in Duxbury, six

miles north of Pilgrim, would stay put after hearing via cell phone, radio or whatever

that a general emergency was in process but some "planner" decided that only a

section south of the reactor would be required to evacuate. [Zeigler, Martecchini

Decls].

32. The PNPS SAMA analysis relied upon evacuation time estimates prepared in

1998 ("1998 Study'), which was the most current data when the analysis was

peiformed. Sowdon Decl. at ¶ 7.

PW Response - Dispute: Pilgrim Watch has no firm facts on which to deny Tom

Sowden's statement that the 1998 KLD Evacuation Time Estimates was the most

recent KLD Evacuation Time Estimate available to them in 2002. However our

dispute is based on the following. A) Entergy had available to them at that time other

3 KLD, Rev 6, 2.2 Study Methodological Assumptions, at 2-2 states that the area to be evacuated would be
100% in the 2-mile ring and annular area between the 2 -5mile boundary, a pie shaped wedge; and only
50% outside the annular area in the 2-5 mile ring would voluntarily evacuate and only 35% in the 5-10 mile
zone would voluntarily evacuate.
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very relevant data to question the assumptions in the KLD Evacuation Time

Estimates, 1998 Study. The KLD Time Estimates ignored shadow evacuations.

Countless studies of shadow evacuations delaying evacuation in hurricanes, chemical

spills and at TMI were published and available. The KLD estimates- 1998 Study,

ignored holidays. Holiday traffic congestion along Pilgrim's evacuation routes were

frequently reported in the news. The KLD estimates, 1998 Study for the EPZ were

for: "Off-season midweek midday and Summer midweek, midday." Traffic reports

readily available indicated peak traffic for commuters is not midweek midday - rather

early morning and late afternoon; and during the summer peak traffic is not midweek,

midday - rather on the week-ends, late Friday and Saturday and Sunday morning and

Sunday evening. We question how Entergy missed those facts. B) Entergy filed their

application January 2006. KLD's 2004 estimate was available at that time. [Please

refer to the Pilgrim Watch's discussion and Martecchini, Zeigler Decls].

33. A subsequent study of evacuation time estimates was prepared in 2004 ("2004

Study"). The evacuation delay times developed in the 1998 and 2004 studies are

identical. Sowdon Decl. at ¶ 15.

PW Response - Dispute: It is correct that the delay times in the KLD Evacuation

Time Estimates prepared for Entergy in 1998 and 2004 are identical; however that

does not mean that they are accurate reflections of the delay time in a real emergency.

Because the populations have increased from 1990 to 2004, it raises serious question

as to the accuracy of Entergy's estimates. The evacuation delay times are no doubt

identical because both the 1998 and 2004 KLD estimates made the same false

assumptions and therefore came up with the same incorrect answers.

For example both assume that the notification system actually will notify the public

within an unrealistic time frame. The sirens are outdoor warning systems and the

population sleeps and works inside so that there is no assurance that they will be

notified in 40 minutes or two hours.
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Both KLD Evacuation Time Estimates (ETEs) assume that 100% of those in boats

would be notified within 60 minutes. Considering the size of the water area [Bays and

near offshore] and the number of boats [most are small craft without radios], it is

unrealistic to suggest that the Duxbury Harbormaster and his assistant can accomplish

the task in 60 minutes ---or any other local harbormasters in their areas of

jurisdiction. Duxbury, alone, has 4,650 acres of surface water area. It encompasses

the Back River, Duxbury Bay, Standish Shore, Clarks Island area. 854 town moorings

were occupied in 2003. Bayside Marine on Duxbury Harbor has an additional 125

boats stacked for owners immediate use. Duxbury Bay Maritime School has >100

sailboats and all day sailing programs. Duxbury Yacht Club and Long Point Marine

have boats at their respective sites. Additionally visiting yachts come to our harbors -

not all with marine radios on board or, if on board, turned on.

Both KLD Evacuation Time Estimates assume 100% of persons on the beach would

be notified within 40 minutes. Duxbury Beach, for example, is a 4+ mile stretch and

there are other smaller beaches dotting the inside of the Bay and (2) large, exposed

sand bars during low tide. The Radiological Emergency Implementing Procedures

call for life guards to walk up the beach and announce that there is an emergency at

PNPS. There are only a handful of lifeguards and they are stationed on a small

portion of the beach at the north end.

Evacuation delay time estimates 40 minutes for persons off the beach; 15 minutes for

persons on the beach; and 60 minutes for boaters is totally unrealistic. For example,

many boats on the Bay are small sailboats, without motors. If the winds are light and

there is an out-flowing tide and they are at any distance from shore, it may take

considerably longer that an hour to get to shore. [Please refer to the Pilgrim Watch's

discussion and Martecchini and Zeigler Decls].

4 Duxbury Bay Management Plan, June 2005
http://www.town.duxbury.ma.us/PublicDocuments/DuxburyMA-DuxBayCom-Ml4in/Draft/Draft%20Plan.
pdf
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34. The evacuation time estimates in the 1998 Study used to derive the evacuation

speeds for the SAMA analysis are virtually identical to the evacuation time estimates

in the 2004 study. Sowdon Decl. at ¶ 16.

PW Response - Dispute: A) The 1998 and 2004 KLD Evacuation Time Estimates,

prepared for Entergy, looked at the same range of scenarios and got virtually identical

evacuation time estimates. However the scenarios were not realistic. They did not

include peak traffic periods - such as peak commuter hours, holidays/special events,

and summer week-end traffic that typically is heaviest in the morning and evening

after the sun goes down. Snow impacts traffic at peak hours - those were avoided.

A total of 12 "scenarios" representing different seasons, time of day, day of week and

weather are considered. These scenarios are tabulated below. [KLD Associate, Inc.

Rev. 6 2004, page 2-3, 2. 2 -Study Methodology Assumptions at 6]

Scenarios Season Day Week Time Day Weather

1 Summer Weekend Midday Good

IA Summer Weekend Evening Good

2 Summer Weekend Midday Rain

2A Summer Weekend Evening Rain

3 Summer Midweek Midday Good

4 Summer Midweek Midday Rain

5 Off-Season Midweek Midday Good

6 Off-Season Midweek Midday Rain

7 Off-Season Midweek Midday Snow

8 Off-Season Midweek, Weekend Evening, All Day Good

9 Off-Season Midweek, Weekend Evening, All Day Rain

10 Off-Season Midweek, Weekend Evening, All Day Snow
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35. Both the 1998 and the 2004 studies developed evacuation time estimates for a

range of scenarios. These scenarios included rain and snow conditions, summer and

off-season periods of the year, including sudden rain with tourist and beach

population at capacity, weekendand midweek days, and ranges of time during the

day, including midday and evening and periods of heavy traffic. Sowdon Decl. at ¶¶

18-19

PW Response - Dispute: Pilgrim Watch does not deny that the 1998 & 2004

developed ETEs for a range of scenarios; however again we dispute that they covered

the time periods of the likely heaviest traffic; periods when snow and adverse weather

would be most problematic and distance at which the public would evacuate - as

discussed above in PW's response to Material Fact 35.

Referring to the chart above, the heavy traffic periods avoided in KLD's estimates

include the following. Summer Week-end: estimating traffic at mid-day, avoids the

morning traffic jams of folks getting an early start to get to the beach or resort early;

estimating evening traffic ignores the fact that traffic spreads out over the day on the

return home trip. Summer, Week-day - Midday: avoids commuter traffic. Off-

Season Midweek- Midday avoids the heavy rush hour commuter traffic. Snow:

estimating snow delays Midweek- Midday avoids the rush hour commute; and

estimating snow on week-ends avoids the heavy work-week commuter traffic. On

week-ends traffic is lighter and spreads out over the day. KLD estimates avoid

holidays - also peak traffic periods.

Last the KLD estimates falsely assume that there will be no shadow evacuation and

assume further that only a portion of those within the EPZ will evacuate. 5 Time

estimates need to factor in these populations and recognize that the actual numbers

KLD incorrectly assumes: Voluntary Evacuation - 1998 KLD -50% within the circular portion of the
region (2-5 mile ring); 25% in annular ring between the circle and the EPZ boundary; 2004 KLD assumes -
50% within the circular portion of the region (2-5 mile ring); 35% in annular ring between the circle and
the EPZ boundary -neither consider a shadow evacuation outside the 10 mile EPZ.
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evacuating on the roads will be many multiples over what KLD and the applicant

currently estimate [Martecchini and Zeigler Decls].

36. The PNPS SAMA analysis modeled and considered dose beyond the 10 mile EPZ,

0 'Kula Decl. at 27-28

PW Response - Dispute: We dispute the conclusions drawn from the analysis, not

the fact that there was an analysis. The analysis was based on faulty assumptions

(example, straight-line Gaussian plume and out-dated cancer risk coefficients) and

that led to underestimating the amount of contamination and projection of where it

would go. Because of their estimates, Entergy's Evacuation Time Estimates (ETE)

measures evacuation time only to the 1 0-mile Emergency Planning Zone (EPZ)

boundary; and also assumes that only a portion of the population within the 10-mile

EPZ will evacuate. Additionally time estimates are further underestimated by not

considering the public's actual perception of dose and where it is - the danger - and

thereby ignore how the public inside and outside the EPZ will react. Shadow

evacuation is not considered in either the 1998 or the 2004 estimates. [ Martecchini,

Patrick, Zeigler Decls]

37. The PNPS SAMA analysis base case employed a forty-minute evacuation delay

time and a constant evacuation speed of 2.17 mph. O'Kula Decl. at ¶ 23; WSMS

Report at 25.

PW Response - Dispute: Pilgrim Watch does not dispute that Entergy "employed a

forty-minute evacuation delay time and a constant evacuation speed of 2.17 mph."

However we dispute the assumption of a 40 minute delay time. It is incorrect for the

simple reason that notice of the evacuation could take longer than 40 minutes to reach

people. The sirens that are in place cannot be heard by residents inside some

buildings and houses, when the windows are closed, when air conditioners are on, in

bad weather, or if the dwellings are set back from a main road. They also cannot be

heard inside vehicles. Citizens have complained to Entergy about the inadequacies of
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the early warning sirens. Duxbury citizens took another step and voted at Annual

Town Meeting, 2007 in support of a rapid dialing telephone system, if funding

became available. It is more likely that notification will result from word-of-mouth,

adding to delay. If, for example, the accident occurs at 10:00-11:00 PM, it would be

more than 8 hours before the community had awakened, got going with the day and

word of the disaster spread. The peak population in the EPZ approximates 100,000

who are spread over approximately 150 square miles and engaged in a variety of

activities. Hence it must be anticipated that some time will elapse between

transmission and receipt of information advising people of the accident. The amount

of elapsed time will vary from one individual to the next depending where that person

is (at home, at the beach, sailing or in motor boats, fishing, out-of-home

entertainment center); what the person is doing (working, shopping at a regional

mall); time of day, families may be united in the evenings, but dispersed in the day;

week-day versus week-end and holidays. Some may be outside the EPZ at the time

the emergency is declared. These people may be commuters, shoppers who reside

within the EPZ and who will return to join the other household members upon

notification Of an emergency. Use of a 40 minute delay time in the sensitivity case is

unrealistic. [Martecchini Decl]

38. The PNPS SAMA analysis also considered a sensitivity case that increased the

evacuation delay time to 120 minutes - an increase of 200% from the base case -

which showed a maximum change in consequence estimates of less than 2%. 0 'Kula

Decl. at ¶ 25; WSMS 7, 24.

PW Response - Dispute: A) Pilgrim Watch does not dispute that Entergy "employed

a 120-minute evacuation delay time;" we dispute the numbers - the delay time and

speed is not realistic because of the reasons discussed above in response to Material

fact 37. B) We dispute the 2% calculation. We recognize that the numbers that come

out of a risk analysis depend on the accuracy of the numbers that went in. 1) The

impacts of a severe accident have been drastically minimized by using probabilistic

modeling which makes the costs of all severe accidents appear negligible; 2) The
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applicant used incorrect input parameters including meteorological, emergency

response, and economic data, into a software model of limited scope. Entergy's also

failed to use updated cancer risk coefficients and failed to consider other health

effects.

39. Another sensitivity case considered an evacuation delay time of 6 hours - an

increase of 800%from the base case - which showed a maximum change of 5%

increase in PDR, or less than 2% change in total cost risk. 0 'Kula Decl. at ¶¶ 26,

31; WSMS Report 2 7-28.

PW Response - Dispute: A) Pilgrim Watch does not dispute that another sensitivity

case considered an evacuation delay time of 6 hours. We dispute their conclusions

because of the reasons discussed above in response to Material Fact 38.

B) We dispute Entergy's conclusion of 5% in PDR for the same reasons as we stated

in 38, above. i) The impacts of a severe accident have been drastically minimized by

using probabilistic modeling which makes the costs of all severe accidents appear

negligible; ii) The applicant used incorrect input parameters including meteorological,

emergency response, and economic data, into a software model of limited scope.

Entergy's also failed to use updated cancer risk coefficients, failed to consider cancer

incidence, radiation-linked diseases, reproductive disorders and birth defects - all of

which will add to economic costs.

40. The PNPS SAMA analysis also considered an evacuation speed of ]. 54 mph,

instead of the 2.17 mph in the base case - 30% slower than the base case - which

showed a maximum change in consequence estimates of less than 2%. O'Kula Decl.

at ¶ 25; WSMS Report 7, 24. This evacuation speed was slower than any of the

evacuation speeds derived from the 1998 and 2004 evacuation time estimates.

Sowdon Decl. at ¶ 17.

32



PW Response - Dispute: Pilgrim Watch does not dispute that PNPS SAMA analysis

also considered an evacuation speed of 1.54 mph, instead of the 2.17 mph in the base

case. We dispute their conclusions, for the same reasons as stated in 39 and 38 above.

A) The impacts of a severe accident have been drastically minimized by using

probabilistic modeling which makes the costs of all severe accidents appear

negligible; B) The applicant used incorrect input parameters including

meteorological, emergency response, and economic data, into a software model of

limited scope. Entergy's also failed to use updated cancer risk coefficients and failed

to consider other health effects in making their < 2% consequence estimate.

41. Another sensitivity case considered an evacuation speed of 0. 76 mph -

approximately 65% slower than the base case and more than 50% slower than the

original sensitivity case - which showed a maximum change 3% increase in PDR, or

less than 2% change in total cost risk. 0 'Kula Decl. at ¶¶ 26, 32; WSMS Report 27-

28, Sowdon Decl. at ¶ 27.

PW Response - Dispute: A) Pilgrim Watch does not dispute that PNPS SAMA

analysis also considered an evacuation speed of 0.76 mph. We dispute their

conclusions for the same reasons as stated in 38-40 above.

B) The impacts of a severe accident have been drastically minimized by using

probabilistic modeling which makes the costs of all severe accidents appear

negligible;

C) The applicant used incorrect input parameters including meteorological,

emergency response, and economic data, into a software model of limited scope.

Entergy's also failed to use updated cancer risk coefficients and failed to consider

other health effects in estimating a "maximum change 3% increase in PDR."

42. A sensitivity analysis was run whereby the evacuation model was turned off and

all EPZ residents were assumed to carry on with their normal activities. This no
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evacuation sensitivity analysis, resulted in a 6% increase in PDR, or a 2% increase of

total cost risk. 0 'Kula Decl. at ¶¶ 26, 29; WSMS Report 26.

PW Response - Dispute: A) Pilgrim Watch does not dispute that Entergy said this;

however we dispute their conclusion. The statement is ridiculous on its face and

demonstrates the absurdity of the applicant's models and calculations. We dispute

the claim for the same reasons as stated in 38-41 above.

B) The impacts of a severe accident have been drastically minimized by using

probabilistic modeling which makes the costs of all severe accidents appear

negligible;

C) The applicant used incorrect input parameters including meteorological,

emergency response, and economic data, into a software model of limited scope.

Entergy's also failed to use updated cancer risk coefficients and failed to consider

other health effects in their estimate of "6% increase in PDR."

43. The no evacuation sensitivity analysis bounds the other sensitivity studies.

o 'Kula Decl. at ¶¶ 31-32. The 2% increase in baseline benefit, or total cost avoided,

of the no evacuation sensitivity analysis is far less than (by a factor of 50) the 100%

increase in benefit required for the identification of any additional potentially cost-

effective SAMAs. 0 'Kula Decl. at ¶¶ 26, 43-4 7," WSMS Report at 39-40.

PW Response - Dispute: We dispute the claim for the same reasons as stated in 38-

42 above. A) The impacts of a severe accident have been drastically minimized by

using probabilistic modeling which makes the costs of all severe accidents appear

negligible.
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B) The applicant used incorrect input parameters including meteorological,

emergency response, and economic data, into a software model of limited scope.

Entergy's also failed to use updated cancer risk coefficients and failed to consider

other health effects.

C) The applicant states that the, "no evacuation sensitivity analysis is far less than (by

a factor of 50) the 100% increase in benefit required for the identification of any

additional potentially cost-effective SAMAs." This statement tells anyone that

something is wrong with their entire analysis. In essence they are saying emergency

planning in the Emergency Planning Zone does not make any difference - contrary to

NRC regulation. After TMI the NRC required reactors to have emergency planning in

place as a condition of operations - 10 CFR 50.54(q), nuclear power plant licensees

shall follow and maintain emergency plans which meet the standards in 10 CFR 50.47

(b) and the requirements in 10 CFR 50 Appendix E.

44. Any uncertainty in the evacuation delay time and the evacuation speed input

parameters for EPZ evacuation is therefore inconsequential. 0 'Kula Decl. at ¶¶ 31-

32. Changes to these input parameters will have no impact on the results of the

PNPS SAMA analysis. 0 'Kula Decl. at ¶ 26.

PW Response - Dispute: A) Pilgrim Watch recognizes that the numbers that come

out of a risk analysis depend on the accuracy of the numbers that went in. We

conclude that the applicant's estimates have little to no resemblance to fact. Because:

B) The impacts of a severe accident have been drastically minimized by using

probabilistic modeling which makes the costs of all severe accidents appear

negligible;

C) The applicant used incorrect input parameters including meteorological,

emergency response, and economic data, into a software model of limited scope.

Entergy's also failed to use updated cancer risk coefficients and failed to consider

35



other health effects. And again their statement that , Any uncertainty in the evacuation

delay time and the evacuation speed input parameters for EPZ evacuation is

therefore inconsequential" raises a red flag. Again, in essence they are saying

emergency planning in the Emergency Planning Zone does not make any difference,

contrary to NRC regulation 10 CFR 50.47 and NUREG 0654.

D. Economic Cost Modeling

45. The MA CCS2 model accounts for a wide range of economic costs, including (1)

cost of evacuation,- (2) cost for temporary relocation (food, lodging, and lost income),;

(3) cost of decontaminating land and buildings; (4) loss of building/land use and any

corresponding lost return on investment and depreciation associated with

decontamination and interdiction,; (5) cost of repairing temporarily interdicted

property; (6) value of crops destroyed or not grown because, they were contaminated

by direct deposition or would be contaminated through root uptake; and (6) value of

farmland and of individual, public, and non-farm commercial property that is

condemned. 0 'Kula Decl. at ¶ 34; WSMS Report at 29.

PW Response - Dispute: The MACCS2 deals with the economic costs of mitigative

actions; however it does not include many other costs and undercuts others.

What doesn't it do?

A) David I. Chanin, the person who coded the MACCS2, stated the following.

"Speaking as the sole individual who was responsible for writing the FORTRAN

in question, which was done many years prior to my original work in SAND96-

0957, I think it's foolish to think that any useful cost estimates can be obtained

with the cost model built into MACCS2 ... .The economic cost numbers produced

by MACCS2 have absolutely no basis.. .If you want to discuss economic costs,

I'd be glad to discuss SAND96-0957, but the "cost model" of MACCS2 is not

worth anyone's time." [Chanin Dec1l
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B) MACCS2 does not include, for example: the business value of property; lost

tourism; and incurred costs such as those resulting from health damage, other than

cancer mortality; required job retraining; unemployment payments; and inevitable

litigation.

C) MACCS2 shortchanges valuation of farm and non-farm property.

Farm Property, value 2002: Entergy does not specify precisely what US Department

of Agriculture data was used for their valuations. If they used local property

assessments, they undervalued the property. Farm land assessments are intentionally.

low to encourage farming and open space. The value of farmland is quite different if

it is valued for farnming purposes versus marketed for development - commercial

development, densely packed housing or acre lots. Developable property is scarce in

Eastern Massachusetts; therefore valuable. To project the value to 2032, the license

extension period, it would be necessary to look back at the rate of increase in farm

land over the past 20-30 years and project forward using that ratio. In other words,

how much did farmland in the various counties sell for in 1972 versus in 2002; then

use that rate of increase to project forward 30 years to 2032.

Value Non-Farm Wealth: Entergy does not specify how exactly they derived that

value. Did they rely on local property assessments/local property tax information? If

so, we know that there is a spread between the assessed value and the market value -

the former being lower especially in undeveloped land. There is no indication that

they compensated for properties that are fully or partially exempt from property

taxation - 53% of the property in Boston is tax exempt and 40% of Plymouth's

property is tax exempt [Town of Plymouth Tax Assessor's Office, May 2007]. Partial

exemptions lower the values and again there is no indication that they were accounted

for. Partial exemptions include, for example exemptions for: surviving spouse, minor

children or senior; financial hardship if over 65, infirmity, poverty; Veterans or
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surviving spouse with war related disability; legally blind; deferment for local

property tax for seniors until house sold or senior dies. What about personal property

- cars, boats, what is inside buildings? Whatever they included, did they value the

items at their replacement value or their value the day before accident? How did they

project Value Non-Farm Wealth over the re-licensing period to 2032? What inflation

ratio did they use? It would be reasonable to look back at records for the assessed

values back 20 and 30 years to the value today and then project forward 20 and 30

years.

D) Example: Duxbury's non farm property increase from 1988-2006: 1-Family

property increased 147%; Condo property increased 78%; All Sales combined

increased 134%; therefore using this ratio in 2026 we would expect the value of "all

sales" to be $1.2 million. In order to account for durable goods, we add 20% and

arrive at $1,440,000. Although the population is expected to age by 2032, assuming

the current 2.72 per household would result in $529,412.8/ per person not $1 89, 041/

per person, Entergy's figure - a substantial difference. 6 [Warren Decl]

46. The MACCS2 model accounts for losses associated with economic activity, such

as loss of income, loss of value of crops not grown, and loss of use and return on

property, including commercial and business property. O'Kula Decl. at ¶ 35; WSMS

Report at 30-3 1.

PW Response - Dispute: The MACCS2 model provides a value for physical tangible

assets. However the real value of a business or a farm entails more than that. The real

value of business, its projected potential (multiplier), is perhaps 10 times the value of

its annual goods and services, and includes the loss of its intangibles, e.g., good will,

reputation, etc. For example: look at an Annual Report - assets/liabilities/net worth-

net worth equals more than hard goods; it also includes "intangibles" or good will.

The same analysis holds for a farm. Loss of trained workers is another "cost" ignored.

6 The Warren Group, Town Stats at http:/!www.thewarrengroup.com/Templates/HomePage.aspx
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Trained workers who are familiar with that particular business are assets to consider.

Not all relevant parameters are entered into the applicant's analysis.

47. The SAMA analysis for PNPS allows for a return of 12% on the actualfair market

value of all business property, including land, buildings, equipment and inventory

and, as such, does account for loss of economic activity. 0 'Kula Decl. at ¶¶ 36-37;

WSMS Report at 31.

PW Response - Dispute: The SAMA analysis allows for a return of 12% on fair

market value of all business property; but as such we dispute that it accounts for loss

of economic activity. A) Is 12% compounded over the re-licensed period? We feel

that it should. B) No details are provided regarding how this number was reached. C)

Property, for example, in Duxbury has increased about 10% a year. Therefore it

seems reasonable that there would be an appreciation at 10% a year out to 30 years,

or whatever time frame the clean-up period spans. Also looking at Annual Financial

Reports, GE, for example, had a rate of return of 28%, 2006; Analog, located in

Norwood MA, had a rate of return of 98%, 2006. The applicant fails to justify 12%.

O'Kula at 36-37 justifies the SAMA's analysis use of a depreciation rate of 20%.

Most real properties appreciate, not depreciate. Looking at property sales in

Plymouth, for example, from 1988-2006 over a 20 year period shows a rate of

increase of 150% - not a decrease. As far as equipment etc: on average equipment is

expected to last longer than 5 years - a straight-line depreciation would result in $0

value in 5 years. We contend that the focus should be is on the public's interest;

therefore a fair depreciation rate should be the cost of replacement.

48. Additionally, the fidl value of business property, including land, buildings,

equipment and inventory property that would be condemned would also be accounted

as an economic cost in the SAMA analysis. 0 'Kula Decl. at ¶ 37.
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PW Response - Dispute: The dispute is that this is not the "full value of business

property." As stated above, it does not include intangibles - what is known as "good

will," reputation, etc. The real value of business, its projected potential (multiplier), is

perhaps 10 times the value of its annual goods and services; and there is no

justification for basing that value on a single year.

49. The economic analysis peiformned by the MA CCS2 code as described above and

as applied in the PNPS SAMA analysis is the state of the art for SAMA analysis

studies, and no other code exists that peiformns similar analyses for severe accidents

at nuclear power plants. 0 'Kula Decl. at ¶ 38.

PW Response - Dispute: Pilgrim Watch denies that it is state of the art; and asserts

that there are better models to look to in order to obtain worthwhile results. David

Chanin, the individual responsible for the MACCS2 code, created a MACCS2

Support Forum. Excerpts from the MACCS2 Support Forum, January 23, 2007

MACCS2 Economic Parameters, explain the reasons Pilgrim Watch's denies that

MACCS2 code is "state of the art" and that SAND96-0957 provides an alternative

and improved model to modify for this purpose.

"Speaking as the sole individual who was reponsible [sic] for writing the

FORTRAN in question, which was done many years prior to my original work in

SAND96-0957, I think it's foolish to think that any useful cost etimates [sic] can

be obtained with the cost model built into MACCS2."

"It's not even worth discussing further. The economic cost numbers produced by

MACCS2 have absolutely no basis."

"If you want to discuss economic costs, I'd be glad to discuss SAND96-0957, but

the "cost model" of MACCS2 is not worth anyone's time. My sincere advice is to

not waste anyone's time (and money) in trying to make any sense of it."
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"If you have a genuine interest in the economic consequences of radiological

releases, my advice to you (as the first author of SAND96-0957 and collector of

300+ sources listed in its Bibliography) is to just please forget about the "cost

model" of MACCS2." [Chanin Decl.]

50. PNPSpeiformed a sensitivity case that modified the input parameters for the

value of non-farm property to include data that specifically account for county and

metropolitan area gross domestic product, which directly accounts for tourism,

business activity, and wages. 0 'Kula DecL. at ¶ 39; WSMS Report at 31-32

PW Response - Dispute: A) Pilgrim Watch acknowledges that Enercon added a few

items to the MACCS2 values for non-farm property [they ignored farm property]; but

neglected to factor in many other important economic costs that would result from a

severe accident. New GCP/person figure appears to be based on value of goods and

services a business produces in a single year. There is no justification for basing an

analysis on a single year. Also they neglect to include the real value of business

beyond the value of its annual goods and services that includes the loss of its

intangibles, e.g., good will, reputation, etc.

B) The most important problem is as follows: Once you have the figures that Enercon

produced by adding the GCP to the MACCS2 base figure, the real question is what

population % of the total 50 mile population estimate did Entergy take in making

their cost/benefit analysis? We know they used the straight line Gaussian plume -

wedge or "key hole" - model and it is not appropriate to use at Pilgrim. [Beyea,

Eagan, Rothstein Decls] and divided the population into a spatial distribution. And

we know that they assumed a "well-behaved" accident. We know that the standard

argument is that they do not need to use "worst case" but clearly that does not mean

that they can use "best case." Worst case, after all, would be a core melt that cascaded

into a spent fuel pool fire.
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Table: Population per Mile Multiplied By Applicant's Sensitivity Case I&2 Costs

Sector Total Population Pop x $135,187.77/per person Pop x $189,041/person

Miles 1 st sensitivity 2 d sensitivity

0-10 165236 $22,337,886,364 $31,236,378,676

10-20 619601 $83,762,477,480 $117,129,992,641

20-30 1659661 $224,365,869,546 $313,743,975,101

30-40 3197941 $432,322,512,382 $604,541,964,581

40-50 1847128 $249,709,115,225 $ 349,182,924,248

50 total 7489767 $1,012,524,898,550 $ 1,415,873,043,447

In contrast, the table below illustrates potential costs if a straight-line plume distribution

is used. For illustration when looking at the table assume only a minimal, not moderately

severe accident, so that only a portion of any 0-10 sector is assumed impacted. It is not

hard to understand how using an inappropriate plume model and minimizing a severe

accident can reduce projected costs.

Table: Population per Geographic Sector Multiplied by Applicant's
Sensitivity Case I&2 Costs

Sector Total Population Pop x $135,187.77/per person Pop x $189,041/person

0-10 miles 1st sensitivity 2 "d sensitivity

N 0 0 0

NNE 3 $405,563.31 $567,123.00

NE 3 $405,563.31 $567,123.00.

ENE 3 $405,563 $567,123

E 5 $675,939 $945,2050

ESE 23 $3,109,319 $4,347,943

SE 950 $128,428,381 $179,588,950

SSE 13289 $17,883,854,906 $2,512,165,849

S 23695 $3,203,274,210 $4,479,326,495

SSW 23695 $3,203,274,210 $4,479,326,495

SW 23695 $3,203,274,210 $4,479,326,495

WSW 23695 $3,203,274,210 $4,479,326,495

W 22818 $3,084,714,536 $4,313,537,538

WNW 19494 $2,635,350,388 $3,685,165,254

NW 11269 $1,523,430,980 $2,130,303,029

NNW 5599 $756,916,324 $1,058,440,559
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In the above table, imagine if Entergy assumes a severe accident is really one with small

off-site release. For example if their straight line plume model predicts winds blowing to

the NNE, perhaps one person will be affected costing at most $189,041 in damages; or if

the winds are blowing SW and only V2 the population within 0-5 miles is assumed

affected (for illustration assume 6,000 people, population estimates not provided) then

$1,134,246,000 are the projected damages.

Summary: In contrast if a variable trajectory plume distribution model is used, winds

shifting carrying the plume over many geographic areas; and a "severe accident" is

assumed to be more than a small offsite release, then more SAMAs are likely to come

into play - as the table below illustrates.

Summary Comparison- Population Multiplied by Sensitivity Case

Population within 1st sensitivity 2nd sensitivity-
area $135,187.77/person $189,041/person
Population SE Sector, 950 $128,428,382 $179,588,950

(0-10 miles) > 128 Million

Population SSW Sector, $3,203,274,210 $4,479,326,495

23695 (0-10 miles) > 3 Billion >4 billion

Population within 10 miles, $22,337,886,364 $31,236,378,676

165236 > 22 Billion >31 Billion

Population within 20 miles $83,762,477,480 $117,129,992,641

619601 > 83 Billion >117 Billion

Population within 50 miles $1,012,524,898,550 $ 1,415,873,043,447

(I Trillion.+) > 1 Trillion

Previous Projections

Core Melt, Pilgrim (1982) $81.8 Billion

CRAC-2, Sandia National

Laboratory, 19827

Release C- 137 from Core - $105-488 Billion [MA AGO, Dr. Beyea]

Beyea [ based upon Massachusetts Attorney

General's Office Analysis, Dr. Jan Beyea']

7 Calculation of Reactor Accident Consequences U.S. Nuclear Power Plants (CRAC-2),
Sandia National Laboratory, 1982
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In reviewing the above table, it is sobering to look at the impact of the Chernobyl

accident, 1986, to help understand the potential impact from an accident as Pilgrim.

Sheep remain contaminated in Wales9 and reindeer are still contaminated in Lapland

from an accident 20 years ago. Chernobyl was bad, no doubt, but certainly not worst

case. The 1986 Chernobyl accident released 2,403,000 curies of C-137; whereas

Pilgrim's core during license extension will have 5,130,000 curies of C-137. [Beyea

Decl, Chernobyl release figure;.License Application, Pilgrim CS-137 figure].

C. Impact new cancer risks: new studies should change threshold for adoption SAMA.

Dr. Jan Beyea stated in his attached declaration accompanying a consequence analysis for

the Massachusetts Attorney General,'" at 14, that,

"The current Environmental Report for Pilgrim assigns a value of $2000 per person rem in

deciding if a proposed SAMA is cost effective. According to results of [more recent studies]

$2000 per rem implies a valuation of $200,000 per cancer death before discounting is way too

low. $50,000 net present value for a cancer death occurring 20 years from now, based on the 7%

per year discount rate assumed in the Pilgrim Environmental Report, which leads to a factor of 4

reduction in present value for a cancer induced 20 years from now. [Beyea, at 14].

As a result the SAMA analyses needs be redone ... Presumably; a number of additional SAMAs

that were previously rejected by the applicant's methodology will now become cost effective.

The Massachusetts Attorney General's Request for a Hearing and Petition for Leave to Intervene With
respect to Entergy Nuclear Operations Inc.'s Application for Renewal of the Pilgrim Nuclear Power Plants
Operating License and Petition for Backfit Order Requiring New Design features to Protect Against Spent
Fuel Pool Accidents, Docket No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney
General On The Potential Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee
Nuclear Plant, Jan Beyea, PhD., May 25, 2006.

9 Sheep farmers still suffer fallout from Chernobyl, Claire Hill, The Western Mail, May 26, 2003; Nuclear
fallout that haunts Welsh farmers, Catriana Davies, Telegraph, April 2,2006.

10The Massachusetts Attorney General's Request for a Hearing and Petition for Leave to Intervene With
respect to Entergv Nuclear Operations Inc.'s Application for Renewal of the Pilgrim Nuclear Power Plants
Operating License and Petition for Backfit Order Requiring New Design features to Protect Against Spent
Fuel Pool Accidents, Docket No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney
General On The Potential Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont. Yankee
Nuclear Plant, Jan Beyea, PhD., May 25, 2006.
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[Beyea at 14]. Increase in low doses from new research is dramatic - 5 fold increase over risk

estimated in BEIR VII- based on information from Little 1998 it appears to represent a factor of

10 over the standard value use in the MACCS2 code the applicants analyses are based." [Beyea

Decl at 5]

51. The sensitivity case resulted in an increase of the OECR of 2% which would not

result in identifi~ing any additional potentially cost effective SAMAs. 0 'Kula Decl. at ¶¶
41-42; WSMS Report at 34 and Table G.2.

PW Response- Dispute: The figure of 2% is not valid as it is based on an invalid model;

incomplete analysis; and inaccurate inputs. The numbers have no real meaning.

52. Because a 2% increase in the OECR increases the baseline benefit by approximately

1%, the OECR would have to increase by approximately 200% - two orders of

magnitude more than that shown by the sensitivity analysis - before any additional

SAMAs would be identified as potentially cost-effective. 0 'Kula Decl. at ¶¶ 42-44.;

WSMS Report at 39.

PW Response - Dispute: The figure of 2% is not valid as it is based on an invalid model;

incomplete analysis; and inaccurate inputs. The numbers have no real meaning.

E. SAMA Cost Benefit Incorporating Results of New Sensitivity Analyses

Response To Material facts 53-58 - Dispute: The likely impacts of a severe accident

have been drastically minimized by using probabilistic modeling which makes the costs

of all severe accidents appear negligible. In addition, Entergy has used incorrect input

parameters, including meteorological, emergency response, and economic data, into a

software model of limited scope. New sensitivity analyses underestimated or ignored

important costs that would have increased consequence significantly. And the new

sensitivity cases were flawed, in the same way as the applicants original SAMA, by

placing the inputs into the same flawed models. Therefore Pilgrim Watch disputes

Material Facts 53-58 below. Our rationale is provided in the foregoing and attached

declarations and discussion. To summarize:
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A. The MACCS2 model is so seriously flawed that it will not give valid cost results

even with modification of inputs. [Chanin Decl.]

B. Enercon's addition of GCP missed other important economic variables. First their

figure was added on to the MACCS2 base figure, which we have established was not

reliable. They failed to include health costs other than cancer mortality; failed to base

health costs on new cancer coefficients; failed to include other incurred costs such as

liability, job re-training, and unemployment insurance.

C. Only a small % of the likely-to-be-impacted area in a Severe Accident is assumed

to be impacted because of Entergy's mistaken reliance on the straight-line Gaussian

plume model - further minimizing the true impact [Beyea, Eagan, Rothstein Decls.]

And a so-called "severe accident" is projected to be less than "severe."

D. Outdated health/cancer risks are used in the model - new studies on radiations

health impacts would change the threshold for adoption of SAMAs. [Beyea, Clapp

Decl.]

E. Our evacuation comments are not challenges to any rules; instead, our comments

discuss what actually is likely to happen; how people actually do behave in a disaster

so that a realistic projection can be made concerning how many citizens will or will

not be harmfully exposed to count as a consequences in a severe accident - a cost.

Evacuation will take longer than projected; therefore consequences will be higher.

Because: (i) The evacuation delay time will be longer than projected by the applicant;

they ignore the fact that sirens can not be heard inside buildings with windows closed;

and that sirens have been unreliable. The back-up system, sending emergency

workers by vehicle to notify the public over a PA system, can not conceivably cover

the hundreds of miles of roads in the stated time. (ii) The KLD Evacuation Time

Estimates, the basis of Entergy's evacuation time estimates, avoid consideration of

maximum traffic periods (holidays, summer beach-going morning traffic, and

commuter traffic); ignore the shadow evacuation; incorrectly assume that only a

portion of the emergency planning zone will choose to evacuate; unrealistically
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access the time that it will take to transport the transportation dependent; ignore those

who can not evacuate, nursing home patients for example; incorrectly assume an

evacuation is complete when those instructed to evacuate cross the 10-mile EPZ

boundary line - rather than after they have arrived at the Reception Centers [located

well outside the 10-mile zone] and have been registered, monitored, decontaminated

if required and reunited with family or sent to a Mass Care Facility or hospital.

NUREG 0654, J-12 states that, "Each organization shall describe the means for

registering and monitoring of evacuees at the reception center in host areas. The

personnel and equipment available should be capable of monitoring within about a 12

hour period all residents and transients in the plume exposure emergency planning

zone arriving at relocation centers." [Emphasis added]. This seems to say that an

evacuation is not complete until the evacuees have arrived and been "processed"

through the reception center - not simply cross the 10-mile boundary line.

[Martecchini, Patrick, Zeigler Decls.]

F. To illustrate how Entergy's consequence analysis of the likely impacts of a severe

accident drastically minimizes consequence, consider the following:

Much of the long-term, long-distance radiological impact of a reactor release would

be attributable to Cs-137. Recognizing that Cs-137 is only one radioisotope that

would be released, we can put a severe accident at Pilgrim into some perspective by

comparing the amount of Cs-137 released during the Chernobyl disaster. There is a

potential for release of > twice the amount of Cs-137 being released in a disaster at

Pilgrim than was released at Chernobyl. [Cs-137 released during Chernobyl, 1986 =

2,403,000 curies; Cs-137 in Pilgrim Core during license extension = 190,000 TBq or

190,000 X 27 Ci = 5,130,000 curies].

Next compare the inventory of Cs-137 in Pilgrim's core to Pilgrim's spent fuel pool

and with the ratio in mind look at the consequence analysis prepared for the

Massachusetts Attorney General estimating the costs and latent cancers following

releases of Cs-137 from Pilgrim's spent fuel pool. [Cs-137 in Pilgrim Core during

license extension = 190,000 TBq or 5,130,000 curies; Cs-137 in Pilgrim spent fuel
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pool during license extension = 1,630,000 or 44,010,000 curies]. A spent fuel pool

release potentially could be roughly 8 times greater; or the consequences from a core

release potentially 8 times less from Cs-137 than predicted from a pool release.

Therefore a 100% Cs-137 release from the core essentially would be equivalent to a

10% release from the pool - $105-175 billion dollars in projected damages. And it is

important to note that the curve from a 10% to 100% release is not a straight line. A

smaller % of Cs-137 release would be so much less but still very significant. And,

most important, the consequence analysis by Dr. Jan Beyea, attached, focused solely

on Cs-137 and only on cancer. We know that other health effects are expected - heart

disease, autoimmune disease, reproductive disorders, birth defects, psychological

trauma. Therefore the expected economic consequences would be far Preater; and the

real consequences far greater than projected in this Motion for Summary Disposition.

[Beyea Decl.]

53. The maximum increase to the PDR for any of the new sensitivity studies

discussed above was 6% and the maximum increase to the OECR for any of the

sensitivity studies discussed above was 4%. 0 'Kula Decl. at ¶ 43; WSMS Report at

39.

PW Response - Dispute: Please refer for rationale for the dispute to comment above

- directly beneath -E. SAMA Cost Benefit Incorporating Results of New Sensitivity

Analyses

54. The maximum increases 6% in PDR and 4% in OECR values would increase the

total cost for each of the 59 SAMAs by about 4%, because the off-site population

exposure cost contributes about 32% of the total cost resulting fiom the postulated

accident evaluated as part of the SAMA analysis, and the off-site economic cost

contributes about 54% of the total. 0 'Kula Decl. at ¶ 43; WSMS Report at 39.

PW Response - Dispute: Please refer for rationale for the dispute to comment above

- directly beneath - E. SAMA Cost Benefit Incorporating Results of New Sensitivity

Analyses
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55. The baseline benefits, or the total cost avoided, for the next closest SAMA to

become potentially cost beneficial would have to increase by more than 100%.

O'Kula Decl. at ¶ 44; WSMS-Report at 39.

PW Response - Dispute: Please refer for rationale for the dispute to comment above

- directly beneath -E. SAMA Cost Benefit Incorporating Results of New Sensitivity

Analyses

56. PNPSpeiformed two bounding analyses as part of the original SAMA analysis:

the baseline with uncertainty and one that used a 3% discount rate. 0 'Kula Decl. at

¶ 46, WSMS Report at 40.

PW Response - Dispute: Please refer for rationale for the dispute to comment above

- directly beneath -E. SAMA Cost Benefit Incorporating Results of New Sensitivity

Analyses

57. Even under the baseline with uncertainty and the 3% discount rate sensitivity

analyses, the increase in benefit of the sensitivity cases evaluated in the WSMS Report

would need to be approximately an order of magnitude larger before these bounding

analyses would be affected. 0 'Kula Decl. at ¶¶ 46-47; WSMS Report at 40

PW Response - Dispute: Please refer for rationale for the dispute to comment above

- directly beneath -E. SAMA Cost Benefit Incorporating Results of New Sensitivity

Analyses

58. The maximum benefit increase of 4% calculated from any of the MACCS2

sensitivity analyses would not result in the identification of any new potentially cost

effective SAMAs. 0 'Kula Decl. at ¶ 46; WSMS Report at 40.

PW Response - Dispute: Please refer for rationale for the dispute to comment above

- directly beneath -E. SAMA Cost Benefit Incorporating Results of New Sensitivity

Analyses
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PILGRIM WATCH'S DISCUSSION - AREAS OF DISPUTE

Meteorology - Evacuation Delay/Time Estimates - Economics

A. METEOROLOGY

1. Straight-line Gaussian Plume Model inappropriate for Pilgrim NPS area -

underestimates consequences.

Radiological consequences from a severe accident are strongly dependent on

meteorological conditions and these conditions are complex and particular to each site.

The modeling tool used by the applicant and the applicant's input to that model fail to

properly characterize atmospheric dispersion processes. The MACC2 code utilizes a

standard straight-line Gaussian plume model to'estimate the atmospheric dispersion of a

point release of radionuclides.

2. The NRC, a site specific meteorological study, EPA and creators of the software

to the MACCS2 code point to the straight-line Gaussian Plume model's limitations

for coastal locations. Although the straight-line Gaussian plume model is the standard

model used in the MACCS2 [Material Fact 7] and Entergy's SAMA Analysis [Material

Fact 8] that fact does not make it appropriate or in anyway justify its use. hn fact the

NRC, site specific meteorological studies, EPA and creators of the software to the code

point to the model's limitations for this site.

2. A. The NRC: Since the 1970s, the USNRC has historically documented all of these

advanced modeling technique concepts and potential need for multiple meteorological

towers especially in coastal site regions. NRC Regulatory Guide 123 (Safety Guide 23)

On Site Meteorological Programs 1972, states that,

'The number• of locations on a site at which meteorological measurements are
necessary will depend largely on the complexity of the terrain in the vicinity of
the site. For example, the study of a hill-valley complex, or a site near a large
body of water would require a larger number of measuring points to determine
airflow patterns and spatial variations of atmospheric stability." ..... Section 7.
'Special Considerations' states that, "at some sites, due to complex flow patterns
in non-uniform terrain, additional wind and temperature instrumentation and more
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comprehensive programs may be necessary. Also, measurements of precipitation
and/or solar radiation may be desirable at some locations. Occasionally the
unique diffusion characteristics of a particular site may warrant use of special
meteorological instrumentation and/or studies. Proposed studies of this nature
should be described in the application for a construction permit."

Although the paragraph starts talking about the plant's "pre-operational" meteorological

monitoring program (i.e., before a new plant is constructed and commences operation),

footnote #9 does imply that the plant is already constructed or in the process of being

constructed (otherwise, why else would NRC and/or a licensee need to worry about a

"keyhole" protective action recommendation here). Therefore, it seems that this is

applicable to Pilgrim's application. The "re-licensee" should use state-of-the-art variable

trajectory air quality dispersion models with appropriate meteorological data.

In January 1983, NRC Guidance suggested that changes in on-site meteorological

monitoring systems would be warranted if they have not provided a reliable indication of

monitoring conditions that are representative within the 10-mile plume exposure EPZ."

2. B. A site specific meteorological study, for example, was commissioned by the

Commonwealth of Massachusetts around Pilgrim NPS and its conclusions warrant

changes in meteorological monitoring systems. The study highlights that PNPS' on-site

meteorological monitoring systems do not provide reliable indications of monitoring

conditions that are representative within the 10-mile plume exposure EPZ. A summary of

study is below.

11 NUREG-0737, Supplement I "Clarification of TMI Action Plan Requirements,"
January 1983 Regulatory Guide 1.97- Application to Emergency Response Facilities;
6.1 Requirements, b. Control Room, ..... Provide reliable indication of the
meteorological variables (wind direction, wind speed, and atmospheric stability)
specified in Regulatory Guide 1.97 (Rev. 2) for site meteorology. No changes in
existing meteorological monitoring systems are necessary if they have historically
provided reliable indication of these variables that are representative of
meteorological conditions in the vicinity (up to about 10 miles) of the plant site.
Information on meteorological conditions for the region in which the site is located
shall be available via communication with the National Weather Service. These
requirements supersede the clarification of NUREG-0737, Item III.A.2.2."
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Dr. J.D. Spengler and Dr. G.J. Keeler, Feasibility of Exposure Assessment for the Pilgim

Nuclear Power Plant, May 12, 1988. The summary states that,

"1. The sea breeze phenomena are observed at the Pilgrim site.

A sea breeze is a localized wind that blows from the sea to the land. It is caused

by the temperature difference when the sea surface is colder than the adjacent

land. Therefore, it usually occurs on relatively calm, sunny, spring and summer

days. Depending on topography, intensity of solar heating and pressure gradients,

a sea breeze front can penetrate inland from 1(.5 miles) to 15 km (9 miles). It can

occur throughout the year but it occurs most frequently during the spring and

summer months. On average Pilgrim experiences about 45 sea breeze days during

these two seasons.

Typically onshore component commences about 10:00 AM and can persist to

about 4 PM. The wind direction changes during the day veering from the north

around through-the southeast quadrant by late afternoon. The intensity of the sea

breeze can be measured by the wind speed and distance of inland penetration. The

intensity of the sea breeze circulation depends upon solar radiation (which is

influenced by cloud cover), sea water temperature, and strength of the gradient

wind flow. The intensity and effective inland penetration of the sea breeze front in

the near environment of the Pilgrim site are not well characterized.

2. Coast line orientation and topography strongly influence wind patterns (the

frequency, direction, and strength of onshore winds).

Predominantly in the summer and spring, a sea breeze onshore component is

observed along the Massachusetts coast. The dominant sea breeze components are

east and east- southeast for Boston-Logan, easterly for Plymouth, northeast and

east-northeast f or the Canal site, and east and east-southeast for the pilgrim plant.

This finding suggests that the wind speed and direction at one coastal site would

not be used as a surrogate for other coastal sites.

3. The meteorological sites available provide limited ability to fully characterize

or model the sea breeze circulation in the vicinity of the Pilgrim I Nuclear Power

Plant.
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Physical modeling of coastal sea breeze circulation patterns is limited by both the

number of meteorological sites in the vicinity of the Pilgrim Plant and the number

of parameters monitored."

Note that although the study was done in 1988, Dr. Egan asserts in his declaration that it

is relevant today [Egan Decl at 12].

2. C. EPA's latest Guideline on Air Quality Models (Federal Register November 9, 2005)

state in Section 7.2.8 Inhomogeneous Local Winds that,

"In many parts of the United States, the ground is neither flat nor is the ground

cover (or land use) uniform. These geographical variations can generate local

winds and circulations, and modify the prevailing ambient winds and

circulations. Geographic effects are most apparent when the ambient winds are

light or calm. In general these geographically induced wind circulation effects are

named after the source location of the winds, e.g., lake and sea breezes, and

mountain and valley winds. In very rugged hilly or mountainous terrain, along

coastlines, or near large land use variations, the characterization of the winds is a

balance of various forces, such that the assumptions of steady-state straight-line

transport both in time and space are inappropriate" (italics added).

EPA goes on to say that,

"In the special cases described, refined variable trajectory air quality models can

be applied on a case-by-case basis for air quality estimates for such complex non-

steady-state meteorological conditions."

This EPA Guideline also references an EPA 2000 report, Meteorological Monitoring

Guidance for Regulatory Model Applications, EPA-454/R-99-005, February 2000.

Section 3.4 of this guidance for Coastal Locations, discusses the need for multiple inland

meteorological monitoring sites, with the monitored parameters dictated by the data input

needs of particular air quality models.
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EPA concludes that a report prepared for NRC provides a detailed discussion of

considerations for conducting meteorological measurement programs at coastal sites. 1 2

2. D. The creators of the software to the code point to the model's limitations.

RASCAL Version 1.3 User's Guide (NUREG/CR-5247): The creator's of the software

point out that their model provides "a very simple picture of a very complex system.. .the

atmosphere" (page 6), and acknowledge that "wind information at the site does not

provide definite information on conditions away from the plant, particularly during

periods of low wind speed (page 8). They call attention to the fact that "dose predictions

should only be used as rough estimates, and may be off by a factor of 100 (page 13). In

other words the engineers who created RASCAL freely admit that it simply does not

work that well.

3. The straight-line Gaussian Plume model is not an appropriate model to use in

Pilgrim's SAMA analysis. Therefore no matter how many different simulations,

"jiggering" of inputs into the model, are performed the output will not reflect what

actually will happen at this site. The added simulations were a waste of everybody's

time. [Material Facts 9, 11, 15, 16, 17]

The applicant states that they used "well over 100 simulations of the code for each of the

19 release conditions using different weather conditions," Material Fact 9; analyzed
"multiple plumes," Material Fact 11; utilized a "surface roughness length of 10 cm,"

Material fact 15; used "conditions at the beginning of a plume release," Material Fact 16;

and "modeled releases a "plume at ground level, rather thanat 30 meters high in the base

case," Material Fact 17. It is analogous to a patientgoing to the emergency room with a

broken leg. A proper diagnosis will not be made, if the doctor repeatedly takes the

12 Raynor, G.S.P. Michael, and S. SethuRaman, 1979, Recommendations for
Meteorological Measurement Programs and Atmospheric Diffusion Prediction Methods
for Use at Coastal Nuclear Reactor Sites. NUREG/CR-0936. U.S. Nuclear Regulatory
Commission, Washington, DC.
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patient's temperature - albeit with different thermometers. In this case more complex

meteorological models must be employed.

4. There are other variable trajectory models that are available; feasible; and

appropriate for our coastal location

Contrary to Entergy's claim that, "Computer codes that ban accommodate multiple-

station data so as to be able to model spatial and variation of wind speed and direction are

simply impracticable to use for analyzing the large number of weather sequences needed

for SAMA analyses" [Material Fact 10], more complex variable trajectory models are

available, as discussed by NRC, EPA above and by Dr. Bruce Egan and Richard

Rothstein Decls. Pilgrim Watch suspects that the applicant is referring to the original

kinds of Class B models that were available-25 years ago that were difficult,

cumbersome, and expensive to use even back then. However, there are variable

trajectory models today that have the same kinds of meteorology/dispersion modeling

attributes with respect to assessing variable trajectory wind flows, but are much more

time and cost effective to apply on a PC. Further if Entergy'is able to run a complex

nuclear reactor; we believe that Entergy should be capable to run these models. [Egan,

Rothstein Decls].

Not only would variable trajectory models be important for modeling the effect close in

but also, as Dr. Jan Beyea [DECL at 12] noted that they would provide the capability to

account for reduced turbulence over ocean water and could be used in sensitivity studies

to see how important a phenomena it is for Pilgrim. The applicant incorrectly assumes

that releases from Pilgrim NPS headed out to sea can be ignored, producing no

consequences. However, releases headed out to sea will remain concentrated because of

the reduced vertical turbulence rates over the ocean. If the wind direction then shifts

toward populated areas, the contaminants will remain relatively undiluted. (Zager et al)

(Angevine 2006) This can lead to hot spots of radioactivity in unexpected locations

(Angevine 2004) p.1 1. We cannot dismiss radioactivity blowing out to sea; and need to

use appropriate variable trajectory models to study how the reduced turbulence affects the
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concentrations of contaminants transported from the PNPS across open water to Boston

and to Cape Cod that would bring more SAMAs into play.

5. Sea Breeze Effect - increases dose to close in communities. As discussed in the

Egan Declaration, the primary effect of sea breezes to the communities close to the PNPS

is that they transport any releases inland and increase the potential dosages that residents

would be subjected to. Sea breezes circulations form when the overall synoptic scale

winds are light and, through solar radiation, land temperatures are significantly higher

than the off shore water temperatures. The onset of a sea breeze at the PNPS would

initially carry any releases near the shore line inland. The overall flow pattern will not be

steady and will change as the day progresses, but will always be toward land bodies. On

some days, for part of the time, the synoptic scale winds will oppose the onset of a sea

breeze, creating temporary areas of calm winds. Then either the sea breeze will freshen

or the synoptic scale wind will dominate. In the late afternoon, the intensity of the sea

breeze flow generally lessens. At night, the winds will either be dominated by the

synoptic scale winds or a land breeze will develop. (Simpson, 1994, Meteorology and

Atomic Energy, 19xx)

In the course of these wind shifts, the number of people exposed to contaminants will

necessarily increase. If a sea breeze were to not develop, the winds would revert to those

normally associated with the synoptic scale winds (e.g west to southwest in the summer),

blowing away from the populated areas near the PNPS. Thus the presence of a nearby

large body of water is a very important consideration in the modeling of dispersion near

the PNPS.

6. Sea breeze effect - can not be discounted when wind off shore, especially cooler

months. Turbulence: Entergy fails to discuss the lack of surface roughness and the stable

lapse rate of the air over the water and how these facts increases the probability that a

plume remain relatively concentrated, due to reduced turbulent mixing. When the winds

reverse direction or otherwise blow back to land they will impact populations at a greater

distance - such as Boston. This finding comes from new understanding of the flow of air

over and around the New England Coastline ( Zager M, Tjernstrom M, Angevine W.
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2004. New England Coastal Boundary layer modeling. In: AMS 16th Symposium on

Boundary layers and Turbulence, August 2004, Portland, Maine. Angevine WM, Zagar

M, Tjernstrom M, Senff CJ, White AB., "Coastal Boundary layer transport of urban

pollution in New England," in 16th Syrnposium of boundary layers and turbulence,

Portland, Maine, 1 3 ih Symposium on Turbulance and Diffusion, Portland, Maine, August

2004; Angevine WM, Tjernstrom M, Zagar M., "Modeling of Coastal Boundary Layer

and Pollutant Transport in New England," J. of Applied Meteorology & Climatology,

45:137-154, 2006.) They indicate that we can not dismiss radioactivity blowing out to sea

- we need to study reduction turbulence on transport from Pilgrim across water to Boston

- change would bring more SAMAs into play. CALPUFF (Scire et al) has the capability

to account for reduced turbulence over ocean water and could be used in sensitivity

studies to see how important a phenomena is for Pilgrim [Dr Jan Beyea at 11-12

references Zagar & Angevine above].

7. Re-suspension: The fact that the MACCS2 model is not used to model dispersion of

the plume within one hundred meters of the source is pertinent because of the predicted

re-suspension of contaminants to off-site locations by wind and water over time,

exacerbated by Pilgrim's coastal location - see response to Material Fact 24

8. Implications: Under current NRC regulations, the Emergency Planning Zone (EPZ)

concerned with plume dispersion inhalation risk pathways is defined by the ten mile

radius centered on the release point. The first 2 miles radius of that zone and a key hole

from 2-5 miles is an area where complete evacuation is mandated n a severe accident.

The key hole is defined on the basis of a single wind direction observation at the power

plant. The foregoing discussions about sea breeze flow means that a single measuring

point would not necessarily be indicative of the actual flow further inland. A state-of-the-

art system could be designed that would utilize real time multi station meteorological

data in conjunction with a real time meteorological flow model that could predict the

expected plume trajectory in real time. The straight-line Gaussian plume falsely assumes

PDR and economic costs will follow a straight line, dissipating in effect with distance

from the reactor. A variable trajectory plume model would accurately reflect

meteorological conditions at PNPS' coastal site and bring in more SAMAs.
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B. EVACUATION TIME ESTIMATES

1. Entergy claims that emergency planning makes no difference. Material Fact (7)

states that, "sensitivity analysis was run whereby the evacuation model was turned off

and all EPZ residents were assumed to carry on with their normal activities. This no

evacuation sensitivity analysis, resulted in a 6% increase in PDR, or a 2% increase of

total cost risk. O'Kula Decl. at ¶[[¶ 26, 29; WSMS Report 26."

The NRC has determined that in order for a power reactor to operate it must have

emergency planning. Its importance has been decided. Therefore the position put forward

by O'Kula on behalf of Entergy is untenable and the models, assumptions and inputs

underlying that conclusion must be faulty.

The erroneous conclusion put forward by Entergy's consultant probably resulted from the

following (1) Using a probabilistic model. It is widely recognized that probabilistic

modeling can underestimate the deaths, injuries, and economic impact likely from a

severe accident. By multiplying consequence values with low probability numbers, the

consequence figures appear far less startling. (2) Using unsuitable meteorological models,

minimizing potential releases in a severe accident; and relying on KLD Time Estimates

that also relied on false assumptions, cherry-picked low traffic periods and utilized other

overly optimistic scenarios.

2. Realistic modeling assumptions and meteorological data are the key to correctly
estimating response times.

The applicant relies on an inappropriate model for the Pilgrim site, the straight-line

Gaussian Plume Model. We know that here shifting wind patterns (including temporary

stagnations, re-circulations, and wind flow reversals) can happen on both sea breeze and

non-sea breeze days (e.g., weather fronts passing through the region). Such varying wind

conditions will affect both the magnitude and location of doses received. These should

instead be calculated by a computerized variable trajectory air quality dispersion/dose

assessment model. [Egan, Rothstein, Beyea declarations].
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Because Entergy assumes that radiation will move in a relatively narrow "plume" with a

size and shape determined by their straight line model, they have determined that not

everyone within 10 miles of Pilgrim would have to evacuate. Instead only those in the

direction of the narrow radiation plume in the shaded area in the graph below - those in

supposedly potentially affected sub-areas of the Emergency Planning Zone - would have

to take actions as directed. The following graph illustrates the model.

A r N

However that is not what will happen. Wind is variable; the resident population knows

that. Rapid communication - cell phones, computers etc - means that the word of a

general emergency will spread quickly. It is absurd to think that those in the supposed up-

wind direction will stay put while those downwind are directed to evacuate. Because

planning is not based on this reality plans and emergency resources to control traffic are

inadequate and more severe consequences will result.

3. Evacuation estimates are further reduced by another false assumption - that a

severe accident is only a minor off-site release, diluting rapidly as distance increases

from the site. We appreciate that Entergy is not required to estimate for "worst case" but

neither should Entergy be allowed to estimate simply for the "best case." Therefore by

minimizing a severe accident, Entergy falsely assumes in their evacuation time estimates

that only a per-cent of those within the relatively narrow wedge in the EPZ will evacuate;

time estimates become even quicker and more unrealistic because they further assume

that no one outside the EPZ will evacuate. Traffic now becomes relatively light and

manageable., Although this may look good on paper, it is not what will happen in reality.
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Evacuation Delay

4. Entergy disputes Pilgrim Watch's assertion in our Motion to Intervene that the

evacuation delay time will take longer than 2 hours; and subsequently ran a

sensitivity case of delay taking 6 hours and concluded that it makes no real

difference in consequence estimates. [Material Facts 37-39].

This is contrary to NRC Guidance. NRC recognized that evacuation delay times are

important. They require that the public be notified within an approximate 15 minutes; and

we assume that notification is defined as the public actually hears the notification. It is

important that there is rapid notification because accidents can develop quickly and

release large quantities of contaminants. For example, NUREG 0654, Supplement 3

describes BWR severe accident sequences [NUREG0654, Supp. 3 at 1-18].

* Transient (loss of offsite power) plus failure of core shut down systems (scam).

Could lead to core melt in several hours with significant potential for containment

failure. More severe consequences if pumps trip does not function.

* Small or large LOCAs with failure of ECCS to perform leading to core melt

degradation or melt in minutes to hours with significant potential of loss of

containment integrity.

The Duxbury Board of Selectmen declaration explains why Entergy's evacuation delay

estimates are not credible [Martecchini Decl atl-2.]

Evacuation Delay Time: I do not concur with the applicant's analysis of

evacuation delay times. 13 Entergy's risk assessments assumed an evacuation delay

13 The Environmental Report states "The elapsed time between siren alert and the beginning of the

evacuation is 40 minutes. A sensitivity case that assumes 2 hours for evacuees to begin evacuation was
considered in this study to evaluate consequence sensitivities due to uncertainties in delay time."
Application ER Appendix E. 1.5.2.7, p. E-1-64. The Motion for Summary Disposition states that a later
.sensitivity case considered an evacuation delay time of six hours [Entergy Motion for Summary
Disposition, , Statement of Material facts, numbered six].
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time between siren alert and the beginning of evacuation from 40 minutes to two

hours; and a later analysis of six hours with small effect on consequence.

Notification of the public depends on sirens or route notification as a back-up if

the sirens do not operate.

I have determined that sirens are not adequate for notification. They can not be

heard in all parts of town nor when residents are inside buildings above normal

ambient noise with windows closed; and sirens have failed to sound14. Therefore,

the Town of Duxbury voted at Annual Town Meeting, 2007, in support of a

computerized rapid telephone calling system. The town does not have funds

available to purchase a system; and we asked Entergy for funding. To date,

Entergy has not come forward with funding.

If sirens fail, the back-up system is route notification; and it is impractical. It calls

for local emergency workers to drive up and down streets where sirens fail to

warn residents over their PA system. Depending on the number of failed sirens,

route notification can take many hours. Duxbury, for example, has 127.54 miles

of roads.15 Additionally, the PA systems or bullhorns on those vehicles are

unlikely to be heard inside buildings with windows closed due to how property is

sited, landscaped, insulated in suburban/semi-rural environments, such as

Duxbury.

Timely notification of the public is central to effective radiological emergency

planning so that the public will get away from harms way as soon as possible and

reduce the consequences of an accident. NRC regulations appreciate that fact.' 6

14 For example, Pilgrim's sirens failed 12 times from January 2000 to January 2004. In January 2004,
nearly 80 percent of the newly installed emergency sirens used to warn about 100,000 residents in five
towns failed to operate.
1s Massachusetts Highway Road Census, 2001: Town of Duxbury Roads = 99.96 miles; Mass Highway
Roads = 18.39 miles; Private Roads = 9.19 miles.
16 10 CFR 50.47 (b) (5), requires that the radiological emergency response plan must establish "means to
provide early notification and clear instruction to the populace within the plume exposure pathway
Emergency Planning Zone" (i.e., 10-mile EPZ); and that Section IV.D.3 of Appendix E provides a design
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Lack of confidence in the effectiveness of sirens is widespread. For example, the Town

Appointed Plymouth Nuclear Matters Committee recommended to the Plymouth BOS,

January 2006, that the town obtain other means of notification because the sirens were

inadequate and ineffective [Rothstein, Recommendations to the Board of Selectmen at 9].

Duxbury citizens voted at Annual Town Meeting, 2007 in support of.a rapid dialing

system if funding becomes available [attachment].

It is more likely that notification will result from word-of-mouth, adding to delay. If, for

example, the accident occurs at 10:00 PM on a week-night when most families have

retired, it would be more than 8 hours before the community had awakened and word

spread.

Entergy defends the siren alert system [Sowden Declaration at 24, p. 11 ] by quoting a

NRC Staff response to a 2.206 Petition filed by Mary Lampert. The NRC response

defended Pilgrim's siren alert system stating that there are sirens in place; they meet the

NRC design criteria; and they can be activated. What is ignored is the key point that they

can not be heard inside buildings with Windows closed over normal inside ambient noise.

The sirens can make the sound but the issue is that the sirens cannot be heard inside. I am

reminded of the question, "If a tree branch falls in the woods and no one is there to hear

it, did it make a sound?" The issue in emergency planning, and intent of regulation, is

that the public hears the sound so that they know that there is an emergency and how to

respond. The issue here is to honestly estimate evacuation delay.

Evacuation Speed/Time Estimates

5. Evacuation speed/time estimates are made considerably shorter by Entergy by

assuming that an evacuation is completed once the population asked to evacuate

crosses the 10-mile EPZ boundary line - Pilgrim Watch disputes this assertion.

objective of having "The capability to essentially complete the initial notification of the public within the
plume exposure pathway EPZ within about 15 minutes."
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The evacuation speed/time estimates is the time it takes to accomplish the evacuation. It

is important to understand the purpose of an evacuation to appreciate what
"accomplishing" it means. Pilgrim Watch disputes the implied definition of a
"completed evacuation" as when those directed to evacuate within subsections of the EPZ

cross the 10-mile emergency planning zone (EPZ) boundary line.

We dispute that beyond 10-miles danger to the public disappears in a severe accident.

There is nothing magical about 10-miles; and in a severe accident the spread of harmful

contaminants will spread beyond 10-miles. For example: (1) The Sandia National

Laboratory CRAC-2 core melt consequence analysis for Pilgrim conservatively stated

that the 1st year peak fatal radius was 20 miles; the 1St year peak injury radius was 65

miles [Calculation of Reactor Accident Consequences, U.S. Nuclear Power Plants

(CRAC-2), Sandia National Laboratory ,1982]. (2) The sea breeze effect extends inland,

beyond 10-miles into Plympton [Spengler Decl]. (3) A plume blowing out to sea will

remain tightly compacted due to reduced turbulence and puffs will blow back on shore

making hot spots outside the official EPZ [Beyea Decl. at 11].

However, putting that to one side, it is clear that radiation on the public's person and

vehicles does not magically disappear - blow off- once they cross the 10-mile EPZ

boundary. It is because of this that NUREG-0654; J-12 states that,

"Each organization shall describe the means for registering and monitoring

evacuees at relocation centers in host areas. The personnel and equipment

available should be capable of monitoring within about a 12 hour period all

residents and transients in the plume exposure EPZ arriving at the relocation

centers."

Therefore it seems to us that an evacuation speed is the time it takes for the members of

the public directed to evacuate to be registered, monitored, and decontaminated, if

necessary, at the relocation center. Entergy fails to estimate that time.
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For example, Duxbury's and Marshfield's Reception Center is approximately 20 miles

beyond the 10-mile EPZ boundary line. The combined resident and transient population

for Marshfield and Duxbury's EPZ is approximately 30,000. Braintree High School has 4

portal monitors and limited parking. Entergy's time estimates discuss only the evacuation

speed to the 10-mile boundary not, as they should, to the time it will take to register and

monitor evacuees at relocation centers.

6. The population projected to evacuate is underestimated further by the

assumption that only a segment of the population within the EPZ will evacuate.

The KLD Associates Inc., Pilgrim Evacuation Time Estimates, Rev. 6, 2004 [at ES-2]

explains how they computed the evacuation time estimates, ETE.

"Each ETE quantifies the aggregate evacuation time estimated for the population within one

of the 22 Evacuation Regions to completely evacuate from that Region, under the

circumstances for one of the 12 Evacuation Scenarios. Except for Region 22, which is the

evacuation of the entire EPZ, only a relatively small portion of the people within the EPZ

should be advised to evacuate. That is, the Advisory to Evacuate applies only to those people

occupying the specified impacted region. It is assumed that 100% of the people within the

impacted region will evacuate in response to the Advisory. The people occupying the

remainder of the EPZ outside the impacted region may be advised to take shelter." [KLD Rev

6 at ES-3]

"The computation of ETE assumes that a portion of the population within the EPZ but outside

the sub-area will elect to "voluntarily" evacuate. These voluntary evacuees couldimpede

those others who are evacuating from within the impacted region. The impedance that could

be caused by voluntary evacuees is considered in the computation of the ETE for the

impacted region." [KLD Rev 6 at ES-3]

"The ETE statistics provide the elapsed times for 5 percent, 90 percent, 95 percent and 100%,

respectively, of the population within the impacted region, to evacuate fiom within the

impacted region." [KLD Rev 6 at ES-3] -italics added.
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The key words are within the impacted region. KLD explains in their study methodology

assumptions, pages 2-2.

(4). Regions are defined by the underlying "keyhole" or circular configurations as

specified in NUREG 0654.

(5). Voluntary evacuation is considered as indicated in [an] accompanying figure.

They assume 100% will evacuate within a 2-mile ring around the reactor and

within the annular area from 2-5 miles; 50% will evacuate outside the annular

area from 2-5 miles and 35% will "voluntarily" evacuate in the 5-10 mile ring.

In other words only a small portion of those within the 10-miles are assumed to evacuate

making the time estimates much shorter than in fact what will happen.

Again we see how the straight-line Gaussian plume is incorrectly applied to planning and

is central to underestimating how Entergy minimized evacuation times and later

economic consequences.

Duxbury'Annual Town Meeting, March 2007, made it clear that the town's citizens

opposed the policy and indicated that nobody would follow a partial evacuation call.

[http://www.town.duxbury.ma.us/PublicDocuments/DuxburyMAClerk/index].

"Article 40- Evacuation Policy- Moved and seconded that the Town vote to

oppose the nuclear Regulatory Commission's and Licensee's new emergency

planning policy as follows: To see if the Town will accept the following:
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The Town of Duxbury advocates that Pilgrim Nuclear Power Station's plume

transport model be changed from the Straight -line Gaussian model (Class A

models) to more complex models (Class B) to more accurately reflect the variable

and complex wind and weather conditions that are affected by sea breezes, terrain,

buildings and variable precipitation. Now Pilgrim is allowed to base inputs to

their Class A models from the meteorological tower on site. The on-site tower

only tells what the wind direction is on site but not what happens to the plume as

it travels offsite. Computerized combination weather-radiation monitors are

readily available. They must be required to be placed in appropriate offsite

locations, determined by a meteorological site-specific analysis, so that protective

actions called for in an emergency are appropriate and accurate studies of

potential health effects from exposure can be performed. The Clerk of Duxbury

shall forward the text of this Article to the Town of Duxbury's State and Federal

delegations, to all Select Boards within the Emergency Planning Zone of Pilgrim

NPS, the Nuclear Regulatory Commission and Entergy Corp., so that the intent of

the Citizens of Duxbury is widely known. Motion carried."

7. The ETEs are underestimated further by ignoring the "Shadow Evacuation"

KLD, Rev. 6, 2004, 1-9 states explicitly that shadow evacuation in not considered in

either the 1998 or 2004 Time Estimates.

The shadow evacuation has occurred in all types of emergencies- hurricanes, such as

hurricanes Floyd, Katrina, Rita; chemical spills such as the well-documented

Graniteville, South Carolina, Chlorine Spill, January 6, 2005; and at TMI. The public's

fear associated with exposure to radiological agents is likely to prompt an over-flight

response in the public compared to a "normally" understood threat, such as a flood; and

further feeding into this response is the public's distrust of the government and FEMA's

emergency planning capabilities. The shadow evacuation of those outside the EPZ will

clog the evacuation routes upstream so that those in the core will be trapped -slowing the

evacuation considerably beyond what is estimated [Dr. Donald Zeigler Decl; Selectmen

Martecchini Decl].
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Studies of human behavior following Three Mile Island (TMI) were described in a study

published in Evacuation Behavior In Response To Nuclear Power Plant Accidents,

Donald Ziegler and James Johnson, Jr., The Professional Geographer, May, 1984. At

TMI a limited evacuation advisory of pregnant women and pre-school children within 5

miles of the reactor was recommended by the Governor; that number would have resulted

in 3,400 evacuees. Instead up to 200,000 people actually evacuated, approximately 39%

within 15 miles of the reactor. The "shadow" evacuation is not expected to diminish until

approximately 25 miles out from the reactor. The study found that in addition to the high

rate of voluntary evacuation, those evacuees tended to travel greater distances than

observed in other kinds of disasters. The TMI study evidenced that the median distance

traveled by evacuees was 85 miles. Professor Zeigler issued a later report for Long Island

in December 2001. He reported on a telephone survey asking what the response would be

if an accident occurred at Shoreham Station. He concluded if emergency planners assume

that only those people who are told to evacuate will actually evacuate, they will expect

2,700 families to be on the road; instead, they will have 289,000 families from all over

Long Island [Zeigler Decl].

Extrapolating from these studies and looking at population projections in towns outside

the Pilgrim EPZ, but along the major evacuation routes, makes it obvious that the roads

upstream will be filled by panicked residents once word of the accident gets out. This

could result in those near the core being trapped and their departure very significantly

delayed. 17 Looking at the population projections for southeastern Massachusetts makes

the shadow evacuation especially relevant during the re-licensed period, 2012-2032. For

example, Duxbury and Marshfield's evacuation route is Route 3 North. Weymouth

borders Route 3 and is between Duxbury and our Reception Center, Braintree High

17 For example, the route for Duxbury and Marshfield to Braintree High School Reception Center requires

passing through the towns of Pembroke, Hanover, Norwell, Hingham, Weymouth and Braintree. The
populations in the towns that feed onto Route 3 can be expected to evacuate also - the shadow evacuation.
Route 3 was completed in 1963. It was designed to carry 76,000 cars daily but now handles about 140,000
on the stretch en route to Braintree High School. A widening project would add a third lane from
Weymouth to Duxbury, if ever begun and completed 2012-2032; however with population projections from
2010 forward - the area really will not be better off. (Patriot Ledger March 7, 2005).
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School. A traffic study by the Boston Metropolitan Planning Organization projects that

the "South Field" project in Weymouth will generate 34,400 car trips each day which will

travel offsite.

Metropolitan Area Planning Council Report, Metro Future, May 1, 2007 projected

growth and accompanying traffic in 2030 in Southeastern Massachusetts. As the pictures

demonstrate Southeastern Massachusetts is a high growth area and accompanying traffic

projected will lengthen evacuation times considerably. For example, Route 3 is a major

evacuation route for the EPZ. It is the line, running north-south, on the right adjacent to

the ocean, surrounded by projected dense growth and traffic by 2030.

https://www.communicationsm-r.com/proiects/Boston Regional/docs/MAPC% 20B

CCS%20Handout.pdf

Whatuid her S "kce eping Traffic Cayon tering AtheP
20002o~ 2030~
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10 25-5
1100-~5 10 75%,

The Declaration by Entergy's Thomas Sowden misleads the reader into thinking that,

"the SAMA analysis does take into account shadow evacuation" [Sowden Decl, 21, at 9].

What he refers to is "keeping traffic away from entering the EPZ;" what Pilgrim Watch

is talking about is the spontaneous evacuation of people outside the EPZ moving away

from the reactor - in the same direction as those close to the core - clogging the roads

and slowing evacuation.
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8. Peak traffic times were ignored in the time estimates, contrary to the Declaration of

Thomas Sowden, 15-20, pages 6-8. The time estimates are based upon KLD Associates

time estimates. Although they modeled different seasons, times of day, days of the week

and weather, peak traffic periods were ignored.

Summer week-end traffic is heaviest in the morning. People leave early in order to get to

beaches or resort areas. Instead Entergy modeled summer week-end traffic mid-day and

evening - when traffic is lighter. Summer mid-week people work so therefore traffic is

heaviest during commuter hours. Instead, of modeling that peak traffic time, Entergy

modeled traffic at mid-day. Off-season the commuter morning and evening rush hour

traffic is heaviest; and again, instead, they avoided that peak traffic period and modeled

mid-week, mid-day when traffic is lightest. Inclement weather is modeled but not during

peak traffic. Snow is accounted for midweek midday; whereas snow presents the greatest

delay during commuter rush hours. Rain is accounted for mid-day and evenings on

summer week-ends but these are not peak periods because few go to the beaches at that

time. And again rain is modeled mid week, mid-day avoiding rush hour. The scenarios

are diagramed KLD Associates, Rev 6, Pilgrim Evacuation Time Estimates, Table 6-2.,

ES-8.

Table 6-2 Evacuation Scenario Definitions

Season Day of week Time of Day Weather

Summer Weekend Midday Good

Summer Weekend Evening Good

Summer Weekend Midday Rain

Summer Weekend Evening Rain

Summer Midweek Midday Good

Summer Midweek Midday Rain

Off-Season Midweek Midday Good

Off-Season Midweek Midday Rain

Off-Season Midweek Midday Snow

Off-Season Midweek, Weekend Evening, all day Good

Off-Season Midweek, Weekend Evening, all day Rain

Off-Season Midweek, Weekend Evening, all day Snow

69



Holidays/Special Events: The worst traffic congestion can be during holidays. KLD Rev

6, 2004, Pilgrim Evacuation Time Estimates, 1-10, states specifically that "Special

Events - none considered, Previous ETE (1998) and Current ETE (2004).

9. Vehicles running out of gasoline - not considered: A lesson learned from the

evacuation after Katrina and Rita was that cars running out of gas prevented a timely

evacuation not only for the occupants of the vehicle but also for traffic piled up behind

cars out of gas. Towns, such as Duxbury, do not have 24/7 service stations. Therefore we

can expect that additional delays due to vehicles running out of gas will occur along our

major evacuation routes. This does not appear to have been modeled.

10. Entergy incorrectly disputes Pilgrim Watch's assertion that the model does not

consider those who cannot evacuate and must shelter [Entergy's Thomas Sowden

Declaration 13 at 5].

Protective actions involve both evacuation and sheltering [http://www.nrc.gov/about-

nrc/emerg-preparedness.html]. Under some circumstances evacuation will not be

possible for all or a portion of the affected population. For example: residents of Cape

Cod are vulnerable but will not be able to evacuate because their only way out is via two

bridges. One bridge will be closed in a nuclear emergency because it leads into Pilgrim

and the other bridge will be partially closed to outgoing traffic and it leads into a major

evacuation route for residents in the core. The summer population approximates 600,000

and the year-round population is about 210,000. [Rep. Matthew Patrick Decl]. A shelter

plan for a radiological emergency at Pilgrim is not in effect. House Bill H 3345 was

heard May 27, 2007 before the Joint Committee on Telecommunications, Utilities and

Energy. It asked for funds to analyze Cape Cod's shelters for their dose reduction

capability in a nuclear incident at Pilgrim NPS. Entergy testified in opposition to the bill.
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Contrary to Entergy's Thomas Sowden's Declaration [13 at 5], it is recognized that some

residents will not be able to evacuate - for example, residents of nursing homes and

hospitals. The Implementing Procedures for a Radiological Emergency at Pilgrim reflect

this. For example, Town of Duxbury Bay Path/Duxbury Nursing Home Implementing

Procedure Duxbury, number 40, Rev. 9, 07/06, page 6 of 30 states that at the Alert "With

Director of Nursing determine staff to remain with residents whose transfer would be life

threatening."

Transportation Dependent: The elderly often require transportation assistance because

they are infirm or cannot drive themselves; some families have only one car per

household that may not be available in an emergency; and latch-key children are a

growing population with more single care-takers and two working parents. School

children, when schools are in session, a re a very large transportation dependent

population. Camps in summer time must be considered, too. The plan states that

busses/vans/ambulances coming from communities well outside the EPZ will drive to the

EPZ towns andpick up at assigned locations - camps, schools, nursing homes etc -and

also drive in circles around each town along an emergency pick-up route and then take

residents to the Host School, Reception Center or nursing home. However, the applicant

does not provide the signed Letters of Agreement with the Transportation Providers and

the Transportation Matrixes indicating the transportation dependent numbers in each

town and the transportation providers to assure the numbers match - in other words, no

supporting evidence is provided that the transportation dependent will be transported to

safety within a specified time period - let alone 2 hours or six.
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C. ECONOMIC CONSEQUENCES

1. Entergy provided three economic analyses

(a) The Applicant used the MACCS2 model in their License Application, 2006. The

Regional Economic Data put into the model included: the valuation of farm and non-farm

property, costs assigned to temporarily relocate people, cleaning up property,

decontaminating property or land, value of various types of property that is condemned

[E.1.5.2.4 Regional Economic Data, page E. 1-62-63].

(b) Enercon's Site Specific MACCS2 Input Data for Pilgrim Nuclear Power Station -

VNFRM Estimates Including 'Economic Loss, Prepared for Entergy Nuclear Operations,

Inc, March 9, 2007. Enercon added to the MACCS2 non-farm values with data for

county and metropolitan gross domestic product - indicators of business, tourism and

wage losses.

(c) Washington Safety Management Solutions (WSMS), Radiological Dispersion and

Consequence Analysis Supporting Pilgrim Nuclear Power Station Severe Accident

Mitigation Alternative Analysis, Submitted to Entergy, May 2007: The WSMS analysis

ran some additional MACCS2 code runs using the Applicant's MACCS2 Regional

Economic Data and Enercon's economic analyses.

All three underestimate economic consequences by: A) the selective use of inputs that

underestimate consequences; B) omitting significant economic consequences from the

analysis; C) and underestimating both the geographic area of impact and the degree of

impact. Regarding (C), the analysts used the straight-line Gaussian plume model and not,

as they should have, a variable trajectory model. Therefore impact is limited to a wedge-

shaped geographic section. The degree of impact is reduced further by minimizing the

consequences of a so-called "severe accident." Granted a "worst case" is not required to

be modeled but neither is a "best case."

Definitions missing: In some cases, they failed to identify the source of their inputs.
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2. MACCS2 MODEL

A. The MACCS2 model was used in the license application; and it was the base figure in

the supplemental analyses by Enercon and WSMS. Therefore weaknesses in the

MACCS2 model impact all three economic analyses.

B. The basic problem is that the model is not the proper diagnostic tool to assess

economic consequences, contrary to the applicant's description of it as "state of the art"

[Material Fact 49]. David Chanin who coded the cost model of the MACCS and

MACCS2 stated this very bluntly [Chanin Decl],

"If you want to discuss economic costs ... the "cost model" of MACCS2 is not worth

anyone's time. My sincere advice is to not waste anyone's time (and money) in trying to

make any sense of it."

"I have spent many many hours pondering how MACCS2 could be used to calculate

economic costs and concluded it was impossible.""'

C. MACCS2 Models: MACCS2 accounts for four types of economic costs 1)

food/lodging for the displaced persons (short-term); 2) decontamination costs for

property; 3) losses due to temporarily interdicted property; and 4) losses from permanent

interdicted property - in other words mitigative costs. (Application ER at E.- 162)

Value Non-Farm Wealth (VALWNF)

D. Value Non-Farm Wealth (VALWNF) - approximately 30% too low for

Plymouth County and 40% too low for the Pilgrim Emergency Planning Zone

Communities.

The applicant states that they used the 2002 county-level non-farm property value as a

basis for projecting to 2032 the value of non-farm wealth $189,041 [WSMS at 32]. No

explanation is given to justify or explain exactly where the number came from.

18 [httip://maccs2sulport.chaninconsulting.com/?p=27
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Enercon explains that the VNFM regional values for 2002 were $84. 299.25 per person,

excluding losses based on tourism and business; the Motion at 26, adds that the value

includes fixed reproducible tangible wealth - a measure of durable goods (things that

people own). These goods may be cars, washing machines etc. The average number of

people per household in Plymouth County is 2.74 [US Census, 2000]. The total figure per

average household would work out to $230,000.

The applicant fails to explain how they came up with a value for durable goods - what

people own. The Motion at 26, states that "they included cars, washing machines, etc."

Did they value the items at their replacement value, their value the day before accident,

or at a depreciated rate? If the public went to replace furnishings, they would be far more

expensive today for essentially the same goods -how did Entergy deal with the spread?

Insurance companies value internals at about 25% to 30% of property value; did Entergy

follow a similar formula; if so what per-cent did they use; and what was the rationale?

The median sales value in 2002 for Plymouth County ranged from $190,750 (Halifax) to

$432,162 (Cohasset) to a mean average value of $257,927 - the property alone, not

including durable goods such as cars, appliances and furnishings. The figures are

provided by The Warren Group publishers of Banker and Tradesmen -real estate

information for New England [Banker and Tradesmen, Attachment].

In order to account for durable goods we added slightly less than 20% ($42,000) to the

median sales value of the property - producing a combined figure of $300,000 or a per

person figure of $109,000.

Entergy's base per person $84, 299, if it is supposed to represent property values, is about

30% low.
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Plymouth County Median Sales Price, 2002-Banker and Tradesmen
[Asterisk indicates towns within PNPS Emergency Planning Zone]

Plymouth County Town 2002, Median Sales Price

1-Family + Condo Sales
Abington $ 222,975
Bridgewater $ 225,000
Brockton $ 184,900
* Carver $ 230,000
Cohasset $ 432,162
* Duxbury $408,000
East Bridgewater $ 228,300
Halifax $ 190,750
Hanson $ 206,400
Hingham $ 399,000
Hull $ 235,000
* Kngston $ 240,000
Lakeville $215,000
Marion $ 213,000
* Marshfield $275,000
Mattapoisett $ 248,950
Middlesboro $189,000
Norwell $ 395,000
Pembroke $ 246,700
* Plymouth $245,450
Plympton $ 250,000
Rochester $ 194,750
Rockland $237,000
Scituate $ 348,000
Wareham $ 163,700
West Bridgewater $ 226,000
Whitman $214,900

[Banker and Tradesmen. sales figures, hqtp://www.thewar'enmroup.com/Templnates/HomePaie.aspx]

Further, county-level data dilutes the impact on property value in the areas most likely to

be severely impacted, property in the official Emergency Planning Zone communities

(EPZ) - the 5 towns deemed most at risk by the NRC. Four out of five of those

communities have coastal neighborhoods; and coastal property is premium. The EPZ

towns are starred in the table above. The EPZ median sales property average in 2002 was

$284,690, excluding durable goods; adding $42,000 for durable goods provides a

combined figure of $326,000 - or $119 per person.
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Entergy's base figure $84, 299 per person'is about 40% too low for the communities

closest and most at risk.

E. Entergy does not specify exactly how they derived the VALWNF - $189,041. We

discussed durable goods - what people own - above. Regarding the property - building

and land - itself, did they rely on local property assessments/local property tax

information? If so, we know that there is a spread between the assessed value and the

market value.

If they based their data on tax information, we know that many properties are fully or

partially exempt from- property taxation. Non-taxed/Assessed property includes buildings

owned by the state, town/city, used for educational/church/charitable purposes such as

hospitals, and conservation land. Significance is evident from the following: On Boston's

Assessor's website 2007, for example, they state that, "Approximately 53% of the land

area in the City of Boston is tax exempt. A significant portion of the City is devoted to

colleges, hospitals, cultural institutions and other charitable uses, and their property is

generally exempt from taxation." The information for the table below was provided by

email by Town/City Assessors Offices, May 3, 2007.

Table: Tax Exempt Property, May 2007

Community % land area tax exempt

Boston 53%

Plymouth 40%

Duxbury 33%

Sandwich 65.1%

Brockton 24%

And for further complication, additional partial exemptions include: surviving spouse,

minor children or senior; financial hardship if over 65, infirmity, poverty; Veterans or

surviving spouse with war related disability; legally blind; deferment for local property

tax for seniors until house sold or senior dies; reduces local property tax liability of senior

(65 or older); reduces local property tax surviving spouse fire fighter or police officer
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killed in line duty; reduces local property tax liability in exchange volunteer service to

municipality (60 years or older);reduces state income taxes owned for senior (65) whose

property exceed 10% of income.

F. Entergy does not explain what rationale they used to project the Value Non-

Farm Wealth from the 2002 base to 2032

Pilgrim Watch believes that it would be reasonable to look back at records for the

assessed values 20-30 years to determine the rate of increase of that property to the

present; and then use the same ratio to predict value to 2032.

Going to Banker and Tradesman's published figures of town statistics of median sales

prices, "all sales" inclusive of 1-family and condos, we can see the rate of increase from

1988 to 2006 and then project that ratio forward 20 years, to 2026.

[http://rers.thewarrengroup.com/townstats/search.asp].

Duxbury's non farm property increased from 1988-2006:1 -Family property increased

147%; Condo property increased 78%; All Sales combined increased 134%; therefore

using this ratio in 2026 we would expect the value of "all sales" to be $1.2 million.

In order to account for durable goods, we add 20% and arrive at $1,440,000. Although

the population is expected to age by 2032, assuming the current 2.72 per household

would result in $529,412.8/ per person not $189, 041/ per person.
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Town Name: DUXBURY, MA
Type of Statistic: Median Sales Price
Time Period Selected: Calendar Year

2007 Jan - Apr 586,500 300,000 550,000

L~7 2069- ~ d~ 000~~ 2392500~ 1
2005 Jan - Dec 610,000 400,000 575,000

2003 Jan - Dec 552,500 316,481 521,500

2001 Jan - Dec 425,000 275,000 '395,000

1999 Jan - Dec 325,000 248,950 300,000

1997 Jan - Dec 258,000 188,500 240,000
2~' 4 3,4ý!§

1995 Jan -Dec 218,900 186,800 203,550

1~~~ 23000 44 9ý9199J95G
1993 Jan - Dec 204,500 150,000 195,000

1992J 7 Jn-Deci ~1:91,000~ 127,250,,- i~ 170'0
1991 Jan - Dec 176,000 142,000 163,000

J~~n,-Dec ~ ~ 1 l99 POOO9'. 1i60,950~~ 'Q,0
1989 Jan - Dec 231,200 200,000 225,000

Y•."Jn>ic~ 235.500k -'16920. y<FA2500

The same analysis can be applied to all towns; Plymouth, 1988-2006 for example over a

20 year period showed a rate of increase of 150%, meaning that in 2026 a 1-family would

increase in value to $800,000; and all sales would increase in value to over $900,000 -

building and land alone.

Farm Property Wealth (VALWF) -,underestimated

G. Entergy does not specify exactly how they derived the VALWF The applicant

states that "county level economic data were obtained from the U.S. Department of

Agriculture. The census of agriculture is obtained every 5 years and data from 1997 and

1992 were used to project the farm-related economic data for 2002, at $9,234 an acre

[E. 1.5.2.4]. But that really does not tell us anything at all about what agricultural

economic data that they are talking about. Important questions are unanswered.
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1) Did they use local property assessments to value farm property? If so farm land

assessments are intentionally low to encourage farming and open space. And the value of

farmland is quite different if it is valued for farnming purposes versus marketed for

development - commercial development, densely packed housing or acre lots.

Developable property is scarce in Eastern Massachusetts; therefore valuable.

Southeastern Massachusetts is the fastest growing area in the state; and the Metropolitan

Boston area is in critical need of more reasonably priced housing to grow the state

economically.19 Compare for example the price valuation per acre for farm or woodland

to the price per acre in the rural area of the Town of Duxbury which is "neighborhood 5."

Duxbury Neighborhood (5), FY2007, residential land value per acre is $ 259;700 per acre

[Town of Duxbury, Board of Assessors FY 2007]. In contrast: if the land remained

uncultivated or non-productive woodland it would be valued at $29.00 an acre;

productive woodland, such as a tree farm value $80.00/acre; orchards valued at.$760.00

an acre; vegetables valued at $795 an acre; cranberries valued at $2008 per acre -

yielding a mean value per acre for farmland of $641.00 [Chapter 61 A Recommended

Land Value-Fiscal Year 2007 - Massachusetts Department of Revenue Division of Local

Services, Per Acre Range of Value]. The comparison is $259,700 per acre for residential

versus $641.00 for farmland. Entergy's value of $9,234 per acre is significantly below.

2) The Applicant's MACCS2 valuation provides the value of the property in 2002; they

do not say in the application what the projected figure is for 2032, unless we missed

something and $9,234 an acre is it. In order to accurately project land values, again

Pilgrim Watch feels that it is necessary to look back at the rate of increase in farm land

over the past 20-30 years and project forward using that same ratio. There is no reason to

believe that the past 20-30 years are atypical in real estate ups and downs. In other words,

how much did farmland in the various counties sell for in 1972 versus in 2002; then use

19

https ://www.communicationsmqr.com/projects/Boston Recqional/docs/Metrofuture%20Recommen
ded%20Plan%2OSummary.pdf
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that rate of increase to project forward 30 years to .2032. There is no indication that this

was done; or if done what ratio was used and what was the justification?

3) Is aquaculture counted under farm property or is it counted later as a business? For

example, The Town of Duxbury has 19,082 acres of aquaculture/shell fishing - a multi

million dollar business [Donald Beers, Duxbury Harbormaster, 2007]. Island Creek

Oysters, Duxbury, had $1 ½ million dollars of sales 2006; and the business is growing.

H. Interdiction Costs

O'Kula states that, "In terms of loss of use of property, as part of interdiction costs the

MACCS2 code provides for (1) a depreciation rate on property improvements to account

for loss of value of buildings and other structures, and (2) an expected rate of return from

land, building, equipment etc. The Pilgrim SAMA used an annual depreciation rate of

20% and an annual rate of return of 12%" [WSMS at 31].

Depreciation Rate of 20%: Pilgrim Watch disputes that real property depreciates; looking

at property sales in Plymouth, for example, from 1988-2006 over a 20 year period shows

a rate of increase of 150% - not a decrease. As far as equipment etc: on average

equipment is expected to last longer than 5 years - a straight-line depreciation would

result in $0 value in 5 years. We contend that the focus should be is on the public's

interest; therefore a fair depreciation rate should be the cost of replacement.

Rate of Return 12%: Is 12% compounded over the re-licensed period, as we feel that it

should be. We dispute this figure because no details are provided regarding how this

number was reached. Property, for example, in Duxbury has increased about 10% a year.

Therefore it seems reasonable that there would be an appreciation at 10% a year out to 30

years, or whatever time frame the clean-up period spans. Also looking at Annual

Financial Reports, GE, for example, had a rate of return of 28%, 2006; Analog, located in

Norwood MA, had a rate of return of 98%, 2006.
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Discount rate of 7%: We dispute this figure because no details are provided regarding

how this number was reached so there is no way to evaluate it. For example, does it take

into account inflation and whether the business grows?

I. MACCS2 Health Costs Considered but Undervalued; Others Ignored

Health Costs belong in the SAMA Analysis: The ASLB made clear to Pilgrim Watch that

they considered health consequences, per se, could not be brought forward in re-licensing

adjudications. However, it is equally clear that they belong as part of the discussion of

economic consequences.

Costs of illness include: medical costs, loss of productivity and costs associated with

disability, psychological effects, loss of well-being or changes in quality of life such as

grief, pain, and changed social functioning. These costs can not be ignored in the SAMA

analysis and are expected to increase considerably during the re-licensing period.

Health costs can be looked at in at least two ways - what a life is worth multiplied by

anticipated deaths and the cost of treatment.

What is a life worth? EPA places the value of a life lost at $6.1 million. [U.S.E.P.A.,

1997, The Benefits and Costs of the Clean Air Act, 1970 to 1990, Report to US Congress

(October), pages 44-45]. The current ER assigns a value of $2000 per person rem in

deciding if a proposed SAMA analyses is cost effective. Using the conventional risk

coefficients, between 2000 and 2,500 person rem would result in a 100% chance of death.

Therefore this corresponds to between $4 and 5 million per death. NRC values life'below

EPA, no rationale is provided for this discrepancy.

How many lives lost? In 1982, Sandia National Laboratory estimated the number of

cancer deaths from a core melt at Pilgrim at 23,000 cancer deaths. [Calculation of

Reactor Accident Consequence, Sandia National Laboratory, 1982].These estimates are

absurdly conservative because, for example, the federal study, used census data from

1970; SAMA projects forward to 2012-2032. That aside, 23,000 cancer deaths times $6

million, $138,000,000,000 - a huge number that, if nothing else, provides a yardstick to

measure the impact if only cancer mortality is considered. And, we know cancer is only
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one of the many health effects from exposure to radiation in a severe radiological event

[National Academy of Sciences, BEIR VII Report, 2005].

Another way to appreciate the impact of health costs is to look at the average Medicare

payments per individual in the first year following diagnosis estimated by the National

Institute of Health in 2004 dollars - leukemia, $18,000, lung $24,700, breast and

prostate $11,000,each. [National Institute of Health, Cancer Trends Progress Report -

2005 Update, Table L2: Estimates of National Expenditures for Medical Treatment for

the 15 Most Common Cancers. 20 ]. NIH noted that other out-of-pocket costs may add as

much as 10 percent to the estimates shown above.

The Cancer Institute points out that "Direct medical expenditures are only one

component of the total economic burden of cancer. The indirect costs include losses in

time and economic productivity resulting from cancer-related illness and death." And,

"total spending for medical treatment rose between 1963 and 2004, so did spending for

cancer treatment." Therefore we can predict that expenditures from now until 2032 will

increase at the same rate.

Table LI: National Cancer Treatment Expenditures in Billions of Dollars (1963-2004)

Year Cancer treatment spending (billions)
1963 $1.3
1972 $3.9
1980 $1.3.1
'1985 $18.1
1990 $27.5
1995 $41.2
2004 $72.1

[http://progressreport.can.cer.gov/doc detail .asp?pid=1 &did=2005&chid=25&coid=226&
mid]

Cancer Mortality Underestimated: Dr. Jan Beyea explains in his declaration prepared for

the Massachusetts Attorney General [Beyea report at 12-15, attached] that there have

been increases in the value of the cancer risk assigned to low doses of radiation that.

20

http ://progressreport.cancer.gov/doc-detailf.asp?pid = 1&did = 2005&chid = 25&coid= 2
26&m id
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should be taken into account in the EIS. These increases have been steady since 1972,

which makes the original EIS out of date. In addition, there have been a marked increase

in the value of cancer mortality risk per unit of radiation at low doses (2-to3 rem average)

as a result of recent studies published on radiation workers (Cardis et al. 2005) and Techa

River cohort (Krestinina et al. 2005). Both studies give similar values for low dose,

protracted exposure, namely I cancer death per Sievert (100 rem). The studies are

summarized in Beyea's report at 12.

Impact of new cancer studies: Dr. Beyea concludes [Beyea Report at 14],

"As a result of these two radiation studies, all probabilistic safety analyses

prepared prior to them need to be revisited. These new studies would change the

threshold for adoption of severe accident mitigation alternatives (SAMA). For

instance, the current Environmental Report for Pilgrim assigns a value of $2,000

per person rem in deciding whether a proposed SAMA is cost effective.

According to the results of the study by Cardis et al., $2,000 per rem implies a

valuation of $2000, 000 per cancer death before discounting, which is way to

low.21 The same low valuation of life would arise from the use of the risk

numbers derived from the Techa River cohort (Krestiniana et al., 2005). As a

result, the SAMA analyses prepared for Pilgrim... needs to be redone, even

without inclusion of spent-fuel pool fires as a risk to be addressed. Presumably, a

number of additional SAMAs that were previously rejected by the applicant's

methodology will now become cost effective."

Also ignored in the cancer mortality analyses, and consequent costs, are recent findings

by the National Academy of Sciences BEIR VII Report [http://books.nap.edu]. BEIR VII

reported the differential effect of radiation exposure on women and young children. For

example: In 1990, the NAS estimated that the risks of dying from cancer due to exposure

21 $50,000 net present value for a cancer death occurring 20 years from now, based on the 7% per year

discount rate assumed in the Pilgrim ER, which leads to a factor of 4 reduction in present value for a
cancer induced 20 years from now.
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to radiation were about five percent higher for women than for men. In BEIR VII, the

cancer mortality risks for females are 37.5 percent higher. The risks for all solid tumors,

like lung, breast, and kidney, liver, and other solid tumors added together are almost 50

percent greater for women than men. The differential risk for children is even

greater. The same radiation in the first year of life for children produces three to four

times the cancer risk as exposure between the ages of 20 and 50. Female infants have

almost double the risk as male infants. However, NRC radiation protection standards are

based on average lifetime exposure.

Currently NRC estimates are based on a hypothetical "Reference Man" - an adult

"Caucasian" male who is 20 to 30 years old, weighs 154 pounds, is five feet seven inches

tall, and is "Western European or North American in habitat and custom." Reference

Man is used to set NRC rules and regulations, such as those used in the MACCS2. The

problem is, as BEIR VII demonstrated, that different groups are affected differently than

adult men when exposed to radiation and those exposed in a severe accident at Pilgrim

will be composed of small children, women, elderly, frail, sick; and in that most at risk

subset, those already damaged by previous exposures from Pilgrim and are thereby more

sensitive. The SAMA analyses underestimate risk by not taking this into account.

Cancer mortality underestimated - other health costs ignored

The MACCS2 Model, and Entergy's supplement analyses, only considers cancer

mortality in their risk assessments. Cancer incidence is not considered; however, BEIR

VII incidence coefficients are about 40% greater than current EPA Guidance, that is,

incidence is now about 33% greater than mortality. Other health effects result for

exposure - heart disease, autoimmune disease, birth defects, and reproductive disorders.

They are not accounted for; yet will occur and be a real cost.

Underestimating health costs and ignoring other health impacts we assume is one of the

reasons that O'Kula concluded that emergency planning was not important.
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Material Fact (7) states that, "sensitivity analysis was run whereby the evacuation

model was turned off and all EPZ residents were assumed to carry on with their

normal activities. This no evacuation sensitivity analysis, resulted in a 6%

increase in PDR, or a 2% increase of total cost risk. O'Kula Decl. at ¶¶ 26, 29;

WSMS Report 26."

And Entergy explains in the Motion at 19 that,

"This result is consistent with the discussion above that most of the population

dose - on the order of 83% - is due to interdiction and the long-term phase after

the accident and that consequently changes in the assumptions and input

parameters for the early emergency phase effects for the close-in population

(within 20 miles of the PNPS) will have a small impact on the overall PDR and

OECR. As such Pilgrim Watch's claims challenging the adequacy of the

evacuation delay and evacuation speed inputs used in the PNPS SAMA analysis

are, even if true, immaterial. Therefore the summary disposition is clearly

warranted."

In addition to health costs, MACCS2 does not model:

MACCS2 does not include, for example, the business value of property, lost tourism, and

incurred costs such as costs from required job retraining, unemployment payments, and

inevitable litigation.

3. ENERCON- Entergy's supplemental analysis

Applicant hired Enercon to supplement the MACCS2 values for non-farm values with

data for county and metropolitan gross domestic product - indicators of business, tourism

and wage losses; and Washington Safety Management Solutions (WSMS) economic

analysis essentially summarized Enercon's economic analyses. Therefore it is important

to understand what they said and did not say.
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A. ENERCON Models: Enercon took Entergy's MACCS2 figures and added on top of

the non-farm property value the county and metropolitan economic output [gross

domestic product, indicators of tourism, business loss, lost wages, and an undefined
"etc"] to account more completely for the impact on regional economic activity [Enercon

at 2]. The value based on the original MACCS2 without losses of the GNP (without

losses due to business and tourism) was calculated by Enercon to be $84,299.25/person.

The new incremental value VALWNF was calculated to be $50,888.52/person. The new

VALWNF, adding both together, was calculated to be $135,187.77/person.

B. Enercon Omits

1. The GCP/person figure appears to be based on value of goods and services a business

produces in a single year, not on the loss in value of a business, i.e., its value the day

before the accident compared with the day after. There is no justification for basing the

value of a business on a single year. The real value of business, its projected potential

(multiplier), is perhaps 10 times the value of its annual goods and services, and includes

the loss of its intangibles, e.g., good will - its reputation, etc.

2. They state that they supplemented the MACCS2 model data in the application by

supplementing the types of data considered for the Value Non-Farm Property inputs

(VNFM). Missing from the analysis is the business end of a farm - Goods, services,

"intangibles" - e.g. good will" that they produce?

3. Further some very substantial items missing altogether from the analyses are incurred

costs; for example: all health costs, discussed above; retraining displaced workers;

,unemployment payments; litigation [federal, state, local].

4. Underestimating farm and non-farm property and leaving out incurred costs are

serious omissions; but pale in significance to the comparatively small % of total

population Entergy assumes is affected in their calculations - by improperly using the

straight line Gaussian Plume Model, instead of a variable trajectory model, and assuming

a far-less-than-severe accident.
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Therefore, the most important problem is as follows: Once you have the figures that

Enercon produced by adding the GCP to the MACCS2 base figure, the real question is

what % of the total 50 mile population does Entergy assume will be affected and

considers in their cost/benefit analysis?

Economic Consequences using a spatial distribution: The total population was estimated

by Entergy for the year 2032 for each spatial element by combining total population

projections with transient population data obtained from Massachusetts and Rhode

Island.

E. 1.5.2.1 Projected Total Population by Spatial Element, 2032 (PNPS Applicant's

Environmental Report Operating License Renewal Stage, Attachment E, E.1-61)
Table E. 1-13

Estimated Population Distribution within a 50-mile Radius

Sector 0-10 10-20 20.30 30.40 40.50 50-Mile

Miles Miles Miles Miles Miles Total

14 a 0 0 0 80474 G0474

I 2E 3 0 0 0 0 3

NE 3 0 0 a 0 3

"EItE 3 0 33121 0 0 22124

E 5 0 33121 23185 0 56311

ESE 23 0 406r.2 ,2740 0 142445

SE 9083 9936 115925 23105 0 149099

SSE 13229 E9555 82805 0 0 15E647

S 23605 E92464 132455 84320 43397 283224

SSW 23695 49762 23686 23255 21699 142037

SW 23605 71080 277374 240491 114546 838194

WSW 23595 71083 277374 340491 183037 0-040 ea35

W 22011 7108a 277374 388324 286370 1045574

WN'|W 15494 71008 5 110401 303450 2390150 099632

MINW 112E9 71000 195075 1529212 405511 2•212205

1111W 5599 23544 43322 31295 321894 437502

Total 16,286 519021 i1659SS1 317941 1847125 7409767

The table below illustrates potential costs if a variable trajectory plume dispersion model

is used so that variable wind conditions are modeled and releases are not minimized to

simply a "minor release." For illustration purposes, if all or most of the 10-20 is

impacted; some of the 20-30; and a portion of the 30-50 then you have a very different

situation then simply assuming impact in the two miles around and a pie-shaped wedge

from 2 to 5 miles.
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Table: Population Per Mile Multiplied By Sensitivity Case I&2 Costs

Sector Total Population Pop x $135,187.77/per person Pop x $189,041/person

Miles I" sensitivity 2 nd sensitivity

0-10 165,236 $22,337,886,364 $31,236,378,676

10-20 619,601 $83,762,477,480 $117,129,992,641

20-30 1,659,661 $224,365,869,546 $313,743,975,101

30-40 3,197,941 $432,322,512,382 $604,541,964,581

40-50 1,847,128 $249,709,115,225 $ 349,182,924,248

50 total 7,489,767 $1,012,524,898,550 $ 1,415,873,043,447

In contrast, the table below illustrates potential costs if a straight-line plume distribution

is used. For illustration when looking at the table assume only a minimal, not moderately

severe accident, so that only a portion of any 0-10 sector is assumed impacted. It is not

hard to understand how using an inappropriate plume model and minimizing a severe

accident to a "hiccup" can reduce projected costs.

Table: Population Per Geographic Sector Multiplied By Sensitivity Case I&2 Costs

Sector Total Population Pop x $135,187.77/per person Pop x $189,041/person

0-10 miles 1 St sensitivity 2 nd sensitivity

N 0 0 0

NNE 3 $405,563.31 $567,123.00

NE 3 $405,563.31 $567,123.00

ENE 3 $405,563 $567,123

E 5 $675,939 $945,2050

ESE 23 $3,109,319 $4,347,943

SE 950 $128,428,381 $179,588,950

SSE 13,289 $17,883,854,906 $2,512,165,849

S 23,695 $3,203,274,210 $4,479,326,495

SSW 23,695 $3,203,274,210 $4,479,326,495

SW 23,695 $3,203,274,210 $4,479,326,495

WSW 23,695 $3,203,274,210 $4,479,326,495

W 22,818 $3,084,714,536 $4,313,537,538

WNW 19,494 $2,635,350,388 $3,685,165,254

NW 11,269 $1,523,430,980 $2,130,303,029

NNW 5,599 $756,916,324 $1,058,440,559
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In the above table, imagine if Entergy assumes a severe accident is really one with small

off-site release. For example if their straight line plume model predicts winds blowing to

the NNE, perhaps one person will be affected costing at most $189,041 in damages; or if

the winds are blowing SW and only V2 the population within 0-5 miles is assumed

affected (for illustration assume 6,000 people, population estimates not provided) then

$1,134,246,000 are the projected damages.

Summary: In contrast if a variable trajectory plume distribution model is used, winds

shifting carrying the plume over many geographic areas; and a "severe accident" is

assumed to be more than a small offsite release, then more SAMAs are likely to come

into play - as the table below illustrates.

Summary Comparison- Population Multiplied by Sensitivity Case

Population within area 1st sensitivity 2"d sensitivity-
$135,187.77/person $189,041/person

Population SE Sector, 950 $128,428,382 $179,588,950

(0-10 miles) > 128 Million

Population SSW Sector, $3,203,274,210 $4,479,326,495

23695 (0-10 miles) > 3 Billion >4 billion

Population within 10 miles, $22,337,886,364 $31,236,378,676

165236 > 22 Billion >31 Billion

Population within 20 miles $83,762,477,480 $117,129,992,641

619601 > 83 Billion >117 Billion

Population within 50 miles $1,012,524,898,550 $ 1,415,873,043,447

(I Trillion +) > 1 Trillion

Previous Projections

Core Melt, Pilgrim (1982) $81.8 Billion

CRAC-2, Sandia National

Laboratory, 198222

Release C-137 from Core - $105-488 Billion [MA AGO, Dr. Beyea]

Beyea [based upon Massachusetts Attorney

General's Office Analysis, Dr. Jan Beyea 23]

22 Calculation of Reactor Accident Consequences U.S. Nuclear Power Plants (CRAC-2),
Sandia National Laboratory, 1982
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In reviewing the above table, it is sobering to look at the impact of the Chernobyl

accident, 1986, to help understand the potential impact from an accident as Pilgrim.

Sheep remain contaminated in Scotland and reindeer are still contaminated in Lapland

from an accident 20 years ago. Chernobyl was bad, no doubt, but certainly not worst

case. The 1986 Chernobyl accident released 2,403,000 curies of C-137; whereas

Pilgrim's core during license extension will have 5,130,000 curies of C-137 [Beyea

Decl, Chernobyl; and LR, Pilgrim CS-137 figures].

4. Decontamination Underestimated - examples:

The specific characteristics of Pilgrim's coastal communities were not taken into

consideration. Coastal regions and wetlands have unique characteristics that can have a

great impact on costs, principally, the difficulty of conducting ecological restoration.

The disaster at Chernobyl provided important lessons in decontamination; however they

are not incorporated in the model. After Chernobyl, it became widely recognized that the

decontamination of urbanized areas could be exceedingly difficult. Southeastern

Massachusetts is no longer sparsely populated and projected to become increasingly

urbanized. For example, the following observations are found in European literature.

Porous surfaces are much more difficult to decontaminate than smooth surfaces; our

buildings are made of wood, brick, and concrete surfaces. Material deposited by rain is

much more difficult to remove than material under dry conditions. This is a moist coastal

area with abundant bogs and wetlands. And as the time lapse increases from deposition to

decontamination, decontamination is rendered less effective. The speed at which New

Orleans and coastal Louisiana have not been cleaned up is instructive. Example: Roed

and Sandalls (1990) reported on the effectiveness of residential decontamination in Gayle

Sweden, which was contaminated by a heavy rain deposit from Chernobyl fallout. For

23 The Massachusetts Attorney General's Request for a Hearing and Petition for Leave to Intervene With

respect to Entergy Nuclear Operations Inc.'s Application for Renewal of the Pilgrim Nuclear Power Plants
Operating License and Petition for Backfit Order Requiring New Design features to Protect Against Spent
Fuel Pool Accidents, Docket No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney
General On The Potential Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee
Nuclear Plant, Jan Beyea, PlhD., May 25, 2006.
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wet deposition, they found that gardens could be decontaminated to a DF of two by

removing the soil, but, aside from windows, which were easily decontaminated, no more

than 18% of the contaminants could be removed from the other components of residential

property [SAND96-0957, Appendix E at 11].
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PILGRIM WATCH - CONCLUSION

Entergy fails to establish that a genuine issue of material dispute has ceased to exist.

Since the burden of proof is on the proponent of the motion, the evidence submitted must

be construed in favor of the party in opposition thereto, who receives the benefit of any

favorable inferences that can be drawn. Sequoyah Fuels Corp. andGeneral Atomics

(Gore, Oklahoma Site Decontamination and Decommissioning Funding), LBP-94-1 7, 39

NRC 359, 361 (1994).

Pilgrim Watch has responded to Entergy's Motion with expert, factual, and documented

affirmation of the issues brought forward in Contention 3 and on point rebuttal of

Entergy's pleading.

If there is any possibility that a litigable issue of fact exists or any doubt as to whether the

parties should have been permitted or required to proceed further, the motion for

summary disposition must be denied. General Electric Co. (GE Morris Operation Spent

Fuel Storage Facility), LBP-82-14, 15 NRC 530, 532 (1982); Safety Light Corn,

(Bloomsburg Site Decommissioning and License Renewal Denials), LBP-95-9, 41 NRC

412449 n.16 7) citing Anderson v. Liberty Lobby. Inc., 477 US. 242, 248 (1986).

Respectfully submitted,

•:_- .- -'U-fg- c . ( • -

Mary E. Lampert
148 Washington Street
Duxbury, MA 02332
781-934-0389
mary.I arnpert(L.comcast.net

June 29, 2007
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NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the matter of Docket # 50-293

Entergy Corporation

Pilgrim Nuclear Power Station

License Renewal Application June 29, 2007
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I hereby certify that the foregoing Pilgrim Watch Answer Opposing Entergy's Motion for
Summary Disposition of Pilgrim Watch Contention 1 has been served this 2 9 th day of
June, 2007 by electronic mail and by U.S. Mail, first class to each of the following: I

Administrative Judge
Ann Marshall Young, Chair
Atomic Safety and Licensing Board
Mail Stop - T-3 F23
US NRC
Washington, DC 20555-0001
amy@nrc.gov

Administrative Judge
Paul B. Abramson
Atomic Safety and Licensing Board
Mail Stop T-3 F23
US NRC
Washington, DC 20555-0001
pba@nrc.gov

Administrative Judge
Richard F. Cole
Atomic Safety and Licensing Board
Mail Stop -T-3-F23
US NRC
Washington, DC 20555-0001
rfc@nrc.gov

Secretary of the Commission
Attn: Rulemakings and Adjudications
Staff
Mail Stop 0-16 CI
United States Nuclear Regulatory
Commission
Washington, DC 20555-0001
rfcI@nrc.gov
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Office of Commission Appellate
Adjudication
Mail Stop 0-16 C1
United States Nuclear Regulatory
Commission
Washington, DC 20555-0001

Atomic Safety and Licensing Board
Mail Stop T-3 F23
United States Nuclear Regulatory

Commission
Washington, DC 20555-0001

Susan L. Uttal, Esq.
MarianL. Zobler, Esq.
Office of General Counsel
Mail Stop - O- 15 D21
United States Nuclear Regulatory
Commission
Washington, DC 20555-0001

Paul A. Gaukler, Esq.
David R. Lewis, Esq.
Pillsbury, Winthrop, Shaw, Pittman,
LLP
2300 N Street, N.W.
Washington, DC 20037-1138

Mr. Mark Sylvia
Town Manager, Town of Plymouth
11 Lincoln Street
Plymouth MA 02360
msylvia@townhall.plymouth.ma.us

Sheila Slocum Hollis, Esq.
Town of Plymouth MA
Duane Morris, LLP
1667 K. Street, N.W.
Suite 700
Washington, DC 20006

Richard R. MacDonald
Town Manager, Town of Duxbury
878 Tremont Street
Duxbury, MA 02332
macdonald@town.duxbury.ma.us

Fire Chief & Director DEMA,
Town of Duxbury
688 Tremont Street
P.O. Box 2824
Duxbury, MA 02331
nordRctown.duxburv.ma.us
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Mary Lampert
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Report To The Massachusetts Attorney General On The Potential Consequences Of A Spent-
Fuel-Pool Fire At The Pilgrim Or Vermont Yankee Nuclear Plant.

Jan Beyea, Ph.D.

May 25, 2006

Consulting in the Public Interest
53 Clinton Street

Lambertville, NJ 08530
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Personal Background. I am a nuclear physicist who has studied the consequences of both real and

hypothetical nuclear accidents, as well as strategies for mitigation. I am a regular member of panels

and boards of the National Research Council of the National Academy of Sciences and an advisor to

the Division of Engineering and Physical Sciences. After receiving my Ph.D. in nuclear physics from

Columbia University, I taught environmental studies at Holy Cross College. Next, I did research at

Princeton's Center For Energy and Environmental Studies modeling the consequences of nuclear

accidents. I then spent 15 years at the National Audubon Society as Senior Policy Scientist, and

ultimately as Chief Scientist and Vice President. Currently, I am senior scientist at Consulting in the

Public Interest, providing scientific assistance to not-for-profits, universities, government, and injured

plaintiffs.

I am the author of over 100 articles and reports that span a diverse range of topics. I am a

regular peer reviewer of articles for scientific journals. One of my specialties is geographic exposure

modeling of toxic releases (Beyea and Hatch 1999). My reconstruction of exposures following the

TMI accident has been used in radiation epidemiologic studies (Hatch et al. 1990; Hatch et al. 1991).

My reconstructions of historical exposures to traffic pollution (Beyea et al.; Beyea et al. 2005) are

being used in two ongoing epidemiologic studies of breast cancer (Gammon et al. 2002), (Nie et al.

2005). 1 am a co-author of studies on risks and consequences of spent-fuel-pool fires (Alvarez et al.

2003a), (Beyea et al. 2004a), (Beyea 1979). I presented a briefing on this work to a committee of the

National Research Council that wasstudying risks of spent fuel.

Introduction I have been asked by the Office of the Attorney General, Commonwealth of

Massachusetts, to consider the consequences of releases of radioactivity from spent-fuel-pool fires at

the Pilgrim and Vermont Yankee nuclear plants, as part of a relicensing proceeding. In my report I

consider important new information on the consequences of releases of radioactivity, in general, and

spent-fuel-pool fires, in particular, that was not available to the analysts who prepared earlier

documents that are relevant to these proceedings. For example, this new information, which deals with

damage costs and radiation risks, was not available prior to the publication of the Environmental

Reports for Pilgrim and Vermont Yankee; it was not available prior to the publication of the generic

relicensing environmental impact statement (NUREG 1996); and, some of it was not available prior to

the filing of Entergy's license renewal application. Consequently, these earlier documents are

incomplete from the scientific perspective.
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I have addressed the consequences of releases from spent-fuel pools prior to these proceedings

(Alvarez et al. 2003a), (Beyea et al. 2004a), (Beyea 1979), in some cases in collaboration with Gordon

Thompson, Ph.D., who is filing a separate report in these proceedings. The work we have done has led

to a study of the National Research Council' and has generated considerable debate and commentary

(Alvarez et al. 2003b; Alvarez et al. 2003c; Beyea et al. 2004b)). We have revised our calculations to

account for criticisms we thought were valid and easily addressable. In particular, Edwin Lyman,

Frank von Hippel and I, in our most recent published work (Beyea et al. 2004a), which forms the

backbone of this report on Pilgrim and Vermont Yankee, have specifically responded to criticisms by

NRC staff concerning the use of constant population densities around nuclear plants (Alvarez et al.

2003c). In this report, I have addressed additional limitations that raised concerns about our earlier

work in some circles. Although critiques of our independent work indicate that there are differences

among analysts on the quantity of radioactivity that might be released in a spent-fuel-pool fire and the

probability of such releases, there is. a consensus among the technical community that this problem

needs to be addressed.2'3

For my report, I have considered releases of 10% and 100% of the pool inventory, using

methodologies outlined in (Alvarez et al. 2003a) and (Beyea et al. 2004a). I have also provided

1 For a discussion of the relationship between our study and the National Research Council's report (NatRC 2005), see
remarks of Kevin Crowley before the Council on Foreign Relations (Crowley 2005)..

2 Allan Benjamin, lead author of the original 1979 spent-fuel paper from Sandia Laboratory, was a reviewer of our 2003
paper in SG&S. He provided a public commentary on it, in which he stated, "In summary, the authors are to be commended
for identifying a problem that needs to be addressed, and for scoping the boundaries of that problem. However, they fall
short of demonstrating that their proposed solution is cost effective or that it is optimal." (Benjamin 2003). Whether or not
we "fell short" in demonstrating cost effectiveness or optimality is not the issue at this stage in the relicensing proceedings.
3 It was in 2005, after the relicensing GEIS was completed, that the National Research Council (NatRC) released its study
on risks of spent-fuel-pool fires.

"The committee judges that successful terrorist attacks on spent fuel pools, though difficult, are possible.

... If an attack leads to a propagating zirconium cladding fire, it could result in the release of large amounts of
radioactive material.
... Additional analyses are needed to understand more fully the vulnerabilities and consequences of events that
could lead to propagating zirconium cladding fires.
... it appears to be feasible to reduce the likelihood of a zirconium cladding fire by rearranging spent fuel
assemblies in the pool and making provision for water-spray systems that would be able to cool the fuel, even it
the pool or overlying building were severely damaged.
...Dry cask storage has inherent security advantages over spent fuel pool storage, but it can only be used to store
older spent fuel.

The committee judges, however, that further engineering analyses and cost-benefit studies would be needed before
decisions on this and other mitigative measures are taken." (NatRC 2005)

I note that such engineering analyses and cost-benefit studies have not been published by the applicants.
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additional calculations that a) fill in some gaps left in earlier work, and b) take into account new

information that has recently become available. 10% and 100% are the release fractions recommended

for consideration by Gordon Thompson in his report. I have read his report and find it consistent with

my knowledge of this field. These release fractions match earlier published work by Thompson,

myself, and co-authors (Alvarez et al. 2003a), (Beyea et al. 2004a). They also are consistent in order of

magnitude with values considered appropriate by the analyst who did the original work on releases

from spent-fuel pools. 4 In addition to a 10% and 100% release fraction, I have also considered (briefly)

a smaller release. I have presented general formulas that can be used to estimate consequences for a

wide range of releases, other than 10% or 100%.

Thompson finds the inventory of Cesium-137 to be somewhat higher at Pilgrim and Vermont

Yankee than the default inventory for a generic reactor considered in (Alvarez et al. 2003a). The

differences are not major. I have reviewed Thompson's analysis and find his values reasonable for me

to use.

Thompson has estimated the heat rate of a spent-fuel-pool fire to be higher at Pilgrim and

Vermont Yankee than estimated for a generic spent-fuel pool in (Alvarez et al. 2003a). The difference

in resulting plume rise is within one standard deviation for plume rise, using standard formulas, so it

has not been necessary for me to modify my calculations with respect to plume rise.

Before submitting a report on consequences of a 10% and 100% release, I have made an

independent assessment to assure myself that such releases are probable enough to be more than a

mathematical exercise. I have already noted that many analysts have found that the generic, spent-fuel-

pool problem needs to be addressed. In addition, I have reviewed the treatment of release probabilities

in the companion report of Gordon Thompson, Ph.D. I find his analysis reasonable and conservative. I

am certainly comfortable relying on his plant-specific probability numbers for this proceeding. I note

that his estimate of the probability of a release caused by a malicious act increases his total probability

estimate by only a factor of 6. A factor of 6 increase is modest, given the ingenuity that terrorists have

shown in the past. Thompson's plant-specific numbers are consistent with generic probability analyses

that were part of a scoping cost-benefit analysis that my colleagues and I made in 2003 (Alvarez et al.

4 Allan Benjamin, lead author of the original 1979 paper from Sandia Laboratory, was a reviewer of our 2003 paper in
SG&S. He provided a public commentary on it, in which he stated,. "Although there is clear evidence that some of the fuel
would melt in such a situation, we don't know how much. Since we don't, it is conservative and appropriate to assume that
a large fraction of the fission product inventory could become released to the environment. Whether that fraction is 0.20 or
1.00 doesn't change the fact that the release would be unacceptable." (Benjamin 2003)
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2003a). Our analysis suggests that even using older probability numbers, and without considering

threats of terrorism or new data on radiation risks to be discussed later, moving older fuel to dry cask

storage is nearly cost-effective. 5 The Nuclear Regulatory Commission's response to the issues raised

by the report of the National Research Council (NatRC 2005) and our paper in Science and Global

Security (SG&S)(Alvarez et al. 2003a) is discussed in (Dorman 2005). The NRC does not appear to be

addressing the scenarios of most concern to me, such as those addressed by Thompson in his-report for

Pilgrim and Vermont Yankee. The Commission essentially sees the spent-fuel pool problem as a non-

issue that is diverting resources from more important areas. However, the basis for the Commission's

overall judgment is secret, presenting a challenge in relicensing proceedings to independent scientists

like myself, who are not allowed to review the secret analysis. Should I simply accept the

Commission's judgment without review and remain silent to avoid any chance of providing useful

information to terrorists? The problem with such a stance is that I do not believe the Commission (or

any government agency) can best protect the public against terrorism in the absence of vigorous

pressure from, and critical analysis by, a range of stakeholders. It would be irresponsible to say

nothing, but equally irresponsible to say too much. I hope the balance I have struck in this report is the

right one. I certainly conclude from all of the analysis carried out, both by me, Thompson, and others,

and the lack of response by the NRC to date, that computing the consequences of large releases of

Cesium-137 in regulatory proceedings is responsible and in the public interest.

Another reason that I find it important to make consequence calculations in these proceedings is

that the NRC's own Inspector General has observed that the NRC appears to have informally

established an unreasonably high burden of requiring absolute proof of a safety problem (IG 2003).

Considerable evidence is available that a correspondingly high barrier has been set for alternatives to

pool storage at reactors, based on comments by NRC staff on our 2003 paper and by my reading of

(Dorman 2005). Thus, independent analysts may be the only vehicle for computing state-of-the-art

consequences, if the NRC is reluctant to commission such calculations or require applicants to make

them.

Consequences of a release. The first realistic study of the economic and land use consequences of

5 The approach I took for our 2003 report, when it came to dealing with terrorism, was to think of scenarios that a terrorist
group might come up with using the technical means I thought would be reasonably available to them. Since at least one of
those generic scenarios I came up with seemed plausible, I considered at the time, and still do, that we need to understand
the consequences of spent-fuel-pool fires.
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releases of long-lived radioactivity that tried to go beyond bounding calculations was published in 1996

(Chanin and Murfin 1996). This work appeared in the same year of publication of the relicensing GEIS

(NUREG 1996), so would not likely have been considered in the GEIS. More recently, in 2003 and

2004, estimates of the long-term health consequences of releases from spent-fuel fires were published

by our group of independent analysts, as noted above. Some NRC Commissioners have referred to

'staff analyses refuting our published results, but such analyses have never been made public, as far as I

am aware. If the new staff analysis does exist, it was also prepared after the GEIS and so should be

incorporated into the EIS for Pilgrim and Vermont Yankee. The staff analysis that has been published

is sobering and only applies specifically to decommissioning (Collins and Hubbard 2001).

For this report, components of damage costs not previously considered at other siteshave been

included. For instance, new damage cost and latent cancer calculations have been made to extend the

work by Beyea, Lyman, and von Hippel to areas contaminated by resuspension. Results from "wedge

model" calculations (discussed below) have been used for this purpose. Loss of property value outside

remediated areas have also been considered, again with reliance on the wedge model. Approximate

correction has been made for wind-rose effects, something that was not done in (Beyea et al. 2004a).

In addition, I have made cost and latent cancer estimates, assuming that the latest radiation mortality

studies are used in the calculations. As for the standard components of damage calculations, I have

scaled, interpolated or extrapolated from values computed for other sites as reported in (Beyea et al.

2004a). Since the MACCS2 model was run in the paper by Beyea, Lyman, and von Hippel, with the

parameter values listed there, the results in this report on Pilgrim and Vermont Yankee are based on the

MACCS2 model.

The models included in the MACCS2 code are based largely on methodologies originally

developed for the 1975 Reactor Safety Study (NUREG 1975), as refined in the CRAC2 code (Kocher

et al. 1987; Ritchie et al. 1984). See (Young and Chanin 1996). A simpler approach to consequence

analysis (wedge model) was developed by an American Physical Society group that reviewed the

Reactor Safety Study (APS 1975). The wedge-model provides quick estimates of consequences that

usually gives similar results to more detailed models, such as MACCS2, provided one uses appropriate

effective parameters. The wedge model may underestimate acute consequences in situations where

changing weather classes dominates health effects, but that is not a major issue for releases of cesium-

137, where the risk is from long-term exposure.

Details of the calculations made for this report are given in Appendix I. Tables with
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quantitative results appear in a subsequent section. Reliance on output from the MACCS2 computer

code or the wedge model to estimate consequences from releases of Cesium-137 in this report does not

necessarily imply endorsement of the use of these methodologies in other contexts, nor endorsements

of the parameter sets that applicants or others may use with them. All models have strengths and

weaknesses that must not be forgotten by modelers. MACCS2 does not appear to have undergone

extensive field validation (Young and Chanin 1997), but sensitivity studies have been undertaken

(Helton et al. 1995; McKay and Beckman 1994), (Neymotin 1994) and a large number of expert

elicitations have been carried out that provide uncertainty distribution for input parameters (Goossens

et al. 1997; Harper et al. 1993; Little et al. 1997; USNRC 1995). The model has been used in a limited

number of peer-reviewed publications. Edwin Lyman, who ran the MACCS2 code for (Beyea et al.

2004a) has probably the greatest number of peer-reviewed papers using MACCS2.

For late health effects, which are of interest in this report, the deposition velocity has been

found to be a major parameter affecting MACCS results (Helton et al. 1995). Because the uncertainty

distribution for deposition velocity is quite broad (USNRC 1995), the variance in the MACCS2

predictions for cancers (and damage. costs) could be large. When possible, I prefer to rely on exposure

models that have been tested against field data, such as those I have developed in recent years (Beyea

et al.). However, by relying on results from MACCS2 in these proceedings with respect to

consequences from releases of Cesium-137, I hope to avoid distracting debate over models.

In the next section, I present results of consequence calculations using standard cancer risk

coefficients. In subsequent sections, I discuss major new studies on cancer risks from radiation that

suggest the risk coefficients used in most versions of MACCS2 are way too low. I then present

consequence calculations using higher cancer coefficients and discuss some of the implications for cost

benefit analyses. Finally, I discuss some new developments.in dispersion modeling at coastal sites. I

suggest that the applicant at Pilgrim should undertake sensitivity studies using appropriate computer

codes to see if this new knowledge of meteorology modifies cost-benefit computations.

Quantitative damage estimates for releases from Pilgrim and Vermont Yankee, assuming

standard cancer risk coefficients:

This section presents a subset of consequence estimates for hypothetical releases of Cesium-137

from spent-fuel pools at Pilgrim and Vermont Yankee. Estimates are presented for economic costs and

latent cancers. Variance in the estimates are not considered for the contention phase. Details of the
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estimates are given in the Table footnotes and in Appendix I. Political, psychological, and social

impacts of hypothetical releases are not considered, although they could obviously be significant. For

instance, there appears to exist a "radiation syndrome" that affects a subset of exposed populations,

causing debilitating psychiatric symptoms (Vyner 1983). Psychological effects of radiation disasters

are expected to be most serious for children (CEH 2003).

Releases of 10% and -100% of the radiocesium in the spent-fuel pools at both Pilgrim and

Vermont Yankee are considered. Results are presented in this section using the standard risk

coefficients assumed in (Beyea et al. 2004a). Releases lower than 10% of the Cesium-137 inventory,

even releases too low to justify remediation, could have costs associated with loss in property value in

the range of 10 to 100 billion dollars.

The damage estimates shown in the Tables are much less than the GDP of the US, which is

about 12 trillion per year. However, some of the numbers exceed the annual payment on the national

debt, which is about 350 billion dollars per year, indicating that government borrowing to cover the

damage payments from a spent-fuel-pool fire could represent a major perturbation on the economy.

Thus, significant macroeconomic effects could be expected depending on the state of the economy at

the time of any hypothetical release. The regional impacts would be expected to be the most serious.

Estimating such effects are beyond the scope of this report.

The Tables include numbers in some cells to 3-significant figures. This does not imply any

comparable level of accuracy.
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Table 1. Cost estimates for a release of 10% of spent-fuel pool inventory of radioactive Cesium-137
assuming no change in cancer risk coefficient (billions of dollars)

Category Pilgrim Vermont Yankee Comment

Direct costsa) 49 39

Indirect administrative 49 39
costsb)

Loss in property values 7-74 9-87
adjacent to treated
areasc)

Costs associated with Particularly important
cleanup or demolition of for Pilgrim, with its
downtown business and proximity to Boston
commercial districts,
heavy industrial areas,
or high-rise apartment
buildings d)

Total > 105-171 > 87-165

a) As estimated from computations with MACCS2 at comparable sites with the parameters given in
(Beyea et al. 2004a). Reduction by 1/3 rd to account for wind rose effects.
b) Based on Chanin and Murfin. "We believe ... that it might be reasonable to double the cost
estimates provided [here] in order to account for indirect costs." (Chanin and Murfin 1996), p. 6-3.
The factor might not be as great in the current case, however, because of economies of scale. We
assume that litigation costs offset any economies of scale.
c) Assumes 5% loss in property value for an area surrounding the plume that includes 1 to 10 times as
many persons as are in the (0.24 radian) plume extending out to 250 miles (see Appendix I). A
similar 5% loss in property value is assumed in the plume from 250-1000 miles. $132,000 in property
value assumed per capita (Beyea et al. 2004a). Although not included in this total for the contention
phase, loss in property value upon sale by government of remediated property should be included
here. MACCS2 assumes no such loss.
d) We have not attempted an estimate for this category in the contention phase.
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Table 2. Cost estimates for a release of -100% of spent-fuel pool inventory of Cs-137 assuming no
increase in cancer risk coefficient (billions of dollars)

Category Pilgrim Vermont Yankee Comment

Direct costsa) 163 173

Indirect administrative 163 173
costsb)

Loss in property values 16-162 17-172
adjacent to treated
areasc)

Costs associated with Particularly important
cleanup or demolition of for Pilgrim, with its
downtown business and proximity to Boston
commercial districts,
heavy industrial areas,
or high-rise apartment
buildings.d)

Total > 342-488 > 364-518

a) As estimated from computations with MACCS2 at comparable sites with the parameters given in
(Beyea et al. 2004a). Figures reduced by 1/3 to account for wind rose effects.
b) Based on Chanin and Murfin. "We believe ... that it might be reasonable to double the cost
estimates provided [here] in order to account for indirect costs." (Chanin and Murfin 1996), p. 6-3.
The factor might not be as great in the current case, however, because of economies of scale. We
assume that litigation costs offset the economies of scale.
c) Assumes 5% loss in property value for an area including 1 to 10 times as many persons as are in a
0.24 radian plume extending out to 700 miles (see text). A similar 5% loss in property value is
assumed in the plume from 700-1000 miles. $132,000 in property value assumed per capita (Beyea et
al. 2004a). Although not included in this total for the contention phase, loss in property value upon
sale by government of remediated property should be included here. MACCS2 assumes no such loss.
d) We have not attempted an estimate for this category in the contention phase.
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Note that the latent cancer estimates in Table 3, below, are lower limits, because they only

include the cancers from Cesium-137. This approximation ignores shorter isotopes in the fresh fuel in

the pool, especially Cesium-134 (Benjamin 2003).

Table 3. Estimates for latent cancers following releases from the spent-fuel pools at either Pilgrim

or Vermont Yankee (assuming no increase in cancer risk number)

Category 10% release -100% release

Latent cancers in main plume 1300 4000
path from residual
contaminationa)

Latent cancers from deposited 1300 4000
resuspensionb)

Total 2,700 18,000

a) Based on typical numbers for plants analyzed in (Beyea et al. 2004a). Figures reduced by 1/3 rd to
account for wind rose effects. Cancers in the direct plume are reduced by more than a factor of ten
from decontamination and deconstruction.
b) Assumes 10% resuspension and redistribution of deposited Cesium-137 resulting from a) wind
removal in the first few weeks, and b) remediation/demolition efforts over successive years. It is
possible that even the resuspended Cesium would produce concentrations high enough to justify
remediation, with a corresponding reduction in projected cancers. However, clean-up costs would be
increased.

I have not been able to incorporate new understanding of the flow of air over and around the

New England Coastline that has been achieved in recent years. Still, this new knowledge should be

taken into account in EISs for coastal facilities. Releases from Pilgrim headed initially out to sea will

remain tightly concentrated due to reduced turbulence until winds blow the puffs back over land (Zagar

et al.), (Angevine et al. 2006). This can lead to hot spots of radioactivity in unexpected locations

(Angevine et al. 2004). Dismissing radioactivity blowing out to sea is inappropriate. Reduction of

turbulence on transport from Pilgrim across the water to Boston should also be studied. Although

incorporating such meteorological understanding into a PSA or equivalent at Pilgrim would not be

likely to make more that a factor of two difference in risk, the change could bring more SAMAs into

play and would be significant in an absolute sense, when combined with the increase arising from

incorporation of new values of radiation dose conversion coefficients (discussed below). The program
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CALPUFF (Scire et al. 2000) has the capability to account for reduced turbulence over ocean water and

could be used in sensitivity studies to see how important the phenomenon is at Pilgrim.

New cancer risk coefficients There have been increases in the value of the cancer risk assigned to low

doses of radiation that should be taken into account in EISs. These increases have been steady since

1972,6 which makes the original EISs out of date. In addition, there has been a marked increase in the

value of the cancer mortality risk per unit of radiation at low doses (2-to-3 rem average) as a result of

recent studies published on a) radiation workers (Cardis et al. 2005) and b) the Techa River cohort

(Krestinina et al. 2005). Both studies give similar values for low dose, protracted exposure, namely

about 1 cancer death per Sievert (100 rem).

Worker study: The average dose for the workers was 2-rem. The authors of this large, international

study of radiation workers included major figures in the field of radiation studies. The authors state,

"On the basis of these estimates, 1-2% of deaths from cancer among workers in this cohort may be

attributable to radiation." Although it can be misleading to interpret epidemiologic data in this way

(Beyea and Greenland 1999), because it implies to non-experts a single-cause model of cancer, there is

no doubt that a 1-20M increase in cancer mortality for a worker population is unusually high.

Techa River Cohort: The results for the Techa River cohort are equally striking, showing a strong

linear effect down to a few rads. The average dose was 3 rads. The authors, who once again include

major figures in the field of radiation studies, state: "It is estimated that about 2.5% of the solid cancer

deaths.. .are associated with the radiation exposure." As in the worker population, an increase in solid

cancer deaths of 2.5% from a dose of 3 rads is extraordinarily high compared to past estimates.

Such high risk coefficients imply that background radiation itself must increase cancer mortality

by 3-5%.7 (It has long been known that background radon concentrations may well increase lung

cancer rates by 10% or more (Lubin et al. 1995), (Darby et al. 2005).) Critics of studies like those by

6 For instance, there was a large increase in the risk coefficients estimated between the 1980 BEIR III report and the 1990

BEIR V report. See Table 4-4 of (National Research Council 1990), where the lifetime risk estimates increased by a
factor of 4.6-19, depending on the risk model.

7 Assuming 0.1 rem per year background, which ignores the "equivalent" dose to the lung from radon. It is more difficult
to compare rates of lung cancer, because the interaction of smoking and radiation has been found to lie between a linear
and relative model. Therefore, such interactions must be taken into account, before drawing conclusions about area-
wide differences, or lack of differences, in lung cancer rates.
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Cardis et al. and by Krestinina et al. argue that such big effects, if they were real, should show up in

cancer statistics in places like Colorado, where background radiation is high, when compared to areas

of the country where background radiation is lower. However, crude statistical analysis that does not

adjust for covariates at an individual level is unlikely to be very reliable (Lubin 1998). Also, there is an

issue of the confounding effect of hypoxia (Weinberg et al. 1987). Hypoxia also varies with altitude.

Because the average dose in these two new studies is so low and so close to background

radiation dose, there is no way to escape the linear non-threshold model. Even were a hypothetical

hormesis effect to lead to a minimum risk at background levels (5 rem lifetime dose), the risk has to

rise again after another 2-3 rem dose, based on the studies by Cardis et al. and Krestinina et al.

Could the increased risk numbers be due to a systematic underestimate or underreporting of

doses? Random errors in doses would tend, in most cases, to reduce the strength of associations

(Carroll et al. 1998), (Thomas et al. 1993). On the other hand, if dose errors were not random, but were

proportionately underestimated or proportionately underreported in the worker studies and the Techa

River cohort, then the risk coefficients could be inflated. For this to happen in both studies would be a

coincidence. And in the radiation worker study, the results for Hanford do not support the missing-

dose hypothesis, even though we know the neutron doses were likely underreported at Hanford

(CohenAssociates 2005). In fact, the cancer risk numbers at Hanford were lower than average, not

higher (Cardis et al. 2005). Finally, should the Techa River cohort dose estimates be too low that

would mean that modem dose reconstruction techniques are underestimating doses, suggesting that

other modern dose estimation techniques, such as those used in MACCS2 (Chanin and Young 1997),

the standard NRC consequence code, could well be too low. In that case, an upward adjustment of

doses would be required, if the risk coefficients were kept the same. Certainly, from a public health

point of view, the arguments are strong for making use of the new risk coefficients, one way or another,

with programs like MACCS2 and other consequence codes.

Recent press reports around the anniversary of the Chernobyl accident seemed to suggest that

effects of radiation doses were lower than expected. Not at all. The "new" estimates of 4,000

projected fatalities were merely a re-interpretation of a study from the 1990s. No longer were 5,000

projected cancers outside the most highly contaminated regions counted. Also, another 7,000 cancers

projected to occur in Europe were not noted by the press (Cardis et al. 2006). A summary of all of these

estimates can be found in (Cardis et al. 2006). Were the new risk coefficients discussed earlier applied.

to the population dose estimates, the projected numbers of fatalities from the Chernobyl releases would
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climb much higher.

The confusion over the Chernobyl numbers appears to be traceable to a typo in a highly

publicized IAEA report (Forum 2005) that relied on a WHO report for its cancer numbers (WHO

2005). The WHO report stated that the "Expert Group" concluded that there may be up to 4 000

additional cancer deaths among the three highest exposed groups over their lifetime (emphasis added).

This was translated in the IAEA report to, "The total number of people that could have died or could

die in the future due to Chornobyl originated exposure over the lifetime of emergency workers and

residents of most contaminated areas is estimated to be around 4 000." (Emphasis added.) In fact, in

my view, the last clause should have referred to "residents of the most contaminated areas..." 8

Impact of new cancer risks. As a result of these two radiation studies, all probabilistic safety analyses

prepared prior to them need to be revisited. These new studies should change the threshold for

adoption of severe accident mitigation alternatives (SAMA). For instance, the current Environmental Report

for Pilgrim assigns a value of $2,000 per person rem in deciding whether a proposed SAMA is cost

effective. According to the results of the study by Cardis et al., $2,000 per rem implies a valuation of

$200,000 per cancer death before discounting, which is way to low.9 The same low valuation of life

would arise from use of the risk numbers derived from the Techa River cohort (Krestinina et al. 2005).

As a result, the SAMA analyses prepared for the Pilgrim and Vermont Yankee facilities need to be redone, even

without inclusion of spent-fuel-pool fires as a risk to be addressed. Presumably, a number of additional SAMAs

that were previously rejected by the applicant's methodology will now become cost effective. In addition to

affecting the existing SAMA calculations, the new cancer risk coefficients make the consideration in an

EIS of mitigation measures for spent-fuel-pool fires especially important.

In addition to providing motivation for a reanalysis of past PSAs and SAMA thresholds, the

results of these new epidemiologic studies throw into doubt the entire basis of the NRC culture, which

maintains that the linear non-threshold theory (LNT) is conservative, providing a margin of safety.

Although it has always been known that the dose-response at doses below the 25-rad average dose of

the Atomic Bomb survivors could be supralinear, as opposed to sublinear, the possibility has not been

8 Note that the IAEA stands by its original wording, not accepting it as a typo. Personal Communication, 2006, D.
Kinley, IAEA public information, Vienna.

9 $50,000 net present value for a cancer death occurring 20 years from now, based on the 7% per year discount rate
assumed in rhe Pilgrim Environmental Report, which leads to a factor of 4 reduction in present value for a cancer
induced 20 years from now.
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given much attention in the radiation protection community until now.'1 This is not the time forpro

forma treatment of licensing applications. Whereas it wouldbe unreasonable to require an applicant to

redo analysis after every new paper is published in the scientific literature, the increase at low doses is

very dramatic in this case. It represents a 5-fold increase over the risk estimated in BEIR VII (NRC

2005). Based on information in (Little 1998), it appears to represent a factor of 10 over the standard

value used in the MACCS2 computer code, which is the code on which the applicants' analyses are

based. With such a high reported increase, public health considerations have to take precedence over

applicant convenience. The paper by Cardis et al., at the very minimum, demands that a thorough

analysis be made of mitigation and alternatives to spent-fuel pool storage.

For example, application of the new risk coefficients would drive the risk of spent-fuel-pool

accidents during decommissioning (without even considering terrorist threats) above the NRC's safety

goal. See Figures ES-1, ES-2 of (Collins and Hubbard 2001).

Quantitative damage estimates for releases from Pilgrim and Vermont Yankee, assuming cancer
risk coefficients are increased to accommodate the new epidemiologic studies:

This section presents a subset of consequence estimates for hypothetical releases of Cesium-137

from spent-fuel pools at Pilgrim and Vermont Yankee, assuming a 3-fold increase in cancer risk

coefficients to conservatively account for the latest studies on radiation risk at low dose. To account

for some weighting of other studies, I have chosen a value lower than the factor of 5-to-10 increase that

is suggested by the study of (Cardis et al. 2005)."

As with earlier Tables, estimates are presented for economic costs and latent cancers. Variance

in the estimates are not considered for the contention phase. See the Table footnotes and Appendix I

for details. Political, psychological, and social impacts of hypothetical releases are not considered,

although they could obviously be significant. As stated earlier, there appears to exist a "radiation

syndrome" that affects a subset of exposed populations, causing debilitating psychiatric symptoms

(Vyner 1983). Psychological effects of radiation disasters are expected to be most serious for children

(CEH 2003).

1o There has been some discussion, however, that the A-Bomb survivor data produces low risk coefficients due to a healthy
survivor effect (Stewart and Kneale 1993; Stewart and Kneale 1999). In addition, I have always wondered about the
lowest dose data in Pierce, which seems to show a supralinear effect below 5 rem (Pierce'et al. 1996), page 9.

11 Part of the factor of 5 comes from the use of a dose and dose rate effectiveness factor, which is commonly used with the
MACCS2 code, as in (Beyea et al. 2004a).
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Once again, releases lower than 10% of the Cesium-137 inventory, even releases too low to

justify remediation, could have costs associated with loss in property value in the range of 10 to 100

billion dollars.

The damage estimates shown in the Tables are much less than the GDP of the US, which is

about 12 trillion per year. However, some of the numbers are considerably larger than the annual

payment on the national debt, which is about 350 billion dollars per year, indicating that government

borrowing to cover the damage payments from a spent-fuel-pool fire could represent a major

perturbation on the economy. Thus, once again, significant macroeconomic effects could be ekpected

depending on the state of the economy at the time of any hypothetical release. The regional impacts

would be expected to be the most serious. Estimating such effects are beyond the scope of this report.

The Tables include numbers in some cells to 3-significant figures. This does not imply any

comparable level of accuracy.
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Table 4. Cost estimatesJfor a release of 10% of spent-fuel-pool inventory of Cs-137 assuming 3-fold
increase in cancer risk coefficient (billions of dollars)

Category Pilgrim Vermont Yankee Comment

Direct costsa) 89 79

Indirect administrative 89 79
costsb)

Loss in property values > 7-74 > 9-87

adjacent to treated
areasc)

Costs associated with Particularly important

cleanup or demolition of for Pilgrim, with its
downtown business and proximity to Boston
commercial districts,
heavy industrial areas,
or high-rise apartment
buildings d)

Total > 186-253 > 167-245

a) As estimated from computations with MACCS2 at comparable sites with the parameters given in
(Beyea et al. 2004a). An increase in the cancer risk numbers is mathematically equivalent to an
increase in release magnitude, which is how the numbers in the Table were computed. Figures
reduced by 1/3rd to account for wind rose effects.
b) Based on Chanin and Murfin. "We believe ... that it might be reasonable to double the cost
estimates provided [here] in order to account for indirect costs." (Chanin and Murfin 1996), p. 6-3.
The factor might not be as great in the current case, however, because of economies of scale. We
assume that litigation costs offset the economies of scale.
c) Assumed to be at least as great as the figures calculated in Table 1, where the cancer risk coefficient
was left unchanged. Although not included in this total for the contention phase, loss in property
value upon sale by government of remediated property should be included here. MACCS2 assumes
no such loss.
d) We have not attempted an estimate for this category in the contention phase.
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Table 5. Cost estimates for a release of -100% of spent-fuel-pool inventory of Cs-137 assuming a
three-fold increase in cancer risk coefficient (billions of dollars)

Category Pilgrim Vermont Yankee Comment

Direct costsa) 283 353

Indirect administrative 283 353
costsb)

Loss in property values 16-162 17-172
adjacent to treated
areasc)

Costs associated with Particularly important
cleanup or demolition of for Pilgrim, with its
downtown business and proximity to Boston
commercial districts,
heavy industrial areas,
or high-rise apartment
buildingsd)

Costs due to delays in
implementing
remediation and
deconstructiond)

Total > 582-728 > 723-878

a) As estimated from computations with MACCS2 at comparable sites with the parameters given in
(Beyea et al. 2004a). An increase in the cancer risk numbers is mathematically equivalent to an
increase in release magnitude, which is how the numbers in the Table were computed. Figures
reduced by 1/3rd to account for wind rose effects.
b) Based on Chanin and Murfin. "We believe... that it might be reasonable to double the cost
estimates provided [here] in order to account for indirect costs." (Chanin and Murfin 1996), p. 6-3.
The factor might not be as great in the current case, however, because of economies of scale. We
assume that litigation costs offset the economies of scale.
c) Assumed to be at least as great as the figures calculated in Table 2, where the cancer risk coefficient
was left unchanged. Although not included in this total for the contention phase, loss in property
value upon sale by government of remediated property should be included here. MACCS2 assumes
no such loss.
d) We have not attempted an estimate for this category in the contention phase.
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Note that the latent cancer estimates in Table 6, below, are lower limits, because they only

include the cancers from Cesium,137. This approximation ignores shorter isotopes in the fresh fuel in

the pool, especially Cesium-134 (Benjamin 2003).

Table 6. Estimates for latent cancers following releases from the spent-fuel pools at either Pilgrim
or Vermont Yankee (assuming a 3-fold increase in cancer risk number)

Category 10% release -100% release

Latent cancers in main plume 4,000 12,000
path from residual
contaminationa)

Latent cancers from deposited 4,000 12,000
resuspensionb)

Total 8,000 24,000

a) Based on typical numbers for plants analyzed in (Beyea et al. 2004a) multiplied by a factor of 3.
Figures reduced by 1/3rd to account for wind rose effects. Cancers in the direct plume are reduced by
more than a factor of ten from decontamination and deconstruction.
b) Assumes 10% resuspension and redistribution of deposited Cesium-137 resulting from a) wind
removal in the first few weeks, and b) remediation/deconstruction efforts over successive years. It is
possible that even the resuspended Cesium would produce concentrations high enough to justify
remediation, with a corresponding reduction in projected cancers. However, clean-up costs would be
increased.

Regulatory implications. The results in Tables 1-6, along with the discussion in the text suggest that:

The applicant should withdraw and revise its Environmental Reports for Pilgrim and Vermont Yankee.

The NRC should prepare supplements to the August 1979 Generic Environmental Impact Statement on

handling and storage of spent fuel (NUREG-0575), and the May 1996 GEIS on license renewal

(NUREG-1437). The revised documents should consider the new cancer risk coefficients published by

Cardis et al. and Kristinina et al. For both reactor accidents and spent-fuel-pool fires, when relevant,

the documents should consider loss of property value outside remediated areas. They should consider

wind-driven resuspension, especially from remediation activities, that carries radioactivity to new areas

in the immediate weeks and years following the release. Although MACCS2 does not directly account
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for such refinements, it may be possible to mimic their effects in the program."12 In their economic

calculations, the revised documents should include administrative and litigation costs associated with

clean up and demolition. The ER for Pilgrim should consider the reduced turbulence over ocean water,

including transport directly over water to the Boston area. The NUREG supplements should consider

the impacts of coastal meteorology for reactors on the East and West Coasts. The program CALPUFF

can be used to deal with dispersion over coastal waters.

12 This might be done by adding on extra plume segments to the end of a standard run, with varying delay times, and a total
added release equal to the assumed resuspension fraction times the initial release. This will tend to produce the
mathematical equivalent of resuspended material being carried in directions different from the main plume.
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Appendix I.

Variance in estimates are not considered in this report for the contention phase.

Based on the report of Gordon Thompson, the inventories at Pilgrim and Vermont Yankee are

somewhat higher than the 35 MCi considered in (Beyea et al. 2004a). For Pilgrim, Dr. Thompson

estimates 44 MCi; for Vermont Yankee, 39 MCi.

Thompson has also estimated a hotter heat rate for releases at Pilgrim and Vermont Yankee than

was assumed in the calculations in (Beyea et al. 2004a). 106-128 MW vs 40 MW. Plume rise varies as

the 1/3rd power of the heat rate in the standard "Briggs" formula for plume rise (Parks 1997), which

implies a 50% greater rise than would have been calculated in the MACCS2 program that was used in

the paper by Beyea, Lyman and von Hippel. For the contention phase of these proceedings, this

difference has been ignored, since a 50% increase in plume rise is within 1-standard deviation of the

value predicted by the formula (Irwin and Hanna 2004).
Rather than make new MACCS2 calculations for the contention phase of these proceedings, the

azimuthally-averaged radial population distributions for both Pilgrim and Vermont Yankee have been

compared as a function of distance with those for which economic and latent cancer consequences have

been calculated in (Beyea et al. 2004a). It is the radial population numbers that drive the economic

damage costs and cancer numbers. Figures 1 and 2 show the azimuthally-averaged radial population

distributions for Pilgrim and Vermont Yankee' for two different maximum distances. The CensusCD

computer program (Geolytics 2002) was used to generate these population distributions. The same

program was used in (Beyea et al. 2004a) for the five reactors, Catawba, Indian Point, LaSalle, Palo

Verde, and TMI.

The effect of variation in wind direction at Pilgrim is to reduce the average damages and latent

fatalities. Wind rose data taken from the Pilgrim FSAR shown in Figure 5 for the 300 foot tower

suggest a reduction factor of 0.666 for that facility. See caption for Figure 5. I did not find similar

data for a high tower in the FSAR for Vermont Yankee, so I have used the 0.666 factor determined for

Pilgrim. Wind flows at the surface given in the Vermont Yankee FSAR are not particularly relevant to

a hot release during a fire, since the plume will be elevated. The variance with angle appears to be

quite large, because the population figures change with release angle, as shown in Figures 3 and 4.

For economic damages from the 10% releases, we are interested in populations out to 250 miles
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(based on wedge model calculations). For the -100% releases, the corresponding distance is 700 miles.

The Pilgrim population figures best match Catawba out to 250 miles. For Vermont Yankee the

population figures best match Lasalle out to 250 miles. Out to 700 miles, both Pilgrim and Vermont

Yankee are most similar to Lasalle, although I discount the Lasalle cost figures to account for the lower

population values of Pilgrim and Vermont Yankee.

Table 7, shows the relevant costs extracted from Table 3 of(Beyea et al. 2004a) and adjusted as

indicated in the Table footnotes. These numbers were then fit to a power law function of release

magnitude. The corresponding functions were used to generate costs estimates for the Pilgrim and

Vermont Yankee releases estimated by Thompson, which differ somewhat from the releases assumed

for a spent-fuel fire in (Beyea et al. 2004a).

Table Z Assigning damage cost estimates in billions of dollars based on Table 3 of (Beyea et al.
2004a)

Release magnitude Pilgrim Vermont Yankee

3.5 MCi 71a) 5 4 b)

35 MCi 219c) 243d)

a) Cost figure for Catawba for a 3.5 MCi release.
b) Cost figure for Lasalle for a 3.5 MCi release.
c) Cost figure for Lasalle for a 35 MCi release reduced by 20%
d) Cost figure for Lasalle for a 35 MCi release reduced by 10%

Extrapolated and interpolated direct damage costs for Pilgrim and Vermont Yankee were computed

from the following formulas:

Pilgrim: Damages = 0.66* 35* (release in Mci)0'5

Vermont Yankee: Damages = 0.66 * 24 * (release in MCi)0 65

The factor of 0.66 comes from wind-rose effects.

Administrative costs are taken equal to direct costs, following the suggestion of (Chanin and Murfin

1996). Property loss estimates are discussed below.
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Estimates of losses in property value. It is assumed that an area exists around the "main portion" of the

plume, where potential property buyers would be concerned about residual risk. (The main portion of

the plume is defined as the area where remediation or demolition takes place.) Outside the main

plume, contamination would still be measurable. Lack of trust in statements by government would

translate into loss in property values. All things being equal, persons would wish to live as far away

from contaminated areas as possible.

Note that radioactive deposition would extend into these non-remediated areas, both from the

immediate release and from resuspension in the weeks and years after the release and from subsequent

demolition and remediation efforts. People would be accumulating long-term radiation doses, which

government sources would say are too trivial to worry about. Expert opinion would differ' on the

seriousness of the long-term exposures. Confidence in government would likely drop over time based

on revelations of government failings. If past patterns are followed, government leaders would early

on feel compelled to downplay the true situation to prevent panic. Although it is hard to see how they

could act otherwise, it is also hard to see how citizens enthusiasm for purchasing property in the

vicinity of the main plume would not be weakened.

How much would property values decline? Based on expert reports filed in litigation

concerning the Rocky Flats nuclear weapons facility, and the jury decision favorable to plaintiffs in that

litigation (2006), I assume a 5% loss in property value for property lying within measurable contours of

contamination. This is quite conservative, since the jury accepted Plaintiffs' expert assessment that

residential values dropped by 7%,13 vacant land by 30%, and commercial land by 53%. For the

calculations in this report, I define the main, remediated plume as a 0.24 wedge extending out to 250

miles for the 10% release and 700 miles for the -100% release.

Areas where property damage loss is assumed to take place extends outward from the plume to

1000 miles, which is where the damage calculations stop in (Beyea et al. 2004a). In addition, property

in areas to the side of the plume are also expected to suffer a 5% loss in value. Because I have no firm

basis for determining the distance to which property loss would extend, I have picked a ten-fold range.

At the low end, as many people outside the main plume are assume to be affected as live in the main

plume. At the high end, I pick ten times as many persons.

13 The "residential" figure appears to be some sort of compromise. It's within a range reported by expert Radke's year-by-
year multiple regressions for 1988-95, but it's less than the 10% that expert Hunsperger ultimately estimated. Personal
commuication, 2006, Peter Nordberg, Berger and Montague.
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MACCS2 accounts for inhalation of resuspended material at the location where radioactivity is

deposited (Chanin et al. 2004), Section 2, page 6-14. However, MACCS2 does not allow for

redistribution of resuspended material to new locations. Yet, 10% of radioactivity deposited on

vegetation maybe blown off in the first few weeks, 14 with additional resuspension over decades,15

increased dramatically by anthropogenic activity during clean up and remediation (Schershakov 1997).

I adopt a net resuspension factor for Cesium-137 of 10% over the long term, which should be a

conservative choice in this context.16 To account for the latent cancers that would be caused by this

redistribution of radioactivity, I have made the approximation that no such re-deposited material would

be high enough to generate remediation. (If this assumption is violated, the number of latent cancers

from redistributed radioactivity would go down, but it would then be necessary to increase clean-up

costs.)

Based on wedge model calculations, I know that remediation reduces latent cancers by a factor

of 10 or more. Thus, the contribution from redistributed radiation to total cancers, under the

assumptions I have made, should be more than the direct contribution from the remediated plume (10%

X 10 = 100%). A more precise calculation could be obtained by running MACCS2 in a special way,

even though MACCS2 does not directly handle redistributed radioactivity. (MACCS2 only allows

straight-line plume segments and does not allow wind trajectories (Chanin et al. 2004), Section 5, page

1-4.) However, MACCS2 does allow multiple straight-line segments with different starting times

(Chanin et al. 2004), Section 2, page 6-14. If MACCS2 was run with extra plume segments added on

to the end of a standard release sequence, with varying delay times, and a total added release equal to

14 (NUREG 1975), Appendix VI. Radioiodine after weapons fallout shows very rapid decline over periods of days, some of
which must be due to wind action (NCI 1997), Table 4.8. The half-life for small particles is longer, about 14 days (Prohl et
al. 1995). Resuspensionfactors in the early days after the Chernobyl accident have shown very high values, including 2.4
E-04 m-1 at one day after deposition (Schershakov 1997). Such a high rate could not be maintained without completely
exhausting the surface concentration in a very short time. The resuspension factor has been estimated to drop as an inverse
power of time in days, with an exponent of 0.5-to-1.67 (Schershakov 1997). At issue is the size of the resuspended
material, because some radioactivity might deposit on relatively large particles on vegetation that are easily removed by
wind.
15 Resuspension rates measured for Chernobyl radiocesium are also high (IE-08 s" ) (Schershakov 1997). When such a
high uplift rate is totaled for periods of years, a 10% net loss is quite reasonable, although resuspension rates were measured
to decrease by an order of magnitude over time (Schershakov 1997). Studies by my colleagues and I have indicated that
underground material is brought to the surface by animal burrowing (Morrison et al. 1997; Smallwood et al. 1998), where it
is subject to wind resuspension. Thus, movement into the soil of radiocesium does not keep it away from the surface
forever. Smallwood has estimated from his measurements in California and Colorado that about 0.5 % of underground
radioactivity should be brought to the surface each year by animal burrowing, including ant burrowing (Smallwood,
personal communication, 1998). How relevant this number is to the East Coast is not known.
16 Because of lack of data on particle sizes, analysts may differ as to how much resuspended material would be in particle
sizes large enough. to travel outside the main plume before remediation. However, most land area would not be remediated.
In any case, it will be important for the field of contamination consequence analysis to have debates on this subject.
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the assumed resuspension fraction times the initial release, then MACCS2 will produce as output the

mathematical equivalent of resuspended material being carried in directions different from the main

plume.
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Figure 1.

Population in 0.24-radian plume for Pilgrim, Verrmont Yankee, to 250 mi
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Figure 2.

Population in 0.24-radian plume for Pilgrim, Vermont Yankee, to 700 Mn
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Figure 3. Calculated with the SECPOP 2000 computer code (Bixler et al. 2003).
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Figure 4. Calculated with the SECPOP 2000 computer code (Bixler et al. 2003).
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Figure 5: In the wind rose below for Pilgrim, an excess frequency beyond the 4% circle is shown for

winds coming from the Southwest, which would blow out over the ocean. Ignoring return flows, such

excess flows would not contribute to damage. The excess beyond the 4% circles is about 33% of the

total year. Removing this excess leaves a roughly axially-symmetric flow, which matches the

assumptions used in the paper by Beyea, Lyman, and von Hippel.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety And Licensing Board

in the Matter of
Entergy Corporation
Pilgrim Nuclear Power Station
License Renewal Application

Docket # 50-293-LR

June 20, 2007

DECLARATION OF BRUCE A. EGAN, SC.D., CCM, IN SUPPORT OF
PILGRIM WATCH'S RESPONSE OPPOSING ENTERGY'S MOTION FOR
SUMMARY DISPOSTION OF PILGRIM WATCH CONTENTION 3

I, Bruce A. Egan prepared the attached document; and declare that under penalty of

perjury that it is true and correct to the best of my understanding.

Bruce A.Egan
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DECLARATION OF BRUCE A. EGAN, Sc.D., CCM

1. I am President of Egan Environmental Inc., an environmental consulting company
based in Beverly, MA. My educational and professional experience is
summarized in the Curriculum Vitae attached to this Declaration.

2. 1 earned an AB degree from Harvard College in 1961 and a S.M. degree in
Engineering and Applied Physics from the Harvard Graduate School of Arts and
Sciences in 1962. Between 1962 and 1964, 1 continued to take graduate level
engineering courses while I was employed full time by Harvard University as
Engineer-in-Charge of their undergraduate instructional laboratories. I then
worked fbr four years for The National Committee for Fluid Dynamic Films
making educational films for graduate level students. I earned a second Masters
(S.M, 1969) and a Doctorate (Sc. D., 1972), in Environmental Health Sciences
from the Harvard School of Public Health. To support my doctoral thesis topic on
Numerical Modeling of Urban Air Pollutions Transport Phenomena, I cross
registered at MIT for courses in Meteorology.

3. Before starting my own company in 1998, 1 was Vice President and Technical
Director at Woodward Clyde Consultants and, before that, Senior Vice President
and Chief Scientist at the ENSR Corporation. I have over 35 years of experience
as a manager and an environmental scientist on projects involving the
development and application of atmospheric dispersion models to complex
topographic situations including mountainous terrain, and coastal settings.
Clients for my work have been in the power production, oil and gas industries,
chemical industry, pulp and paper and other industries, trade associations,
government agencies at both federal and state levels, universities, environmental
groups and law firms. Much of my work relies upon my training and experience
with air pollution meteorology and air quality models as they are applied to
permitting and compliance demonstrations for regulatory applications. However
in the context of the issues regarding this reply to a motion for a Summary
Disposition, I note that I have also performed accident and consequence analyses
for Risk Management Plans and modeling for both hypothetical and actual
accidental release scenarios involved in litigation- I am the co-author of book
providing guidance on compliance with EPA's Risk Management Program under
the Clean Air Act.

4. 1 have been an active member of the American Meteorological Society (AMS)
for over thirty five years and have served on their committees relating to air
pollution and meteorology. I am a Certified Consulting Meteorologist (Number
196) of the AMS. I am also an elected Fellow of the AMS. I have been an active
member of the Air and Waste Management Association (AWMA) for over three
decades and have served on their Editorial Board and on several of their
committees. I am also an elected Fellow of the AWMA.

5. 1 am familiar with Pilgrim Watch Contention 3 which, as admitted by the
Licensing Board asserts that "Applicant's SAMA analysis for the Pilgrim Plant is
deficient in that the input data concerning (1) evacuation times, (2) economic
consequences, and (3) meteorological patterns are incorrect, resulting in incorrect
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conclusions about the costs versus benefits of possible mitigation alternatives,
such that firther analysis is called for."

6. In this Declaration, I will address Pilgrim Watch Contention 3 because having
representative meteorological patterns is a foundation element for air quality
dispersion modeling, for developing credible evacuation plans, estimating realistic
evacuation times and in assessing the cost versus benefits of possible mitigation
efforts.

7. Dispersion models rely upon the adequacy of the input meteorological data to
represent the important air flow regimes. The field of dispersion modeling has
developed rapidly since models were first routinely used in regulatory
applications in the 1960 s and early 1970s. The Clean Air Act Amendments of
1977 created fTither reliance on atmospheric dispersion models for the
establishment of emission limits for new industrial sources seeking licenses and
permits under the Clean Air Act- The US EPA and other groups initiated research
program to improve the science of dispersion models and the US EPA began to
establish performance measures for models and to provide guidance and
recommendations for the testing and adoption of improved models in permit
applications. The result was further advancement in modeling methods that have
persisted to the current decade. Specifically, very significant improvements have
been made in the parameterization of the atmospheric boundary layer wind
profiles, temperature profiles and variations of turbulent mixing rates with height
above the ground surface. As a result of the Clean Air Amendments of 1977, The
US EPA has been instrumental in encouraging and supporting the development of
improved models including those defined as guideline models AERMOD and
CALPUFF (EPA, 2005). AERMOD includes highly sophisticated algorithms for
including spatial variations of the ground surface parameters of roughness
lengths, surface albedo and the Bowen ratio into the parameterizations of wind
and turbulence levels as a function of height. CALPUFF has the added features of
allowing spatially variable wind fields. These models are now routinely used for
regulatory applications and for risk assessments.

8. Even more advanced prognostic dispersion models have been developed for other
applications including forecasting of sports events and real time model for
weather lbrecasting and air quality predictions. For example, the MM5
meteorology model was used as a real time forecast model for predicting wind
and dispersion conditions in last years winter Olympics.

9. Similar improvements to the model parameterizations have not been required for
models used by the NRC for applications to the permitting of nuclear power
plants. The MAACS2 code is based upon a straight line, steady state Gaussian
plume equation that assumes that meteorological conditions are steady in time and
uniform spatially across the study region for each time period of simulation. It
does not allow consideration for the fact that the winds for a given time period
may be spatially varying. For example, the wind speeds and directions over the
ocean and over the land near the Pilgrim Nuclear Power Station (PNPS) are
assumed to be the same. Thus the presences of sea breeze circulations which
dramatically alter air flow patterns are ignored by the model. As discussed later,
the nearby presence of the ocean greatly affect atmospheric dispersion processes
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and is of great importance to estimating the consequences in tenns of human lives
and health effects of any radioactive releases from the facility.

10. The sea breeze circulation is well documented (Slade, 1968, Houghton, 1985,
Watts, 1994, Simpson, l994).The pressure differences that result in the
development of a sea breeze essentially start over the land area well after sunrise.
Along a coast, the sun heats the land surfaces faster than water surfaces. The
warmer air above the land is more buoyant and initially rises vertically. The
resulting lower pressure over the land draws air horizontally in from surrounding
areas. Near a coast, -the air over the water is cooler and denser and is drawn in to
replace the rising air. This horizontal flow represents the advent of the sea breeze.
The air starting to flow over the land is cooler than the air aloft and like any dense
gas tends to resist upward vertical motions and prefers to pass around a terrain
obstacle rather than up and over it The density difference al so suppresses
turbulence that would mix the air vertically, As this air flows over the rougher and
warmer land, an internal boundary layer is created which grows in height within
the land hound sea breeze flow. Further inland the flow slows and warms and
creates a return flow aloft which flows much more gently back out over the ocean
to complcte the overall circulations. Thus, the presence of a sea breeze circulation
changes the wind directions, wind speeds and turbulence intensities both spatially
and temporally through out its entire area of influence. The classic reference
Meteorology and Atomic Energy, (Section 2-3.5 ) (Slade, 1968) succinctly
comnments on the importance of sea breeze circulations as "The sea breeze is
important to diffuision studies at seaside locations because of the associated
changes in atmospheric stability, turbulence and transport patterns. Moreover its
almost daidly occurrence at many seaside locations during the warmer seasons
results in significant differences in diffusion climatology over rather short
distances."'

11. Egan Environmental Inc. was the prime contractor to the Massachusetts
Department of Public Health for a modeling study of the effects of sea breeze
circulations on air quality on Cape Cod. (Egan Environmental, 2002). Upper C~ape
Cod is surrounded on three sides by water bodies and can have very complicated
air flow fields. We lead a team of researchers familiar with the MM5 meteorology
model and with CALPUFF, SCIPIJFF and other trajectory models which can be
driven by dhe time and spatially varying wind fields computed by meteorological
flow models. We performed analyses for elevated emissions from two different
power plants, emissions from vehicular traffic along roadways and emissions
from ground level area tyrpe sources. The model was able to simulate -the main
features and effects of sea breeze circulations including the occurrence of
converging sea breezes from multiple coast lines. The modeling effort is an
example of the advanced capabilities that have been developed for complex flow
situations generally and for sea breeze flows specifically. The methodologies are
amenable to both diagnostic and real time prognostic applications.

12. 1 have reviewed the report (Spengler and Keeler, 1988) documenting and
describing meteorological conditions in the vicinity of the Pilgrim Nuclear Power
Plant. Ths work is relevant to the issue of the need for more extensive
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meteorological measurements in the vicinity of the power plant. I support their
analysis of sea breeze effects and their general recommendations.

13. Comments on items in the Declaration of Kevin R_ O'Kula:

Item 7: The claim that MACCS2 is a state-of-the-art computer model is not correct.
MACCS2 does not rely upon or utilize the most current understandings of boundary
layer meteorological parameterizations such as those adopted by the current US EPA
in the models AERMOD OR CALPUFF (EPA,2005)

Item 14: The Gaussian plume model employed in the PNPS MACCS2 model may be
the standard for NRC but it is not the basis for advanced modeling used by other
regulatory agencies within the US. It is not appropriate for the PNPS coastal location.

Item 15: With the rapid advancement of computers and software in the past decade,
computational time should not be a major factor in the choice of a dispersion model
used for non real time applications. My experience is that most dispersion model runs
require that multiple years of hour by hour meteorological data be used, that
computations for hundreds of receptors locations be made and that source inventories
sometimes include hundreds to thousands of sources which may have to be broken
down to even larger numbers of individual point or area type sources for
computational reasons. Many models also use multiple runs using 'bootstrap'
techniques to generate statistical bounds on the model predicted values. Other
modeling groups have not found similar applications "simply impracticable"

Item 16: This declaration seems to state that randomly chosen meteorological
conditions would give the same results as inputting meteorological conditions as a
function of time. This is an erroneous concept with real meteorology which does not
generally behave in a random manner.
In order to take into account meteorological conditions 'as a function of time' a
model must process the meteorological data sequentially with time. A common
phenomenon in weather data analysis is the role of persistence of combinations of
meteorological events over periods of hours to many days. The probability that the
next hour's meteorology will be similar to the previous houres or that tomorrows
weather will be like today's is fairly high and certainly not random or independent of
what happened in the previous time period. It also matters from an air quality point
of view if winds are very low and dispersion very small for several hours in a row. To
accommodate the real role of persistence in dispersion modeling EPA requires
sequential modeling for all averaging times from 3 hour averages to annual averages.

Items 17, 18 and 19: The fact that a model may seem to be conservative in particular
applications or in limited data comparisons does not mean that the model is better or
should be recommended for an application. Models can be conservative but have
incorrect simulations of the underlying physics. Similarly, sensitivity studies do not
add useful information if the primary model is flawed.
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Item 20: There are several misleading statements in this statement.
First, the statement that the meteorological data collected at the PNPS site would
reflect the occurrence of the sea breeze in terms of wind speeds and direction is not
necessarily true. As described earlier, the sea breeze is highly temporally and spatially
dependent. A measurement at a single station will not provide sufficient information
to allow one to project how an accidental release of a hazardous material would
travel. One needs supplemental informnation, preferably in terms of additional
meteorological stations. For example a wind sensor located low along the coastline
could provide an early warning of the onset of the sea breeze. Another met station
further inland could conifirm the strength and direction of the sea breeze event. More
data would allow the implications of the sea breeze to be even better understood.
Measurement data from one station will definitely not suffice to define the sea breeze.
Secondly, the contention that the sea breeze is 'generally beneficial in dispersing the
plume and in decreasing doses' is incorrect. If a sea breeze were to not develop under
conditions that they normally would develop, the air flow at the PNPS would be
offshore, over the ocean, and be much more beneficial to the adjacent shoreline
communities. It is in fact the presence of a sea breeze flow that would transport a
release inland that is the greatest danger. Thus contrary to the implications of this
declaration, the development of a sea breeze flow is the common meteorological
condition that must be most closely monitored at the PNPS.
Thirdly, this statement reflects a misconception that the sea breeze is "generally a
highly beneficial phenomena that disperses and dilutes the plume concentration and
thereby lowers the projected doses downwind from the release point ". If the same.
meteorological conditions that are conducive to the development of a sea breeze at a
coastal site (strong solar insolation, low synoptic scale winds), were to occur at a non
coastal site, vertical thermals would develop at somewhat random locations. To the
extent that they develop over a pollution source, these thermals would carry
contaminants aloft and away from the population living at ground level. In contrast, at
a coastal site, the sea breeze would draw contaminants across the land and inland
subjecting the population to potentially larger doses.
These misconceptions are important because they reveal a lack of appreciation of the
importance of sea breeze flows on coastal community population exposures and on
the need to obtain and properly use sufficient meteorological data in emergency
response planning.

14. Dispersion models used for developing evacuation plans or in implementing
evacuation plans need to provide realistic projections of expected ambient air
concentrations and dosages that the public might be subjected to.
While for many regulatory applications of models, especially to support licensing
applications, modelers may rely on being conservative in the sense of over predicting
expected concentrations, models used for emergency planning or evacuation purposes
must be based upon good science and provide realistic assessments of where and for
how long exposures to the public might take place-
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Thus import-nt decisions about when population groups should be evacuated from
any given area and for what population groups shelter-in-place options should be
recommended, need to rely upon highly competent atmospheric dispersion
simulation methodologies.

15. Under current NRC regulations, the Emergency Planning Zone (EPZ) concerned
with plume exposure inhalation risk pathways is defined by a ten mile radius centered
on the release point. The first 5 miles radius of that zone is an area where complete
evacuation may be mandated. The area from 5 miles out to 10 miles consists of
wedge shaped areas defined on the basis of a single wind direction observation at the
power plant site. The above discussions about sea breeze flow means that a single
measurement point would not necessarily be indicative of the actual flow further
inland. A state-of-the-art system could be designed that would utilize real time multi
station meteorological data in conjunction with a real time meteorological flow model
that could predict the expected plume trajectory in real time.

16. My analysis supports Pilgrim Watch's contention has relied upon incorrect
meteorological assumptions and models and this has caused it to draw incorrect
conclusions about the costs versus benefits of possible mitigation alternatives
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Bruce A. Egan, ScO., CCM
Principal, Egan Environmental Inc.

AREAS OF EXPERTISE

• Air Quality Regulations

* Air Quality Modeling
and Permitting

• Air Toxics

• Hazard Assessments

* Clean Air Act
Compliance Strategies

• Project Management

EDUCATION

Harvard. School of Public
Health: Sc.D.,
Environmental Health
Sciences, 1972

Harvard School of Public
Health, S.M., Industrial
Hygiene, 1969

Harvard University: S.M.,
Mechanical Engineering,
1962

Harvard College: A.B.,
Engineering, 1961

PROFESSIONAL HISTORY

Egan Environmental Inc.
Principal, 1998 to Present

Woodward-Clyde
Consultants, Boston, MA,
Vice President and
Technical Director, Air
Quality Services, 1994-
1998

ENSR Consulting and
Engineering (formerly
ERT), Senior Scientist to
Senior Vice President and
Chief Scientist, 1971-1994

REPRESENTATIVE EXPERIENCE

Dr. Egan has over 35 years experience in Clean Air Act
regulatory consulting, air quality model development and
application, micrometeorology, fluid dynamics and
thermodynamics, environmental risk analyses, air toxics, air
quality permitting, visibility analyses, and litigation support.
He has managed numerous projects involving the
development and application of environmental impact
modeling techniques, dispersion modeling in complex or
mountainous terrain, modeling of sea breeze circulations, the
modeling of accidental releases of chemicals, and the
analysis of associated data. He has managed and led
projects involving New Source Review, Prevention of
Significant Deterioration, State Implementation Plan
revisions, and Air Toxics Issues following the 1990 Clean
Air Act amendments. He has also specified the
meteorological data gathering needs for several regulatory
compliance programs. He is considered an expert on EPA's
Risk Management Program regulations and has made dozens
of presentations to industry and regulatory groups on the
implications of the rules. He has co-authored a book on this
subject for the Air and Waste Management Association
entitled "A Guide to EPA's Risk Management Program
Under Section 112(r) of the Clean Air Act: Strategies for
Effective Compliance"

* Expert testimony and support regarding the potential air
quality impacts of a proposed tunnel ventilation facility in
downtown New York City. Work involved review of all the
facilities sources of air pollutants in the context of complex
airflow patterns and the potential for infiltration of
contaminants into the ventilation systems of nearby high rise
buildings.

* Project Manager for assessing the air quality impacts of
aircraft and airport related activities on local air pollution
levels. Project involves the use of the FAA EDMS emissions
and dispersion modeling system and the EPA AERMOD
model.

• Project Manager for the application of the ISCST dispersion
model to assessing air quality in the South Bronx for
different transportation alternatives for large truck transport
of municipal waste to waste transfer stations. The project
involved working with New York University and a team of
experts of traffic models and environmental policy
alternatives.
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Bruce A. Egan, Sc.D., CCM
Principal, Egan Environmental Inc.

PROFESSIONAL HISTORY
(Continued)

Educational Development
Center, Staff Engineer to
Associate Director, 1964-
1968

Harvard University,
Engineering and Applied
Physics Laboratories,
Engineer-in-Charge,
Undergraduate Instruction
Laboratory, 1962-1964

REGISTRATION

Certified Consulting
Meteorologist # 196,
American Meteorological
Society

AFFILIATIONS

Air and Waste Management
Association.

* Fellow
• Editorial Review

Board
" Faculty - Air Toxics

Workshops
* Member AB-3

Committee

American Meteorological
Society -Fellow

Harvard School of Public
Health. Visiting Lecturer on
Air Pollution Meteorology
1995-1997

Commonwealth of
Massachusetts Pesticide
Board, Former Member

Wenham Lake Watershed
Association- Director and
Treasurer

Project Manager for the development of models of the
effects of complex sea breeze circulations on air quality on
Cape Cod. This project involved the adaptation of the
meteorological model, MM5, to a fine grid resolution and
the use of this program to drive SCIPUFF, and
CALMET/CALPUFF and ISC. The effects of sea breezes on
emissions from both elevated and ground level sources were
simulated.

Principal Investigator for the PSD permitting of a municipal
solid waste incinerator expansion in a coastal setting with
nearby high terrain. This project was the first to use
AERMOD in Hawaii and involved use two different
meteorological data bases with AERMOD.

Principal Investigator for the evaluation of state-of-the-art
models (e.g., AERMOD, ADMS, ISC3) for application to
dispersion of toxic substances in the vicinity of refineries.

0 Principal Investigator for the offsite consequence analyses
aspects of Risk Management Plans for paper industry,
refinery, electric and gas utility, and wastewater treatment
facility clients covered by EPA's Risk Management Program
regulations.

Principal investigator for developing a model Risk
Management Plan for utilities, which addressed coordinated
compliance with the OSHA Process Safety Management
standard and EPA's Accidental Release Prevention Program
(Clean Air Act section 112(r)) regulation.

* Project manager for the analysis of the performance of
alternative dispersion models under consideration for
becoming approved, 'guideline' models for application to
mountainous terrain settings.

* Project manager for the development and application of
mathematical models to assess the ambient air consequences
of accidental releases of toxic gases.

Analyzed environmental consequences of accidental
chemical spills, including heavier than air gases, volatile
liquids and aqueous solutions of hazardous chemicals for
several different clients.

Consulted with business trade associations on state
regulatory program issues related to toxic air pollutants.
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Principal, Egan Environmental Inc.

0 Project manager for numerous projects involving the
development and application of environmental impact
modeling techniques and the analysis of associated data.

Project director for U.S. EPA sponsored Complex Terrain
Model Development (CTMD) project. Multi-year effort
required field experiments, assimilation of physical
modeling experiments, and development of a state-of-the-art
dispersion model for ultimate use in regulating emission
sources located in mountainous terrain settings.

* Principal-in-charge for the Electric Power Research Institute
(EPRI) sponsored Plume Model Development and
Evaluation (PMD&E) Hybrid model project. This was a
multi-year effort requiring the development, on the basis of
field experiment data, of an advanced dispersion model for
use at fossil fuel-fired power plants throughout the U.S.

Project Manager for New Source Review permitting of a

major expansion of a paper mill. Work involved developing
a multi year strategy, extensive analyses of PSD netting
options and working with design and construction engineers.

Project director for a multi-phase effort to obtain approval
for early reduction postponement of MACT standards
applicable to a large chemical production facility. Work
entailed extensive emissions data collection, emissions
estimation efforts for a wide variety of source types, and
regulatory interpretation and negotiation.

Project manager for the air quality permitting of a paper
mill. This project involved the collection of two years of
meteorological data, extensive ambient air quality
measurements, and subsequent use of this data in model
development, validation and application efforts. Frequent
coordination with state and federal agencies brought this
effort involving a State Implementation Plan revision to a
successful conclusion

Provided litigation support and expert witness testimony
related to complex terrain dispersion modeling, accidental
releases of toxic substances, PSD permitting issues, and
other air quality analyses.
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PROFESSIONAL ACTIVITIES

(2005) Contributor to Comments of the AWMA Meteorology
Committee on the AERMOD Model for EPA's 8th Conference on
Air Quality Modeling. Research Triangle Park. NC. September,
2005.

(2005) Session Chair: Air Quality Model Applications and
Evaluation-Part I. NOAA/EPA Golden Jubilee Symposium on
Air Quality Modeling and its Applications. Research Triangle
Park NC. September 20-21, 2005 )

(2003) Session Chair: CALMET/CALPUFF Studies. AWMA
Conference: Guideline on Air Quality Models: The Path
Forward. Mystic, CT. October 2003.

(2000) Coordinator of Comments of the AWMA Meteorology
Committee on the AERMOD Model for EPA's 7th Conference
on Air Quality Modeling. Washington D.C. August 2000.

(1996) Cochairman of Frank Pasquill Memorial Session. Ninth
Joint Conference on Applications of Air Pollution Meteorology
with A&WMA. 76TH AMS Annual Meeting. Atlanta, Georgia.

(1995) Coordinator/Presenter; Comments of the AWMA
Meteorology Committee and the AMS Committee on
Meteorological Aspects of Air Pollution at EPA's 6th
conference on Air Quality Modeling. Washington, DC.

(1995-1997) Instructor, Atmospheric Science and Radioactivity
Releases. Harvard School of Public Health Center for
Continuing Professional Education.

(1992-1997) Faculty Instructor, Air and Waste Management
Association Title III Workshop Series specializing on
'Accidental Release Prevention', 'Residual Risk', 'Alternatives
to MACT', and 'Air Toxics Overview'. Twelve Locations,
Nationwide.

(1992-1993) Lecturer, Air and Waste Management Association
Short Courses on Implications of the 1990 Clean Air Act
Amendments.

(1992-1996) Member, Editorial Review Board, Journal of the
Air and Waste Management Association.

(1991) Member, EPA Research Grant Review Panel, Durham,
NC.

(1990) Co-Chairman and Speaker, "Air Toxics Regulation
Conference" Executive Enterprises, Inc., Washington, DC.
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(1990) Speaker, "Driving Forces in Air Toxics Regulations"
California Clean Air Regulation and Compliance Conference,
San Francisco, CA.

(1990) Member, American Meteorological Society Awards
Committee.

(1990) Member, Editorial Review Board, Journal of the Air and
Waste Management Association.

(1988) Speaker, "The New Maryland Air Toxics Program,"
Maryland Chamber of Commerce, Columbia, MD.

(1988) Lecturer, AIChE course "Safety Analysis and Risk
Assessment for Chemical Process Industry Practitioners,"
Princeton, NJ.

(1988) Chairman, National Acid Precipitation Assessment
Program, Task Group Inl Peer Review Panel for Completed
Work.

(1986) Lecturer, UNESA Workshop, "Air Pollution Diffusion
Model Utilization for Siting and Operation of Fossil-Fuel Power
Plants," Madrid, Spain.

(1986) Member, DOE Review Committee for the Atmospheric

Sciences in Complex Terrain (ASCOT) Program.

(1985) Member, DOE Review Committee for the Illinois State
Water Survey Program in Atmospheric Sciences.

(1985) Member, Peer Review Committee for U.S. EPA Office
of Research and Development.

(1984) Participant on National Science Foundation/Council on
Environmental Quality Expert Panel, on Geochemical and
Hydrological Processes and their Protection.

(1984) Lecturer at the Institute of Atmospheric Optics and
Remote Sensing on Dense Gas Dispersion Models and
Emergency Response Models.

(1984) Invited Opening Lecturer at the 29th OHOLO
Conference on Boundary Layer Structure, Modeling and
Application to Air Pollution and Wind Energy. Zichron
Yaacov, Israel.

(1983) Invited Speaker and Participant at the Gordon Research
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Conference on Aerobiology, New London, NH.

(1983 to 1985) Member of the University of Chicago Review
Committee for the Energy and Environmental Systems Division
at Argonne National Laboratory.

(1983) Chairman for the AMS/EPA-sponsored Workshop on
Dispersion in Complex Terrain, Keystone, CO.

(1983) Member, American Meteorological Society Awards
Committee.

(1982) Subgroup Chairman at the AMS/EPA-sponsored
workshop on Quantifying and Communicating Uncertainty in
Regulatory Air Quality Modeling, Woods Hole, MA.

(1981) Panel Leader at the U.S. EPA-sponsored workshop of the
Role of Atmospheric Models in Regulatory Decision Making,
Airlie House, VA.

(1980) Subgroup Chairman at the AMS/EPA-sponsored
Workshop on Dispersion Model Performance, Woods Hole.
(1980-1982) Member of the Argonne University Association
Review Committee for the Energy and Environmental Systems
Division of Argonne National Laboratory.

(1979 to 1982) Member of the Steering Group of the AMS/EPA
Cooperative Agreement.

(1979) Member of the National Commission on Air Quality
Atmospheric Dispersion Modeling Panel, Washington, DC.

(1979) Panel Leader at the U.S. EPA Workshop to Develop
Recommendations on Atmospheric Dispersion Models in
Complex Terrain, Raleigh, NC.

(1977 to 1983) Member of the General Committee of the Air
Pollution Control Division of the American Society of
Mechanical Engineers.

(1977) Program Chairman for the AMS/APCA Joint Conference
on Applications of Air Pollution Meteorology, Salt Lake City,
UT.

(1977) Invited Participant in the AMS Workshop on Stability
Classification Schemes and Sigma Curves, Boston, MA.

(1977) Invited Participant in the U.S. EPA-sponsored Specialists
Conference on the EPA Modeling Guideline, Chicago, IL.

(1976) Participant in the USA-USSR Working Group on Air
Pollution Modeling, Instrumentation and Measurement
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Methodology, Leningrad, USSR.

(1976) Invited Participant in the DOE/ERDA-sponsored
Workshop on Research Needs for Atmospheric Transport and
Diffusion in Complex Terrain, Albuquerque, NM.

(1975) Consultant to the Office of Technical Assessment to
review the U.S. EPA 5-Year Plan for Research and
Development, Washington, D.C.

(1975 to 1979) Member of the American Meteorological Society
Committee on Meteorological Aspects of Air Pollution,
(Chairman 1976, 1977).

(1975) Invited by the American Meteorological Society to
prepare and present a comprehensive review, Turbulent
Diffusion in Complex Terrain, Boston, MA.

PUBLICATIONS Egan, B.A. and B.L. Murphy. 2006: Forensic Air Dispersion
Modeling and Analysis. Chapter 12 Introduction to
Environmental Forensics ELSEVIER.

Egan, B.A., N.L. Seaman, R. Yamartino and J. Purdum. 2002:
Modeling Pollutant Dispersion from Elevated and Ground Level
Sources affected by Sea-Breeze Circulations produced by Cape
Cod and its Surroundings. 12'h Joint Conference on Applications
of Air Pollution Meteorology with the Air and Waste
Management Association. 20-24 May, Norfolk, Virginia. Paper
1.6.

Egan, B.A., N.L. Seaman, and R. Yamartino 2002:
Development of a Dispersion Modeling Capability for Sea
Breeze Circulations and other Air Flow Patterns over
Southeastern Massachusetts. RFR File Number 1J2
Commonwealth of Massachusetts Dept of Public Health.
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Boston, MA. January 2002.

Seaman, N.L., A. Deng, G.K. Hunter, B.A. Egan and A.M.
Gibbs. 2002: Numerical Study of the Influences on Pollutant
Transport Due to Multiple Convergence Zones in the Sea
Breezes of Cape Cod and Southeastern Massachusetts. 12 th Joint
Conference on Applications of Air Pollution Meteorology with
the Air and Waste Management Association. 20-24 May,
Norfolk, Virginia. Paper 2.3.

Egan, B.A. and W. H. Snyder. 2001: "Atmospheric Dispersion:
Complex Terrain." Chapter in the "Encyclopedia of
Environmetrics." John Wiley and Sons, West Sussex, UK

Hanna, S. R., B. A. Egan, J. Purdum, and J. Wagler. 2000:
Comparison of AERMOD, ISC, and ADMS Model Performance
with Five Field Data Sets. Presented at the 93rd Annual Meeting
and Exhibition of the Air and Waste Management Association,
Salt Lake City, Idaho

Egan, B. A., and D. Heinold. 1997. "A Guide to EPA's Risk
Management Program Under Section 112(r) of the Clean Air
Act: Strategies for Effective Compliance." Air and Waste
Management Association, Pittsburgh, PA.

Egan, B.A., and J.A. Yuhas. 1997. "The Development of
Alternative Scenarios for Hazard Analyses under 1 12(r)(7)."
Presented at the 90th Annual Meeting and Exhibition of the Air
and Waste Management Association, Toronto, Canada.

Egan, B.A., R.G. McInnes, J.M. Kingsley. 1993: A Compliance
Information Management System for Air Quality Regulatory
Needs. Presented at the 86th Annual Meeting of the Air and
Waste Management Association. Denver, CO.

Egan, B.A., 1992: Science and Technology. Chapter in Clean
Air Law and Regulation. Timothy A. Vanderver, Jr., Editor-in-
Chief. The Bureau of National Affairs, Inc., Washington, DC.

Egan, B.A., 1992. Modeling for Accidental Releases of Air
Toxics. Proceedings of the AWMA Specialty Conference: New
Hazardous Air Pollutant Laws and Regulations, Their Impact on
Industry, Government and the Public. King-of-Prussia, PA

Egan, B.A. 1992. Environment Action "Game Plan."
Hydrocarbon Processing, January 1992, pp. 99-101.

Egan, B.A. 1991. Proactive Steps for Industry Regarding Clean
Air Act Provisions. Journal of Environmental Regulations.
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Winter 1991-92, pp. 187-193.

Egan, B.A. 1991. The New Clean Air Act Amendments: Action
Items Industry Can Take Now. ENSR Report.

Egan, B.A. 1991. Modeling and Analysis Needs for the
Prevention of Accidental Release Provisions of the 1990
CAAA. Presented at the 84th Annual Meeting of the Air Waste
Management Association, Vancouver, BC.

Egan, B.A. 1991. Air Toxics Provisions of the Amendments to
the Clean Air Act. Presented at the TAPPI Conference. April
1991. San Antonio, TX.

Egan, B.A. and R. Dickinson. 1990: Air Toxics Provisions of
the Clean Air Act and the Pulp and Paper Industry. Technical
Association of the Pulp and Paper Industry. Annual Meeting.
April 1990. Seattle, WA.

Egan, B.A. 1990: Federal Clean Air Act Amendments -

Requirements for the Chemical Industry. American Institute of
Chemical Engineers Environmental Meeting. Orlando, FL.

Egan, B.A. 1989: "New Clean Air Legislation Could Mean
Large Industry Expenditures." Pulp and Paper Magazine, pp.
179-180. September 1989.

Egan, B.A. and M.T. Mills. 1989. "Estimating Atmospheric
Emissions from Accidental Liquid Releases." 82nd Annual
Meeting of the Air and Waste Management Association Paper,
89-55.2.
Egan, B.A. 1988. "Industry Must Address Emergency Chemical

Spill Response Planning." Pulp and Paper Magazine. Miller
Freeman Publications. April 1988.

Egan, B.A. and D.G. Smith. 1988. "Implications of
Amendments Regarding Hazardous Air Pollutants." AIChE
1988 Summer National Meeting. Denver, CO.

Egan, B.A., and B.W. Schwab. 1988. "Analysis of Potential
Accident Release of Anhydrous HCL from a Tank Car."
Presented at the TAPPI 1988 Environmental Conference April
18-20. Charleston, SC.

Egan, B.A. 1988. "Air Toxics Regulations: The Impact of
SARA Title InI." AIChE 1988 Annual Meeting, Washington,
DC.

Egan, B.A. 1988. "Emergency Response Planning for the Pulp
and Paper Industry." Presented at the 1988 NCASI Southern
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Regional Meeting. June 7-9. New Orleans, LA.

Paine, R.J., D.G. Smith, and B.A. Egan. 1987. "Use of
Meteorological Data in Assessing Potential Impacts of
Accidental Releases of Vapor Clouds." Proceedings of the
International Conference on Vapor Cloud Modeling, November
2-4. Cambridge, MA. pp 293-316.

Paine, R.J., B.A. Egan, M.T. Mills and D.G. Strimaitis. 1987.
"Applications of the Complex Terrain Dispersion Model." 80th
Annual Meeting of the Air Pollution Control Assoc. NY, NY

Egan, B.A. 1987. "Consequence Analysis for Accidental
Releases of Chemicals to the Atmosphere." Presented at the
American Institute of Chemical Engineers Summer National
Meeting. August 1987. Minneapolis, MN.

Egan, B.A., and R.J. Paine. 1986. "The Rough Terrain Diffusion
Model and Its Use with Different Terrains." TAPPI Journal,
69(12).

Kringel, D., B. Egan, D. Smith, A. Lloyd, D. Monroe, A.
Chaplin, A. Hirata, and M. Wang. 1986. "Assessment of
Impacts from Hypothetical Major Releases of Chlorine and
Ammonia." 79th Annual Meeting the Air Pollution Control
Assoc. Minneapolis, MN.

Egan, B.A., and F.A. Schiermeier. 1986. "Dispersion in
Complex Terrain: A Summary of the AMS Workshop Held
in Keystone, CO, May 19-20. Bull. Amer. Meteorological
S Society, 67(10).

Egan, B.A., and R.J. Paine. 1986. "The Applicability of the
Rough Terrain Diffusion Model (RTDM) to Different Terrain
Settings." Paper 4-2, Proceedings of the 1986 TAPPI
Environmental Conference. Atlanta, GA. TAPPI Press.

Egan, B.A., R.J. Paine, and J.R. Foster. 1986. "Screening
Techniques for Estimating Potential Impacts of Chemical Spills
to the Atmosphere." Proceedings of the 1986 Hazardous
Material Spills Conference. May 1986. St. Louis, MO.

Paine, P.J., and B.A. Egan. 1986. "Results of Additional
Evaluation of the Rough Terrain Diffusion Model (RTDM)."
Paper 86-8.4, Proceedings of the 79th Annual Meeting of the
Air Pollution Control Association. June. Minneapolis, MN.
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Pittsburgh, PA. APCA.

Paine, R.J., J.E. Pleim, D.W. Heinold, and B.A. Egan. 1986.
"Physical Processes in the Release and Dispersion of Toxic Air
Contaminants." Paper 86-76.3, Proceedings of the 79th Annual
Meeting of the Air Pollution Control Association. June.
Minneapolis, MN. Pittsburgh, PA. APCA.

Egan, B.A. and C.J. Vaudo. 1985. "Regulatory Needs for Air
Quality Models." Chapter in Handbook of Applied Meteorology
D.D. Houghton, ed. New York, NY. Wiley.

Hanna, S.R., and B.A. Egan. 1985. "Application of the
Bootstrap to Model Evaluation." In Proceedings, 9th Conference
on Probability and Statistics in Atmospheric Science AMS, 252-
255.

Hunt, G.T., and B.A. Egan. 1985. "Air Toxics Update."
Pollution Engineering, 17:46-52.

Egan, B.A. 1984. "Transport and Diffusion in Complex Terrain
(review)." Boundary Layer Meteorology, 30:3-28.

Hanna, S.R., B.A. Egan, C.J. Vaudo, and A.J. Curreri. 1984. "A
Complex Terrain Dispersion Model for Regulatory Applications
at the Westvaco Luke Mill." Atmospheric Environment,
18(4):685-699.

Schiermeier, F.A., T.F. Lavery, D.G. Strimaitis, A. Venkatram,
B.R. Greene, and B.A. Egan. 1983. "EPA Model Development'
for Stable Plume Impingement of Elevated Terrain Obstacles."
Proceedings, Fourteenth International Technical Meeting on Air
Pollution Modeling and Its Application, Copenhagen. Brussels,
Belgium. NATO/CCMS.

Lavery, T.F., B.R. Greene, B.A. Egan, and F.A. Schiermeier.
1983. "The EPA Complex Terrain Model Development
Program." Extended Abstracts, Sixth Symposium on Turbulence
and Diffusion, Boston, MA. American Meteorological Society.

Venkatram, A., D. Strimaitis, D. DiChristofaro, J. Pleim, T.
Lavery, A. Bass, and B. Egan. 1982. "The Development and
Evaluation of Advanced Mathematical Models to Simulate
Dispersion in Complex Terrain." Extended Abstracts, Third
Joint Conference on Applications of Air Pollution Meteorology,
San Antonio, TX. Boston, MA. American Meteorological
Society.

Lavery, T.F., A. Bass, B. Greene, R.V. Hatcher, A. Venkatram
and B.A. Egan. 1982. "The Cinder Cone Butte Dispersion
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Experiment." Third Joint Conference on Applications of Air
Pollution Meteorology, San Antonio, TX. Boston, MA.
American Meteorological Society.

Egan, B.A., D.G. Fox, S.R. Hanna, D.R. Anderson, and F.D.
White. 1981. "Air Quality Modeling and the Clean Air Act:
Recommendation to EPA on Dispersion Modeling for
Regulatory Applications." Boston, MA. American
Meteorological Society.

Hatcher, R.V., B.A. Egan, T.F. Lavery, and A. Bass. 1981. "The
Complex Terrain Modeling Program." Paper 81-62.8, 74th
Annual Meeting of the Air Pollution Control Association. June
1981. Philadelphia, PA.

Egan, B.A. 1979. "Comments, Atmospheric Dispersion
Modeling - A Critical Review." APCA Journal. 29(9).

Smith, D.G., and B.A. Egan. 1979. "Design of Monitor Network
to Meet Multiple Criteria." APCA Journal 29(7).

Egan, B.A., R. D'Errico, and C. Vaudo. 1979. "Estimating Air
Quality Levels in Regions of High Terrain Under Stable
Atmospheric Conditions." P 177-181 Preprint Volume: Fourth
Symposium on Turbulence, Diffusion and Air Pollution,
January 15-18. Reno, NV. Boston, MA. American
Meteorological Society.

Egan, B.A., B.L. Murphy, W.B. Bendel, and S.A. DePietro.
1978. "Modeling and Monitoring Requirements Implicit in the
New PSD Regulations." ASME Paper No. 78-WA/EPA-14.
Presented at the Winter Annual Meeting of the American
Society of Mechanical Engineers. December 1978. San
Francisco, CA.

Egan,,B.A., and B.L. Murphy. 1978. "The Future of Air Quality
Modeling." APCE Paper No. 78-20.4. Presented at the 71st
Annual Meeting of the Air Pollution Control Association. June
1978. Houston, TX.

Egan, B.A., R. D'Errico, and C. Vaudo. 1978'. "Assessing Air
Quality Levels in Regions of Mountainous Terrain." World
Meteorological Organization Symposium on Boundary-layer
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Physics Applied to Specific Problems of Air Pollution. June
1978. Norrkbping, Sweden.

Hanna, S.R., G.A. Briggs, J. Deardorff, B.A. Egan, F.A.
Gifford, and F. Pasquill. 1977. "AMS Workshop on Stability
Classification Schemes and Sigma Curves - Summary of
Recommendation." Bulletin of the American Meteorological
Society, 58(12).

Hoffnagle, G.F., B.A. Egan, and B.R. Greene. 1977. "Model
Applications in Complex Terrain." Presented at the AMS/APCA
Conference on Applications of Air Pollution Meteorology.
November-December 1977. Salt Lake City, UT.

Egan, B.A. 1977. "Atmospheric Transport of Pollutants and the
Significant Deterioration Regulations." Presented at the Fifth
National Symposium of the Air Pollution Control Division of
ASME. May 1977. Pittsburgh, PA.

Egan, B.A., K.S. Rao, and A. Bass. "A Three-Dimensional
Advective-Diffusive Model for Long-Range Sulfate Transport
and Transformation." 7th NATO Conference on Air Pollution
Modeling and Its Application. September 1977. Airlie House,
VA.

Rao, K.S., C.S. Ingersall, and B.A. Egan. 1976. "A Numerical
Model for Regional Transport of Sulfur Pollutants in the
Atmosphere." Summer Computer Simulation Conference. July
1976. Washington, DC.

Egan, B.A., E.C. Reifenstein, and A. Bass. 1976. "The
Computer for Environmental Studies." ASME Winter Annual
Meeting. December 1976. New York, NY.

Rao, K.S., J.S. Lague, and B.A. Egan. "An Air Trajectory Mode
for Regional Transport of Atmospheric Sulfates." 3rd
Symposium on Atmospheric Turbulence, Diffusion and Air
Quality. October 1976. Raleigh, NC.

Egan, B.A., and A. Bass. 1976. "Air Quality Modeling of
Effluent Plumes in Rough Terrain." 3rd Symposium on
Atmospheric Turbulence, Diffusion and Air Quality. October
1976.

Rao, K.S., I. Thomson, and B.A. Egan. 1976. "Regional
Transport Model of Atmospheric Sulfates." Paper 76-34.3,
Annual Meeting of the Air Pollution Control Association. June-
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July 1976. Portland, OR.

Rosenblum, H.S., T.F. Lavery, and B.A. Egan. 1975. "The
Development of a Numerical Model to Predict Pollutant
Concentrations During Fumigation Conditions with an Onshore
Flow." Presented at the International Conference on
Environmental Sensing and Assessment. September 1975. Las
Vegas, NV.

Egan, B.A. 1975. "Turbulent Diffusion in Complex Terrain."
Lecture notes for the American Meteorological Society
Workshop on Meteorology and Environmental Assessment.
September-October 1975. Boston, MA.

Rao, K.S., J.S. Lague, and B.A. Egan. 1975. "A Dynamic Plume
Model for the Prediction of Atmospheric Effects Associated
with Cooling Tower Operation." Paper 75-04.5, Annual Meeting
of the Air Pollution Control Association. June 1975. Boston,
MA.

Egan, B.A., P.C. Freudenthal, W.G. Hoydysh, and A. Jepsen.
1975. "The ESEERCO Model for the Prediction of Plume Rise
and Dispersion from Gas Turbine Generators." Paper 75-49.3,
Annual Meeting of the Air Pollution Control Association.
Boston, MA. June 1975.

Ruane, M.F., J. Gruhl, F.C. Schweppe, B.A. Egan, D.H. Fyock,
and A.A. Slowik. 1975. "Supplementary Control Systems - A.
Demonstration." Presented at Power Engineering Society 1975
Summer Meeting. July 1975. San Francisco, CA.

Egan, B.A., and J.P. Gaertner. 1974. "Modeling for
Supplementary Control Systems." Presented at the 5th Meeting
of NATO/CCMS Expert Panel on Air Pollution Modeling. June
1974. Riso, Denmark.

Lavery, T.F., B.A. Egan, and R.M. Iwanchuk. 1974. "The
Numerical Simulation of the Advection and Diffusion of a
Plume Under Aerodynamic Downwash Conditions." Paper
74-215, Annual Meeting of the Air Pollution Control
Association. June 1974. Denver, CO.

Egan, B.A., and T.F. Lavery. 1973. "Highway Designs and Air
Pollution Potential." Presented at the AIAA Third Urban
Technology Conference. September 1972. Boston, MA.

Egan, B.A., and T.F. Lavery. 1973. "Applications of a
Numerical Simulation Model to the Dispersion of Vehicular
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Emissions Near Highways." Presented at the Third International
Clean Air Conference. October 1972. Dusseldorf, Germany.

Egan, B.A., and J.R. Mahoney. 1972. "Modeling Tools for
Urban Air Pollution Prediction Studies." Presented at the
Conference on Urban Environment and Second Conference on
Biometeorology. October-November 1972. Philadelphia, PA.

Egan, B.A., and J.R. Mahoney. 1972. "Application of Numerical
Air Pollution Transport Model to Dispersion in the Atmospheric
Boundary Layer." J. Appl. Meteor., 11:1023-1039.

Egan, B.A., and J.R. Mahoney. 1972. "Numerical Modeling of
Advection and Diffusion of Urban Area Source Pollutants." J.
Appl. Meteor., 11:312-322.

Finucane, K.E., B.A. Egan, and S.V. Dawson. 1972. "Linearity
and Frequency Response of Pneumotachographs." Journal of
Applied Physiology, 32(1): 121-126.

Egan, B.A. 1971. "Numerical Modeling of Urban Air Pollution
Transport Phenomena." Sc.D. Thesis. Cambridge, MA. Harvard
School of Public Health.

Egan, B.A., and J.R. Mahoney. 1971. "A Numerical Model of
Urban Air Pollution Transport." Presented at the AMS/APCA
Conference of Air Pollution Meteorology. April 1971. Raleigh,
NC.

Mahoney, J.R., and B.A. Egan. 1970. "A Mesoscale Numerical
Model of Atmospheric Transport Phenomena in Urban Areas."
Presented at the Second International Air Pollution Conference
of the International Union of Air Pollution Prevention
Associations.
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UNITED STATES OF AMERICA
NU('I,EAR REGULATORY COMMISSION

Before The Atomic Safety And Licensing. Board

In the Matter of Docket # 50-293-LR
E-ncrgy Corporation
Pilgrim Nuclear Power Station
License Renewal Application

June 19. 2007

DECLARATION OF RICHARD ROTHSTEIN IN SUPPORT OF PILGRIM
WATCH'S RESPONSE OPPOSING ENTERGY'S MOTION FOR SUMMARY
DISPOSITION OF PILGRIM WATCH CONTENTION 3

i, Richard Rothstein prepared the attached Meteorological and Air Quality Modeling

Considerations, applicable for various NRC Regulatory Licensing Programs (NRC
Electronic Document Room. Accession Number ML070440358). I stand by the contents
of my attached considerations today.

The considerations explain that for the Pilgrim NPS (as well as for other coastal-sited
nuclear power plants), the conventional straight line Gaussian plume dispersion model
should be replaced by models that can properly account for variable plume trajectories
(i.e.. varying wind flow conditions in time and space). Use of such improved modeling
techniques will allow for more accurate and reliable predictions of potential
consequences in a severe accident and to determine the best protective actions for
emergency response.

I declare that under penalty of perjury that the tfregoing is true and correct to the best of
my understanding.

Richard Rothstein. CCM, QEP



RESUME

RICHARD A. ROTHSTEIN, CCM, QEP
32 Webster Reach, Plymouth, MA 02360

Phone: (508) 209-0442; E-mail: rrothstein@pinehills.net

SUMMARY

Experienced environmental consulting professional with thirty-five years of diversified project management,
business development, and technical expertise focused on air quality impact assessment; applied meteorological
studies; environmental pollution control and permitting; facility siting and design; and regulatory review,
compliance planning and agency negotiation for a wide variety of municipal, industrial, power generation, and waste
management clients nationwide. Substantial experience in successfully negotiating air permitting strategies and
environmental permit conditions with regulatory agencies and participating in regulatory proceedings. Significant
skills in marketing and business development, senior project management, training and supervision, team building,
and technical problem solving in large multi-media, multi-disciplinary consulting engineering firm settings.
Dependable, thorough, and well-organized planner who communicates effectively. Participates in local, state, and
federal air regulatory and professional society committees, has chaired/co-chaired air quality conference sessions,
and has presented numerous conference papers pertaining to emerging technical and regulatory issues associated
with air quality, energy use, and the environment. Was a contributing chapter author regarding air toxics dispersion
and deposition modeling in "A Practical Guide to Understanding, Managing, and Reviewing Environmental Risk
Assessment Reports" (published by Lewis Publishers/CRC Press in 2001). Currently serving on the AWMVA's AB-
3 Meteorology Committee, the Town of Plymouth, MA Nuclear Matters Advisory Committee, and regularly
participates at the MADEP's SIP Steering Committee meetings. Working on a part-time basis at KM Chng since
moving to Plymouth, MA during summer 2004, and also providing "pro-bono" air quality/applied meteorology
environmental consulting services.

EXPERIENCE

KM CHNG ENVIRONMENTAL INC., Burlington, MA 1997 - Present
Senior Consultant responsible for business development & marketing of air quality and mechanical noise/vibration
services; project management, principal investigator, technical oversight, and quality assurance on non-
transportation projects (power and water/wastewater conveyance and treatment); and marketing and technical
support on transportation projects (airport, rail/transit, and highway). Major project clients have included Cape Cod
Commission, Massachusetts Department of Public Health, Chicago O'Hare International Airport, Philadelphia
International Airport, and the Massachusetts Water Resources Authority.

RAR ASSOCIATES, North Andover, MA 1995- 1997
Energy, environmental, and waste-management consultant
serving government, business and industry.

CAMP DRESSER & McKEE INC., Cambridge, MA 1989-1995
Environmental engineering consultingfirm with 2200 staff in 90 offices worldwide with revenues over $300 million.

Principal Scientist and Manager, Air Quality Services
Managed public and private sector projects having an air quality component, and expanded the firm's technical
capabilities, services, and visibility nationally. Hired, trained, and developed staff which led to increased project
profitability and improved quality and timeliness of work. Received four outstanding performance recognition
awards for quality of technical work and leadership. Spearheaded several industrial and municipal air quality
strategic initiatives in response to the 1990 CAAA including NOx RACT compliance planning. Developed new
industrial and municipal projects in targeted geographic regions, and managed air quality assessment and regulatory
permitting efforts for municipal solid waste combustion facilities throughout the United States. Involved with air
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pathway analyses for Superfund Sites.

COMBUSTION ENGINEERING INC., Windsor, CT 1986 - 1989
Combustion Engineering Resource Recovery Systems Division.

Principal Environmental Engineer
Managed environmental subcontractors performing permit studies and stack testing to support the construction and
operation of the Division's waste-to-energy facilities. Represented Division at key regulatory permit hearings which
included significant interaction with clientele, technical and legal consultants, and regulatory agency staff.
Performed air emissions assessments, modeling, and regulatory evaluations to support proposal and project efforts,
pollution control equipment requirements, and service agreement environmental guarantees. Maintained liaison
with C-E project engineering and business development personnel, C-E equipment suppliers, and regulatory
agencies to ensure facility compliance with design criteria and applicable agency requirements.

MALCOLM PIRNIE INC., White Plains, NY 1984 - 1986
Environmental Services and Planning Division

Senior Air Quality Specialist
Directed air quality and applied meteorology projects for municipal solid waste facilities, water and wastewater
treatment facilities, and air pollution control system retrofits. Expanded in-house modeling and permitting
capabilities and trained/developed support staff.

TRC ENVIRONMENTAL CONSULTANTS INC., E. Hartford, CT 1979-1983
Atmospheric Sciences Division

Manager of Applied Meteorology/Permitting
Provided technical and administrative expertise in designing and managing air quality and applied meteorological
projects for government agencies, utilities, and industry.

BURNS AND ROE, INC., Woodbury, NY 1973 - 1979
Staff Meteorologist for fossil, nuclear, and advanced power engineering and industrial projects.

ENVIRONMENTAL ANALYSTS INC., Garden City, NY 1972 - 1973
Assistant Environmental Scientist providing environmental impact reports and audits at utilities.

EDUCATION

M.S. Meteorology/Air Resources Engineering, 1972, New York University, School of Engineering and Science,
Bronx, NY
B.S. Meteorology, 1971, Rutgers University, School of Agriculture and Environmental Science, New Brunswick,
NJ

REGISTRATIONS

Certified Consulting Meteorologist, No. 261, American Meteorological Society, 1980
Qualified Environmental Professional, No. 06940077, Institute of Professional Environmental Practice, 1994

MEMBERSHIPS

National Council of Industrial Meteorologists
American Meteorological Society
Air and Waste Management Association
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Rothstein Representative Power Generation Project Experience: 1972 -2007

Services Legend:

Per= Air Permitting/E IS/Facility Design/Construction
Mod= Air Quality Modeling (to support licenses, permit applications, EISs, risk assessments)
Met= Meteorological Monitoring (equipment siting, specs, operations, and/or data evaluations)
AQ= Air Quality Monitoring (equipment siting, specs, operations, and/or data evaluations)
S= Compliance Stack Testing
WT= Wind Tunnel Study
WE= Wind Energy Feasibility Studies
CT = Cooling Tower Evaluations

Plant Type/Name/Location Services

Per Mod Met AQ S WT WE CT

Stationary Gas Turbine Power Plants:
(primarily independent review/consulting svcs)*

- 720 MW AES Londonderry, NH*
- 750 MW Nickel Hill, Dracut, MA*
- 700 MW IDC Bellingham, MA* x
- Mirant Canal Units 1 & 2, MA* x
- MBTA South Station Power Complex
- 1,000 MW Old Dominion Plant, MD* x
- Confidential Airport Client CHP Plant x

Fossil Fuel-Fired Boiler Power Plants:

- NEPCO Brayton Point Power Plant, MA
- Riverbay Corporation/Co-Op City, NY x
- Quitticas WTP Diesel Generator, MA x
- Nantucket Electric Co. Diesel Gen, MAx
- International Coal Refining Co., KY x
- Penelec Homer City Plant, PA x
- Consolidated Edison, NY x
- Vermillion Plant, OH
- Big Cajun No. 3 Plant Unit 1, LA x
- Big Cajun No. 2 Plant, LA x
- Winyah Generating Station, GA x
- S.A. Carlson Municipal Plant, NY x
- Chugach Power Plant, AK x
- Newport Power Plant, Australia x
- W.F. Wyman Plant, ME x
- Portland Generating Station, PA x
- Crawford Generating Station, PA x

x
x
x
x

x

x x
x

x
x
x

x
x
x x x x

x
x
x x

x

x

x x x



Fossil Fuel-Fired Industrial Boilers:

- RI Dept. of Mental Health Retardation:
Hospitals, RI

- Cargill Salt Co., NY
- Morton Salt Co., NY
- BASF Chemical Co., NY
- GM Saginaw Steering Gear Div., AL
- Hayes-Albion Grey Iron Foundary, OH
- Connecticut Paperboard Co., CT
- International Coal Refining Co., PA
- McIntosh Chlorine Plant, AL
- Baxter Travenol Pharma Plant PR

Per Mod Met AQ S WT WE CT

x
x x
x
x
x
x
X
x
x
x

x

x
x
x

x x

Nuclear Power Plants:

- Boston Edison Pilgrim Plant, MA
- WPPSS Project No. 2 Plant, WA
- Three Mile Island Unit 2, PA
- Forked River Unit 1, NJ
- Phillipine Nuclear Plant Unit 1
- Laguna Verde Units 1&2, Mexico
- Sidi Kreir Unit 1, Egypt
- EGAT Plant, Thailand
- Clinch River Breeder Reactor, TN
- Oyster Creek, NJ

X
x
X

x
x

x

x
x
x

x

x
x

x
X

x

x

x

X
x

Renewable Technologies & Waste-to-Energy Power Plants:

- Long Island Offshore Wind Park x
- Deer Island WWTP (MDOER), MA x
- Lee County W-T-E Facility, FL x
- Oakland County W-T-E Facility, MI x
- Onondaga County W-T-E Facility, NY x
- Fairfax County W-T-E Facility, VA
- Kent County W-T-E Facility, MI
- Lancaster County W-T-E Facility, PA
- Pasco County W-T-E Facility, FL
- Mid-CT Resource Recovery Facility, CT
- H-Power RRF, HI x
- Greater Detroit RRF, MI x
- Huntington W-T-E Facility, NY x
- Northern States Power Company, MN
- NASA Jet Propulsion Laboratory, CA

x
x
x

x
x
x
x
x

x x x x
x

x

x

x

x

x
x



Other Waste-To-Energy Facilities (mainly PER and MOD):
- Auburn, ME; Saugus, MA; North Andover, MA; Prince William County, VA; Eau Claire,

WI; Montgomery Co., OH; Halifax, Nova Scotia; San Juan, PR; Taiwan; Wake Co., NC;
Bay Co., FL; and Berkeley Co., SC.
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From: "Richard Rothstein" <rrothstein@pinehills.net>
To: <RLE@NRC.GOV>
Date: 01/26/2007 6:31:19 PM
Subject: Meteorology/Modeling Considerations for Various NRC Regulatory Licensing Programs

Mr. Richard L. Emch, Jr.
Senior Project Manager
Office of Nuclear Reactor Regulation
USNRC
Mail Stop: 0-11-F-1
Washington, DC 20555-0001

Dear Richard:

It was good meeting you, Chip Cameron, and Robert Palla at last Wednesday's USNRC public meeting in
Plymouth, MA held to receive public comments on the December 2006 Pilgrim Supplemental DEIS. I had
decided to provide oral comment (on behalf of myself in this instance, and not directly representing the
Plymouth Nuclear Matters Committee of which I am a member) during the evening NRC session. I
commented on the adequacy of the DEIS's offsite consequence analysis with respect to the air quality
dispersion modeling/meteorological assumptions used for the Section 5 Environmental Impacts of
Postulated Accidents. I also mentioned that this is now an opportune time for the NRC to get up to date
(like the EPA has done in recent years) with its regulatory meteorological/air quality dispersion modeling
approaches to address a variety of nuclear power plant regulatory licensing program objectives nationwide
in a more realistic and accurate manner. Such improved modeling methodologies can be applied to
performing postulated accident analysis studies for site-specific EIS relicensing applications (such as for
Pilgrim), performing postulated accident and routine release studies as part of regulatory licensing studies
pertaining to the upcoming new generation of nuclear power plant reactor technologies (i.e, NRC's
combined construction and operating license program to streamline the regulatory approval process), and
supporting current ongoing nuclear emergency preparedness/evacuation planning programs.

Based on our conversation, you expressed interest in receiving some of my recent written comments
(please refer to attached documents) regarding meteorology/modeling issues provided to representatives
from the Town of Plymouth. These documents have also been available to the public (and some excerpts
may have been used by other individuals this past year in commenting to the NRC about Pilgrim). These
documents also are a follow-up to the January 2006 NMC Final Relicensing Recommendations Report to
the Town of Plymouth (also attached). The SCAN001 .PDF document was Entergy's response to that Final
Relicensing Recommendations Report with respect to meteorology/modeling. And, the two other
attachments are my further comments addressing the meteorology/modeling topic. Although the focus of
my comments in these documents primarily pertained to emergency preparedness planning (which I
understand is not a formal part of NRC's relicensing regulatory program), the meteorological/air quality
dispersion modeling issues raised therein also apply to the other nuclear power plant licensing program
objectives that I described above. These modeling issues are also particularly important for nuclear
facilities sited in coastal areas where complex, non-steady state wind flow patterns frequently exist, i.e.,
simplistic straight-line Gaussian dispersion models using just onsite meteorological data are inadequate in
these circumstances. Last February, Dr. Bruce Egan gave a presentation at our NMC meeting discussing
advances made in meteorological and air quality dispersion modeling capabilities over the past several
years, and how those advances could support emergency planning and other NRC regulatory licensing
programs for coastal-sited nuclear power plants, in essence, he confirmed what was said in the Final
Relicensing Recommendations Report.

If you and others at NRC agree with some of the points that I have been raising, I had also spoken with
Chip Cameron last Wednesday about the possibility of the NRC considering hosting a one day workshop
in the Boston region (Plymouth Radisson Hotel where you've been convening?) that would include invited
meteorological/air quality modeling professionals to discuss the need for, and best ways, to "overhaul" and
update the air quality modeling systems currently in use at the NRC. The public has been looking for
more realism in the meteorological/modeling analyses performed by NRC/licensees. Such variable
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trajectory dispersion modeling applications (using both onsite and offsite meteorological data and
meteorological wind-field models) can now be applied more readily and cost-effectively in a PC
environment as compared to the cumbersome modeling systems that were only available 25 years ago!
Dr. Bruce Egan and I could also help the NRC identify the list of professionals that should be invited to
such a workshop (e.g., people who have worked in nuclear power plant licensing, meteorological
monitoring, and emergency preparedness planning programs; people who have developed and applied
some of the current, publically available state-of-the-art air quality dispersion models currently in use by
EPA and others; agency staff from the MADPH, MADEP, and EPA Region I; regulatory/radiological staff
from Entergy; nationally-recognized atmospheric/health professionals from Boston-area universities; etc.)
I would view such a regional workshop as a first step in providing an opportunity for interested individuals
to present and brainstorm in a non-confrontational professional atmosphere so that the NRC could then
determine where it might want to go from here.

I look forward to hearing back from you (my home contact info is provided below).

- Rich

Richard Rothstein, CCM, QEP

CC: <msylvia@townhall.plymouth.ma.us>, "Sowdon, Thomas" <tsowdon @entergy.com>,
<Eganenvir@ aol.com>, "Bruce Egan" <bruce @eganenvironmental.com>, <sshollis@duanemorris.com>
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ISSUE NO. 1: EVACUATION / SHELTERING-IN-PLACE

(R. Rothstein Discussion (prepared for 5/9/06 BOS meeting)):

In our committee's January 2006 Recommendations Report to the Board of Selectmen,

there were a number of comments pertaining to meteorology and air quality modeling for

emergency preparedness and evacuation planning purposes. I trust that the Board of

Selectmen recently had the opportunity to also review Entergy's February 7, 2006 letter

to our NMC Chair, Mr. Jeff Berger, which responded to our Recommendations Report,

and my April 24, 2006 letter to Mr. Berger, in which I commented on Entergy's response.

Prior to addressing any questions that you may have, I would first like to summarize

where I feel things currently stand on this topic.

First, over the past year from my extensive review of applicable USNRC regulatory

guides, my several visits to the Pilgrim Station and Emergency Operations Facility, and

my numerous discussions held with cognizant Entergy technical and management staff

pertaining to meteorological monitoring and modeling matters, I am satisfied that Entergy

appears to have been properly following applicable USNRC's regulatory protocols and

guidance. However, considering the existing and rapidly growing regional population

that could be adversely affected in the unlikely event of a nuclear plant accident, more

can and should be done in this area as discussed in our Recommendations Report. Our

recommendations do go beyond what the USNRC has currently required licensees to

implement at operating nuclear power plants, and they do apply to other similarly sited

coastal nuclear power plants in the United States.

Second, with respect to evacuation, our committee had recommended that as soon as

practicable, Entergy should design, develop, and deploy adequate and appropriate

meteorological monitoring equipment and improved air quality dispersion models to help

enhance offsite airborne effluent plume tracking capability, and enhance the ability to

make and assess reliable dose predictions. The minimum system improvements needed

were also conceptualized in our Recommendations Report. Such improvements would

help our involved nuclear emergency management officials have access to the best

meteorological, air quality modeling, and dose assessment information to help them.



perform their emergency preparedness and evacuation planning functions as effectively

as possible.

Third, as just mentioned, the system and procedures that Entergy currently has in place

complies with the minimum applicable USNRC regulatory requirements. However,

while USNRC regulatory guidance does identify the circumstances for when coastal-sited

nuclear power plants might need to expand their regional meteorological monitoring

network beyond just onsite, they do not tell the affected licensees how to accomplish that,

and to the best of my knowledge, such enhanced offsite meteorological monitoring

requirements have never been enforced anywhere by the USNRC. The same applies to

the USNRC not enforcing licensees to use more sophisticated variable trajectory air

quality dispersion modeling techniques that were identified following the Three Mile

Island nuclear plant accident in 1979. The USNRC regulatory guidance does suggest that

changes in the existing onsite meteorological monitoring systems could be warranted if

they have not provided a reliable indication of meteorological conditions that are

representative within the 10 mile plume exposure emergency planning zone.

Fourth, the Pilgrim Station's onsite meteorological tower data, by themselves, may not

always adequateiy and properly represent the variable wind flow conditions throughout

southern Plymouth County, especially during the spring and summer months such as

when sea breeze conditions are prevalent. In the event of a fast-breaking incident

requiring immediate protective actions for the public, a situation should not be created

where the public is being advised to evacuate, and they inadvertently end up driving right

into the path of the radioactive plume (I look at this situation as being akin to

inadvertently driving right into the right-front semi-circle of a hurricane's projected path

after being told by emergency officials to simply evacuate a region, but not provide

sufficient guidance as to where not to drive!)

Fifth, in lieu of using more sophisticated state-of-the-art modeling techniques currentlly

available, with the simplistic (straight-line) air quality models that Entergy continues to

use for concentration and dose predictions, conservative model over-predictions could



lead to evacuation recommendations when shelter-in-place recommendations would be

more appropriate, and non-conservative model under-predictions could lead to shelter-

in-place recommendations when evacuation would be more appropriate. Realistic

modeling assumptions and predictions are the key to the forecasting and implementation

of appropriate and effective emergency response and evacuation plans.

And finally, to implement the meteorological monitoring and modeling improvements to

the current set-up used by Entergy could require considerable time and resources to

quantify, develop, and implement, and such improvements would then need to be

integrated with other components of the existing emergency planning program. Since my

current understanding is that Entergy is not planning to augment its current set-up unless

required to do so by the USNRC, this may be something that the Town's retained law

firm negotiating team will want to discuss further with Entergy.

Thank you, and do you have any questions at this time that I can try to answer?



April 24, 2006

Mr. Jeffrey Berger
Chairman, Plymouth Nuclear Matters Committee
Plymouth Town Hall
11 Lincoln Street
Plymouth, MA 02360

Subject: Entergy's February 7, 2006 Letter Response to the NMC's January 3, 2006 Pilgrim

Relicensing Recommendations Report Regarding Meteorological Monitoring/Modeling Issues

Dear Mr. Berger:

As you requested, this correspondence is in response to Mr. Jack Alexander's February 7, 2006 letter
(Entergy's Letter), attached herewith, that was also provided to you by Mr. David Tarantino at our
February 16, 2006 Nuclear Matters Committee (NMC) meeting. The February 16th meeting focused on
meteorological monitoring/modeling considerations for the Pilgrim Station. While I did have an
opportunity to quickly skim Entergy's Letter at our February 16t" meeting, I wanted to hold off formally
responding to that letter until such time that I received a copy for additional review, and had the
opportunity to visit the Emergency Operations Facility (EOF). I did receive a copy of Entergy's Letter,
courtesy of Dr. Thomas Sowdon, following our NMC meeting last Thursday.

Background and Introduction

In the NMC's January 3, 2006 Pilgrim Relicensing Recommendations Report (NMC Report) to
the Board of Selectmen, there were a number of comments pertaining to meteorology and air quality
modeling for emergency preparedness and evacuation planning purposes. Considering the existing
(and rapidly growing) regional population, concerns were expressed in the NMC Report about the
adequacy of the existing meteorological/modeling systems in place with respect to airborne effluent
plume tracking capability and ability to make and assess reliable radiological dose predictions. In that
regard, I had invited a nationally-recognized professional colleague, Dr. Bruce Egan, to our February
1 6 1h NMC meeting to discuss about some advances made in meteorological and air quality dispersion
modeling capabilities over the past seve~ral years, and how those advances could support emergency
planning for Pilgrim (and at other similarly sited coastal nuclear power plants for that matter). Dr.
Egan's case study examples graphically illustrated the points raised in the NMC Report with respect to
meteorology and air quality modeling, and the presentation and ensuing discussions were also
observed by Mr. Tarantino and Dr. Sowdon. (I can provide you with a CD copy of that presentation
under separate cover if you would like, since the file is too large to transmit electronically 'with this
letter.)

In reviewing Entergy's Letter and applicable USNRC documentation pertaining to these meteorological
monitoring/modeling issues, and based on my recent "fact-finding" visits to the Pilgrim Station and the
EOF, I am satisfied that Entergy appears to have been properly following USNRC's regulatory protocols
and guidance with respect to its existing operations, and with respect to its intention to have the Pilgrim
Station relicensed by the USNRC. To date, Entergy staff have been very cooperative and forthcoming
in attempting to respond to my questions and issues. However, in responding to Entergy's Letter, my
comments and concerns, as reflected by our NMC Report, go beyond what the USNRC has currently
required licensees to implement at operating nuclear power plants. So, my comments and concerns
are also directed to the USNRC. And as noted above, they also do apply to other similarly sited coastal
nuclear power plants in the United States, particularly for those areas that have already have significant
or rapidly growing regional populations.

I



Discussison

In the USNRC's website fact sheet "Backgrounder on Emergency Preparedness at Nuclear Power
Plants," there are some discussions and graphics that illustrate USNRC's 2 to 5 mile "keyhole"
evacuation versus sheltering-in-place protocol (the same type of protocol that Dr. Sowdon had
explained to me during my December 7, 2005 plant visit, and as discussed in Entergy's Letter). This
USNRC protocol relies upon straight-line wind direction assumptions for each time interval step being
evaluated (e.g., 15 minutes and 1-hour averages for the air quality modeling/dose
assessment calculations that would likewise be generated at the Pilgrim Station and the EOF from what
Dr. Sowdon had described to me), i.e., the so-called "Class A" model concept mentioned in Entergy's
Letter. The graphics illustrate USNRC's assumption of steady-state straight-line plume transport both
in time and space in the modeled region.

These USNRC assumptions are clearly inappropriate to assume when complex inhomogeneous
wind flow patterns happen to be prevailing in the affected region (e.g., sea breezes - also see USEPA
modeling guideline discussion below). The USNRC's graphics also illustrate a revised key hole if a wind
direction shift takes place over the time interval step being evaluated based on using just the onsite
meteorological tower data. But any shifting wind patterns away from the plant (including temporary
stagnations, recirculations, and wind flow reversals) can also produce'a different plume trajectory (and
resultant concentrations and radiological doses at specific locations) than what is being depicted from
the USNRC's graphics. USNRC's keyhole pattern does try to help account for potential wind shifts and
fluctuations in the release path, but USNRC's assumption of using just the two adjacent 22.5 degree
wind sectors to account for this, while simplistic, may be too crude in some instances. Hence, there
may be some potential meteorological/modeling deficiencies in USNRC's current "key hole" regulatory
assumptions evacuation approach due to potential variation's in wind fields and resultant
concentrations/doses in time and space, the concept that was also graphically depicted in Dr. Egan's
February 16 'h presentation to the NMC.

Entergy's Letter correctly indicates that the USNRC, to date, has not historically required licensees to
implement variable trajectory "Class B" air quality dispersion modeling techniques along with straight-
line Class A air quality dispersion modeling techniques. Interestingly, while the USNRC reference cited
in Entergy's Letter did allow for a Class A model to be used in lieu of a. Class B model by July 1, 1982,
the same reference did go on to say that a fully operational Class B model was required by June 1,
1983. What is most surprising and particularly bothersome about all of this is that since the 1970s, the
USNRC has historically documented all of these advanced modeling technique concepts and potential
need for multiple meteorological towers especially in coastal site regions (also see Attachment 1 below
for more details). But, the USNRC has not required licensees (including Pilgrim) to have to do anything
more than just the onsite primary and backup meteorological towers and Class A model use. In fact,
Dr. Egan's modeling work is referenced in some of the historical USNRC's regulatory guides issued
during the 1970s that pertain to air quality dispersion modeling for routine and accident release
conditions.

Moreover, in the USEPA's latest (Federal Register November 9, 2005 ) Guideline on Air Quality
Models, it is stated in Section 7.2.8 Inhomogeneous Local Winds that "In many parts of the United
States, the ground is neither flat nor is the ground cover (or land use) uniform. These geographical
variations can generate local winds and circulations, and modify the prevailing ambient winds and
circulations. Geographic effects are most apparent when the ambient winds are light or. calm. In
general these geographicallly induced wind circulation effects are named after the source location of
the winds, e.g., lake and sea breezes, and mountain and valley winds. In very rugged hilly or
mountainous terrain, along coastlines, or near large land use variations, the characterization of the
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winds is a balance of various forces, such that the assumptions of steady-state straight-line transport
both in time and space are inappropriate (itallics added)." The USEPA goes on to say that In the
special cases described, refined variable trajectory air quality models can be applied on a case-by-case
basis for air quality estimates for such complex non-steady-state meteorological conditions. This
USEPA Guideline also references a USEPA 2000 report entitled "Meteorological Monitoring Guidance
for Regulatory Model Applications, EPA-454/R-99-005, February 2000." Section 3.4 of this guidance
for Coastal Locations, discusses the need for multiple inland meteorological monitoring sites, with the
monitored parameters dictated by the data input needs of particular air quality models. Interestingly the
USEPA concludes that a report prepared for the USNRC (Raynor, G.S.P. Michael, and S.
SethuRaman, 1979. "Recommendations for Meteorological Measurement Programs and Atmospheric
Diffusion Prediction Methods for Use at Coastal Nuclear Reactor Sites'" NUREG/CR-0936. U.S.
Nuclear Regulatory Commission, Washington, DC. ) provides a detailed discussion of considerations
for conducting meteorological measurement programs at coastal sites. Unfortunately, I was unable to
locate this seemingly important document on the USNRC's website if it is even still available to the
public.

In the 1970s and early 1980s, the USNRC was at the forefront of all federal regulatory agencies in
promoting the use of advanced variable trajectory modeling techniques in their regulatory guides, and
that was something they should still be proud of. I was even then involved with the former Atomic
Industrial Forum participating on a Task Force dealing with NUREG-0654 Class A and B dispersion
modeling issues for emergency preparedness planning. Since that time, the ability to technically deal
with complex atmospheric modeling concepts has improved considerably, and the associated costs and
difficulty of applying such variable trajectory models have been reduced. Seeing what the USEPA is
now saying about use of refined variable trajectory modeling techniques to provide for more realistic,
accurate modeling predictions, did something fall into a crack here with the USNRC?

The USNRC "key hole" document referenced above also identifies an USEPA URL for protective action
guides (PAG) that are used by emergency planners ("Manual of Protective Action Guides and
Protective Actions for Nuclear Incidents"). The NMC Report focused mainly on the 10 mile plume
exposure EPZ (Class A model distance). However, one should not lose sight of the 50 mile ingestion
exposure EPZ distance whereby ingestion, resuspension of radioactive particulate matter (inhalation
pathway), and radiation shine to skin and whole body from airborne or deposited radionuclides could
also pose some potential health consequences, and hence require additional evacuation (and post-
accident clean-up) to take place per EPA's Manual. (That is also where USNRC's so-defined Class B
type modeling techniques could also come into play for both the 10 mile and 50 mile distances.) There
is justification for more robust meteorological/modeling techniques to be used not just close in to the
Pilgrim Station, but also at much further distances away.

It appears from this USEPA Manual that the emergency planners would be making evacuation vs
sheltering recommendations on not just the plume trajectory, but also on the resultant
concentration/deposition/dose predictions. Depending upon the radiological source term definition and
meteorological assumptions used with straight-line models, conservative model over-predictions could
lead to evacuation recommendations when shelter-in-place would be more appropriate, and non-
conservative model under-predictions could lead to shelter-in place recommendations when evacuation
would be more appropriate. Realistic modeling assumptions and predictions are the key to the
forecasting and implementation of appropriate and effective emergency response/evacuation
plans.

Page 11-1-4 of the Town of Plymouth's Radiological Emergency Response Plan for the Pilgrim Station
(Rev. 16, October 2005) states that aerial support for tracking the centerline of the plume will be
provided by the federal government, upon request by MDPH. However, in the event of a fast-breaking
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incident requiring immediate protective actions, such aerial support may not be feasible in the short-
term. I do commend Entergy for deplo•,ing real-time offsite (site boundary) sensitive gamma radiation
monitors in all overland directions, having field monitoring teams available to locate the plume moving
off site, and having its network of 125 thermoluminescent dosimeters (TLDs) located at distances out to
20 miles from the Pilgrim Station. But, as discussed at past NMC meetings, significant new affected
populations may be located well-beyond the site boundary area (for example, the Pinehills will have
3,000 households concentrated approximately 4 miles south of the Pilgrim Station when full build-out is
achieved in the coming years, .and there is extensive commercial development currently taking place
between the Exit 5 and 7 areas just west of Route 3, which will bring in larger populations into those
areas). Moreover, any mobile teams dispatched from the Pilgrim Station may not always have
complete access to where they want and need to go due to weather, congested road conditions, etc.,
and the TLDs do not provide real-time information about plume transport. Depending upon how and
where the TLDs were sited, and notwithstanding the growing/changing population density in southern
Plymouth County, certain meteorological conditions could cause the plume to be relatively narrow even
at further distances from the Pilgrim Station and not be readily detectable by the deployed TLDs. I am
not suggesting here that Entergy should deploy a lot more TLDs in the future. There are potential costs
and impracticalities associated with implementing and maintaining an extensive grid of TLDs further
away from the Pilgrim Station. That is another reason why air quality models have also been historically
and traditionally required by regulatory agencies to predict airborne emission impacts over the entire
receptor grid (e.g., out to a 10 and 50 mile radius per the USNRC). And, as reflected by our NMC
Report, an upgraded regional meteorological monitoring and air quality dispersion/deposition modeling
system could be used to improve forecasting for emergency preparedness/evacuation planning
purposes, as well as reliable nowcasting, and hindcasting (what radiological doses did actually occur at
various geographic locations in the unlikely event of an accident. Hindcasting may also be a very
important tool for evaluating potential adverse health effects for those individuals who didn't or couldn't'
evacuate, and for property insurance claim recovery/damage/clean-up purposes.

Entergy's Letter also discusses an excerpt from the NMC Report regarding not needing to conduct a
detailed meteorological investigation of collected weather records over a multi-year period (also from a
statistical standpoint) to determine the exact frequency of occurrence of variable wind conditions
including abrupt wind shifts that are associated with either large-scale weather systems, or more
localized regional weather patterns (e.g., sea breezes), and their associated causes from year to
year. Entergy's Letter may have taken that excerpt out of context since it pertained to if one were trying
to quantitatively determine (as opposed to qualitatively determine) how often such critical weather
conditions occurred in the southern Plymouth County region. However, such studies could also prove
to be useful in an air quality dispersion modeling forecast system as discussed conceptually during Dr.
Egan's February 16th presentation.

Entergy's Letter also indicates that the Pilgrim Station is in compliance with current applicable USNRC
regulations and guidance documents by having just its two onsite meteorological towers (primary and
backup towers). However, from my review of the USNRC website regarding historical and. updated
NUREG-0654, and other cross-referenced USNRC regulatory guides and guidance documents,
the USNRC guidance suggest that changes in the existing onsite meteorological monitoring systems
could be warranted if they have not provided a reliable indication of meteorological conditions that are
representative within the 10 mile plume exposure EPZ (see Attachment 1 below).

Conclusion

In closing, Entergy's Letter indicates that the Pilgrim Station is in compliance with applicable
USNRC regulations and guidance documents, but would be willing to upgrade it's systems as
discussed in the NMC Report if ever required by the USNRC. While that thought is commendable to
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acknowledge by Entergy, it is interesting to note that on P. 25 of the 1979 President's Commission
Report on the TMI accident, the Commission stated "we are convinced that, unless portions of the
industry and its regulatory agency undergo fundamental changes, they will over time totally destroy
public confidence and, hence they will be responsible for the elimination of nuclear power as a viable
source of energy." That is interesting foresight that, in hindsight, may still apply to this day in that the
USNRC still does not include emergency preparedness as a formal part of its relicensing regulatory
protocol. Nor has the USNRC formally required the implementation of the kinds of
meteorological/modeling systems recommended in the NMC Report and addressed in this letter,
particularly for coastal-sited nuclear power plants, to help improve the accuracy and reliability of
radiological dose predictions for both accident and routine plant releases. Such implementation could
help serve to better satisfy a variety of USNRC regulatory program objectives which could then be
applied to the relicensing of older existing nuclear power plants.

Sincerely,

RichardA. Rothstein

Richard A. Rothstein, CCM, QEP
Member, Plymouth Nuclear Matters Committee

Attachment 1

The attachment/excerpts below contain findings from my review of NUREG-0654 and the related cross-
referenced NRC documents with respect to the meteorological monitoring/modeling considerations
discussed in this letter. There appears to be some USNRC regulatory justification here that pertains to
the possible need for expansion of Entergy's regional meteorological monitoring network (also in
conjunction with an enhanced modeling analysis system). This USNRC regulatory guidance does not
explicitly tell the licensee how to design such a regional meteorological monitoring network; the
guidance simply identifies (in a general sense) the circumstances that could justify this needing to be
done (either for the original plant license and/or for nuclear emergency preparedness planning
and implementation purposes). As discussed at our NMC meetings, the onsite meteorological data, by
themselves, may not always adequately represent the wind flow conditions throughout the 10 mile
plume exposure EPZ. Those data may have sufficed in the past when the regional population was
significantly less, but may now need to be expanded, also in light of the post-9/11 era we now live in
with the growing amount of spent fuel stored on the premises.

USNRC Regulatory Excerpts:
...............................................................................................................

Excerpts from NRC Regulatory Guide 1.23 (Safety Guide 23) Onsite Meteorological Programs -
1972

....... The number of locations on a site at which meteorological measurements are necessary will
depend largely on the complexity of the terrain in the vicinity of the site. For example, the study of a hill-
valley complex, or a site near a large body of water would require a larger number of measuring points
to determine airflow patterns and spatial variations of atmospheric stability." ....Section 7. "Special
Considerations" states that "at some sites, due to complex flow ptterns in nonuniform terrain, additional
wind and temperature instrumentation and more comprehensive programs may be necessary. Also,
measurements of precipitation and/or solar radiation may be desireable at some locations.
Occasionally the unique diffusion characteristics of a particular site may warrant ue of special
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meteorological instrumentation and/or studies. Proposed studies of this nature should be described in
the application for a construction permit."

Appendix 2 "Meteorological Criteria for Emergency Preparedness at Operating Nuclear Power
Plants" Excerpt from NUREG-0654 FEMA-REP-1 Rev. 1 November 1980 (document handed out
at August Nuclear Matters Committee Meeting)

"..... Each site with an operating nuclear power plant shall have a primary meteorological measurement
system ..... produce current and record historical local meteorological data ..... data will provide a means
to estimate the dispersion of radioactive material due to accidental radioactive releases to the
atmosphere by the plant. The acceptance criteria for meteorological measurements are described in
the proposed Revision 1 to U.S.NRC Regulatory Guide 1.23 . ....."Near real-time, site-specific
atmospheric transport and diffusion models shall be used when accidental airborne radioactive
releases occur. Two classes of models are appropriate. The first, Class A, is a model and calculational
capability which can produce initial transport and diffusion estimates for the plume exposure EPZ
(Rothstein note: the plume exposure EPZ generally 10 mile radius from the plant) within 15 minutes
following the classification of an incident. The second, Class B, is a numerical model which represents
the actual spatial and temporal variations of plume distribution and can provide estimates of deposition
and relative concentration of radioactivity within the plume expoure and ingestion EPZs for the duration
of the release." (Rothstein note: the ingestion EPZ generally 50 mile radius from the plant. The Class A
model is historically a simplistic "straight-line" model that uses the onsite meteorological data. The
Class B model, depending upon its sophistication, could even rely upon multiple meteorological
monitoring sites (both onsite and offsite) to account for wind field variations within the modeled region.

NUREG-0654 FEMA-REP-1 Rev. 1 Addenda, March 2002 (on USNRC Website)

........ 'The following citations replace the outdated citations referred to in'Revision 1 to NUREG-0654
FEMA-REP 1,'.

"Appendix 2, page 2-2 refers to "proposed Revision 1 to NRC Regulatory Guide 1.23' for acceptance
criteria for meteorological measurements ...... Supplement 1 to NUREG-0737 "Clarification of TMI Action
Plan Requirements," January 1983, supersedes this citation."

Supplement 1 to NUREG-0737 "Clarification of TMI Action Plan Requirements," January 1983
(applicable excerpt follows):

"6. Regulatory Guide 1.97 - Application to Emergency Response Facilities

6.1 Requirements

b. Control Room
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..... Provide reliable indication of the meteorological variables (wind direction, wind speed, and
atmospheric stability) specified in Regulatory Guide 1.97 (Rev. 2) for site meteorology. No
changes in existing meteorological monitoring systems are necessary if they have historically
provided reliable indication of these variables that are representative of meteorological
conditions in the vicinity (up to about 10 miles) of the plant site. Information on meteorological
conditions for the region in which the site is located shall be available via communication with
the National Weather Service. These requirements supersede the clarification of NUREG-0737,
Item I!1.A.2.2."

(Rothstein note: the above USNRC guidance would suggest that changes in the existing onsite
meteorological monitoring systems could be warranted if they have not provided a reliable indication of
meteorological conditions that are representative within the 10 mile plume exposure EPZ. These onsite
meteorological data are also used in the emergency response Class A and B atmospheric transport
and diffusion models referred to previously. Rothstein has been discussing the possible need
for expansion of Entergy's regional meteorological monitoring network and enhanced modeling
analyses at our NMC meetings since the onsite meteorological data, by themselves, may not always
adequately represent the wind flow conditions throughoutthe 10 mile plume exposure EPZ
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;Entergy
Manager of Government Relations
Entergy.Piigrim Station
600 Rocky Hill. Road
Plymouth, MA 02360

February 7, 2005

Mr. Jeffrey Berger
Chairman, Plymouth Nuclear Matters Committee
Plymouth Town Hall
11 Lincoln Street
Plymouth, MA 02360

Subject: Nuclear Matters Committee Discussion of Pilgrim
Meteorological Program

Dear Mr. Berger,

As a result of the Committee's discussions on the subject of the adequacy
of the Pilgrim Station Meteorological monitoring/modeling program, I would
like to offer the attached information summary for your use and
consideration. Additional documents such as those referenced in the
attachment either have been provided to the committee or will be provided
to the committee upon request.

Attachment

cc: Mr. Ken Tavares, Chairman, Board of Selectmen
Mr. Mark Sylvia, Plymouth Town Manager



Response to the NMC on the Issue of Meteorological
Monitoring

The Pilgrim Station Meteorological Monitoring System currently meets applicable NRC requirements.
Two meteorological monitoring towers are available onsite and additional meteorological information is
available through communication with the National Weather Service and from other offsite sources. A
"Class A" meteorological model known as a Straight Line Gaussian Dispersion Model is presently
available for use in estimating offsite dose rates and total doses in: the event of a plant event which
releases airborne radioactive material. This model uses information available from the on-site
meteorological towers. However, meteorological monitoring and modeling is only an. intermediate step
in the process of assessing and projecting offsite dose. The parameter of interest is not the wind speed
or direction, but the actual dose impact on the general public at any location of interest regardless of the
meteorological model used. For this reason, actual field measurements of offsite dose rates and
airborne concentrations of radioactive materials are also performed to provide definitive information on
the location and magnitude of any offsite impact.

The Meteorological Monitoring Program proposed by the Nuclear Matters Committee (commonly
referred to as a Class B model) was considered many years ago by the NRC but never became a
requirement for Pilgrim or any other Nuclear Power Plant of which we are aware. In fact, the defining
reference document on Radiological Emergency Response Plans for Nuclear Power Plants (NUREG-
0654/FEMA REP-1, Rev 1) clearly states on page 2-9:

"The Class A model designed to be used out to the plume exposure EPZ' (as
used by Pilgdm Station) "may be used in lieu of a Class B model "(as
proposed by the NMC) "out to the ingestion EPZ." This requires certain
compensating actions which Pilgrim meets. (Parenthetical notations added
for clarification.)

It is important to note that the operator of a nuclear power plant does not make any final protective
action decisions for the general public. Nuclear power plants are required to make recommendations
to the Governor for offsite protective actions under certain plant conditions and at projected offsite
doses far below levels at which any adverse health effects have ever been demonstrated. Offsite
Protective Action Recommendations are required to be made based on emergency plant conditions
which are, in most cases, recognized prior to the start of any release of radioactive material. This
process helps ensure that protective actions are initiated as quickly as possible and, in most cases,
before any significant exposure occurs to the general public. Because of this, an elaborate system of
meteorological monitoring stations is not-required to determine the potentially affected population. In
fact, in such cases, meteorological monitoring and modeling serve only as a secondary verification
process that the plant-condition-based protective. action recommendations are appropriate. The
recommendation from the NMC to perform a "detailed meteorological investigation of weather records
over a multi-year period" would add nothing to this process. However, a multi-year meteorological
monitoring program was conducted prior to unit startup, and studies of wind patterns including wind
roses and joint wind frequency distributions have been generated and submitted to the NRC for their
review.

Offsite Protective Action Recommendations may also be made based on measured releases of
airborne radioactive material from the plant under emergency conditions. In such cases, the magnitude
and direction of such releases are determined from on-site meteorological measurements. However,
due to the uncertainty of plume trajectory under any modeling assumptions, Protective Action
Recommendations are made which include a circle (360 degrees - all directions) around the plant out
to a certain distance and a"wide wedge-shaped downwind area that encompasses the primary and
adjacent compass sectors out to a much greater distance from the plant. This approach is known as
the "keyhole" concept and provides reasonable assurance that appropriate population groups are
protected even in the event of deviations of the plume from the initially indicated wind direction. The



meteorological system proposed by the NMC would-not change this protective action methodology and
would add little to its implementation.

However, methods for plume tracking and assessment of offsite doses are not limited to the
meteorological monitoring systems and modeling software.

Real-time offsite radiation levels are measured at the siteboundary in all overland directions by very
sensitive gamma radiation detections systems which read out at the Emergency Operations Facility
and also at the central office of the MDPH.

In addition, in the event of an actual or suspected release of radioactive material, field monitoring teams
are promptly dispatched to locate the plume (regardless of the location and direction indicated by
meteorological instruments) and make actual measurements in and around the plume centerline.

Finally, there is a network of over 125 thermoluminescent dosimeters (TLD) located at distances from 0
to 20 miles from Pilgrim Station that continuously monitor and accumulate background radiation levels.
TLDs are widely considered the gold standard for measuring both shallow and penetrating dose to
living tissue, and can be used to reconstruct dose profiles and distribution if warranted after an event.

The information obtained from any and all of these systems/equipment/methods is available to
personnel from the Massachusetts Emergency Management Agency, Massachusetts Department of
Public Health, Federal Emergency Management Agency, and NRC and may be used by technically
qualified and responsible individuals to determine the extent and impact of any emergency releases
from the site, and to support the determination of protective action directives by the Governor if
required.

We believe that the meteorological monitoring and modeling program presently required by NRC
regulations provides reasonable assurance that appropriate and timely protective actions can be made
for the general public in the event of an emergency at Pilgrim Station. If, in the future, the NRC
determines that a program similar to that proposed by NMC should become a regulatory requirement
for all licensees, then Entergy will comply with that regulation.
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Introduction.

When the Pilgrim Nuclear Station was built in Manomet in the 1970s, Plymouth was a quiet rural

community with a small population that grew seasonally through tourism.

Today, Plymouth's year-round population has more than tripled and it has become a year-round "city"

in fact if not by charter.

Entergy's Pilgrim Nuclear Power Plant affects Plymouth in many ways. It contributes in a small way

(by historical comparison) to Town revenues. It employs hundreds of people, many of whom'live here and

spend their salaries at least in part within Plymouth's borders. It may well help the country and the world by

eliminating the need to bum fossil fuel to generate electricity. (See Appendix B for more on the contribution of

.Pilgrim from a power generation standpoint.)

As advisors to the Board of Selectmen, we believe it is incumbent upon us to recommend a course of

action for the Town in response to the relicensing process that meets five objectives:

* It must ensure the protection both of the people of Plymouth and of residents of nearby communities

from any activities or events at Pilgrim that could otherwise endanger the health, lives, and property of

area residents;

* It must protect the land, sea, and air from environmental harm;

* It must protect the people of Plymouth and residents of surrounding communities from the results of any

attack on the plant;

* It must ensure that Entergy, like every other business located within the Town of Plymouth, pay its fair

share of taxes to the Town; and

" It must ensure that the Town is justly compensated for the risks the Town continues to assume by the

plant's storage of high- and low-level radioactive waste on-site, including the previously unanticipated

amount of spent fuel.

The Town should also maintain an awareness of the $400-riIillion "Reserve Fund" Entergy holds for

decommissioning the plant. In our view, the Town should seek to hold or to control a portion of this

approximately $400-million decommissioning fund, or at least share the interest income partly in lieu of taxes;

more on taxes appears in section 5. If the plant is shut down, for whatever reason, Entergy could profit by an

estimated $150-million over likely decommissioning costs -- in effect realizing a windfall if license extension is

not obtained....

The Nuclear Matters"Committee can not, in good conscience, recommend that the Board of Selectmen

go on record as being "infvor - ojfrelicensing Pilgrim nlens.S the recommendations presented here are
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addressed by Entergy, the Nuclear Regulatory Commission, and other relevant parties to the satisfaction of the

Board of Selectmen.

The recommendations in this proposal can be elaborated upon by the NMC at the direction of the Board.

Most recommendations may require additional work on the part of the NMC toward their implementation.

--- Nuclear Matters Committee

1. Issue: Evacuation / Sheltering-in-Place.

From many perspectives, it is clear that current evacuation plans, well-conceived and well-intended as

they are, stand little chance of working in case of a rapidly evolving event.

The experience of New Orleans in the evacuation and sheltering for Hurricane Katrina, the experience

of Houston in the'attempted evacuation for Hurricane Rita (with advance warning), and our own experience

with local, truck tip-overs, the recent Friday afternoon whiteout, and gridlock following July 4 observances lead

to the conclusion that current, evacuation plans do not pass any reasonable reality check.

It is our collective opinion that in preparing for prospective disasters requiring evacuation, one should

always prepare for worst-case scenarios.

It is "assumed" in current plans that teachers / administrators will retain up-to-date parent permission

slips regarding Potassium Iodide distribution and that such datawill be immediately available (along with KI

doses) at the time a disaster strikes, so doses can be given instantly to everyone except those whose parents have

opted out.

It is also assumed that school bus drivers (and other first responders) will stay in Plymouth (and not

evacuate with their families), that they will be able to get to their buses quickly, that the buses will have clear

sailing to schools to pick up students, and that the buses will deliver the students to host schools.

These may well be faulty assumptions, and all assumptions used in emergency planning must be

reviewed in light of Katrina and Rita. In an age of telephones, cell phones, email, instant messaging, and talk

radio, news of a nuclear problem at Pilgrim will travel at the speed of light. Consequently, it seems almost

inevitable to us that:

a Bus drivers will be caught in gridlock attempting to get to their buses, if indeed they remain in

Plymouth at all;

• There will be confusion in recordkeeping and dispensing of KI;

a School evacuations will be delayed - possibly by several hours;

* A number of parents will likely leave home to pick up their kids, exacerbating gridlock and promoting

incremental con fusion;
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Many kids will be left off at host schools, but their parents will be caught in gridlock - or, worse,

waiting in Boston for P&B buses or trains to take them home from work, without any guarantee that

either mode of transportation will continue operating to Plymouth- and surrounding Towns.

The Pilgrim plant's sirens meet Federal requirements. Unfortunately those requirements stipulate that

the sirens cannot be so loud as to endanger the hearing of those in close proximity. Consequently, sirens are

often not heard inside homes, businesses, and automobiles, which means that many of the people the sirens exist

to "warn" will never hear the warnings. Please see section 7 for more on alarms and other warning technology.

One of our members has expressed concerns about methodologies used to determine wind speed and

direction during plant events. See Appendix A for details.

Here are our recommendations regarding evacuation and sheltering-in-place:

First: Require Entergy to fund the selection and hiring of a nationally recognized company of experts in

evacuation to develop a plan that will work regardless of weather, compromises in infrastructure, transportation

breakdowns, etc. The expert would be selected by the Board of Selectmen based upon recommendations by the

NMC, and its work will be supervised by and under the management authority of the NMC and MEMA.

Entergy's only involvement would be to pay the bills for the consultant, the development of the plan, and all its

implementation costs. Congress should compel an update of NRC regulations to require nuclear plant

owner/operators to find such plans including revisits everyfive years. The lobbying effort (see #10, the

National Alliance recommendation) should have that as a key objective.

Second: Plymouth's disaster plans must provide the Town, as well as surrounding Towns and MEMA,

with advice and counsel from MEMA and Entergy and other appropriate agencies, sufficient to decide whether

evacuation is appropriate or whether sheltering-in-place is a better alternative.

Third: Plymouth must educate its people and its visitors that it is sometimes safer to shelter-in-place

than to evacuate. The Town has 36 shelters that can accommodate 44,685 people in need, and we believe that

most Plymouth homes have basements that can be used for sheltering-in-place. Since "Sheltering-in-Place"

requires homes to have on hand certain supplies, ensuring that those requirements are known to residents must

be a component of any workable evacuation / sheltering plan.

Fourth: The Emergency Information Calendar mailed to all residences includes sheltering instructions,

but our sense is that most residents look at the pictures but largely ignore the printed content. We feel the look of

the.Calendar should be changed radically (and immediately) so it truly appears to be the Nuclear Emergency

Information Calendar that it is, and not primarily a nice collection of vintage Plymouth photography. People

should want to retain it because of the potentially life-saving information it provides-- not for its photography.

Please see item six in this section.
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The CDC [Centers for Disease Control] also offers instructions for sheltering-in-place which we are told

will soon be added to the Town's website.

Fifth: Once updated Evacuation Routes have been established, the Town in concert with its neighbors

should post signs clearly defining the routes so when evacuation is required, there is no question about

where/how - only when.

Sixth: "Evacuation Centers" must be revisited to ensure that they are adequately provisioned to care for

all the individuals they may be required to host, for an extended period. See also section 7 regarding disaster

communications plans and section 10 re: the National Alliance.

Seventh: As soon as practicable (see many details in Appendix A), Entergy must be required to work

with the NMC and with Entergy's to-be-retained environmental consultants to design, develop, and deploy

adequate and appropriate meteorological monitoring equipment and improved air quality dispersion models for

implementation by January 1, 2007. This would be in addition to what is currently used at the Pilgrim Plant per

NRC requirements. Objective: to help enhance the Town's airborne effluent plume tracking capability and to

help make and ass.ess reliable dose predictions.

Regardless of power losses or other interference, the enhanced system must have the capability to feed

the Pilgrim plant, the EOC, MEMA, and Town officials 15-minute average encrypted data regarding

meteorological and air quality conditions in sixteen 22.5-degree sectors or "cones" (N, NNE, NE, etc.)

extending outwardfrom the plant, a minimum of 10 miles in all directions.

Such an enhanced system must also provide a computerized, color-coded visual display of the airborne

effluent plume location and potential radiological doses in real time, updated every 15 minutes to account for

any changing meteorological conditions within at least 10 miles of the Pilgrim Plant.

The Plant effluent release scenarios built into the enhanced modeling system must be capable of

accounting for both postulated NRC design-basis nuclear accident conditions, and other credible Plant effluent

release conditions that could conceivably occur due to other circumstances (e.g., terrorist actions).

Lastly, the additional alarm towers recommended in section 7 could also possibly be used to gather

meteorological data.

2. Issue: Spent Fuel Pool Conversion to Dry Cask Storage.

Every OLLnce of spent fuel ever used at Pilgrim is still housed here in Plymouth.. This amounts to an

unanticipated long-term risk to the Town.

Although Pilgrim has long maintained that its storage of spent nuclear fuel in pools of water is as safe as

dry cask storage, Pilgrim (along with other plants) was recently directed by the NRC to disperse the "hottest"
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rods throughout the spent fuel pool to reduce the pool's vulnerability in case of attack or other flaw that would

damage the plant's ability to keep the rods submerged and properly cooled.

Pilgrim says it will run out of space in its spent fuel pool and be forced to start using dry cask storage

after 2012, at the end of its current license.

For background purposes ... spent fuel cannot be stored in dry cask containers until it is at least five

years old. Consequently, just as is the case today, a certain amount of "hot" spent fuel will always be in the

spent fuel pool. Critics of dry cask storage cite that heat loading is a function of isotopic decay ... for example

putting all spent fuel more than five years old in dry casks will put 90% of the plant's spent fuel bundles
"outside," but only 10% of the significant radioactive material goes with it. The significant material is

in a "significantly" structured building, shielded under water, with multiple cooling sources.

Here are our recommendations regarding spent fuel:

First: LUverage the formal National Alliance proposed in section 10, along with our Congressional

contacts, to greatly intensify lobbying for a national solution to spent fuel storage, whether that solution is in

Yucca Mountain, Nevada, or elsewhere.

Second: Require as a condition of relicensing that Pilgrim commit to implementing a plan for the

movement of spent fuel (five years old or older) into dry cask storage by the end of its current license.

Third: Require that Entergy's program and technical plans for dry cask storage shall be made available

to the NMC and be discussed, in closed session if necessary, and reviewed prior to implementation.

Dry cask storage is above-ground technology.

3. Issue: Risk Analysis / Insurance.

Most (if not all) homeowners insurance policies explicitly exclude radiation hazards as a covered risk,

regardless of cause.

Any accident or event that releases significant amounts of radiation into the environment runs the risk of

making homes and properties unusable and essentially valueless. The desirability of Plymouth as a place to live

and work would be depreciated. In most cases financial devastation would follow the loss of this property even

if the evacuation was successful and there was no loss of life.

Although the Price-Anderson Act purports to address this matter, limits exist and the reliability of the

program has yet to be tested.

Here is our recommendation concerning risk analysis / insurance:

The Town should obtain expert risk assessment / analyses, perhaps by using people recommended by

The Society of Registered Professional Adjusters (the professional association of insurance claims adjusters), so

it can successfully address the question of how these risks may be adequately insured, how fair and rapid
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indemnification would be accomplished, and how effective government response might be. The people of

Plymouth and surrounding communities must be protected against such financial disasters.

4. Issue: Environmental Impact.

Cooling water and atmospheric vent discharges from Pilgrim station shall comply with the requirements

of the EPA and any other governmental authority having jurisdiction.

5. Issue: Taxation (Spent Fuel et al).
Due to deregulation, Entergy pays greatly reduced local taxes. The valuation of Pilgrim for tax purposes

must be revisited, as must its tax status, as a direct consequence of the-plant's decision to seek relicensing. As a

prospectively going concem until the year 2032, Pilgrim is worth far more than its assessed valuation ofS 128-

million.

Here are our recommendations regarding taxation:

First: Leveraging the capabilities of the office of the chair of Senate Ways and Means (Sen. Therese

Murray of Plymouth), TownCounsel, and other political/municipal entities as directed by the Board of

Selectmen,.we feel the Board of Selectmen should orchestrate the investigation of legal avenues 'under which the

Town could draft, enact, and enforce updated taxation of the Plant as a business -taxed equitably with other

businesses in Town.

Second: At the direction of the Board of Selectmen, the NMC could tap the National Alliance referred

to in section 10 to see what other communities are doing in this subject area.

Third: The Town of Plymouth assumes substantial liabilities by virtue of the presence of tons of spent

fuel rods within its borders. It was never the Town's intent to become such a storage location for this amount of

spent fuel, which is the defacto case today. It must be equitably compensated for this liability, in addition to

other forms of taxation / compensation noted in this section. See also section 9 on Economics.

6. Issue: Health Impacts.

The Nuclear Matters Committee recognizes public concern about cancer rates in Plymouth and

surrounding Towns. An attempt was made to obtain up-to-date incidence rates for various cancer types from the

Massachusetts Department of Health Cancer Registry. The statistics obtained have not been totally reassuring in

that they did show what appear to be increases in the incidence rates Jbr afew cancer t.pes over the expected

averages. Although the pattern and distribution of elevated diseases does not appear to be consistent with the

hypothesis that radiation is the causative agent, the significance of this data is, at this point, quite unclear. Also,

there is no demonstrable causative relationship of any of these findings to the power plant'at this time.
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Here is our recommendation regarding cancer and other health issues:

At the request of the Board of Selectmen, the NMC can request further and more detailed study of the

incidence figures to determine their significance and possible cause. Further assistance can be had from the

Massachusetts Bureau of Health Assessment and the Massachusetts Cancer Prevention and Control Program.

7. Issue: Alarms and Other Warning Technology.
As noted in section 1, although the Pilgrim plant's sirens meet Federal requirements, unfortunately

those requirements stipulate that the sirens cannot be so loud as to endanger the hearing of those in close

proximity. Consequently, sirens are often not heard inside homes, businesses, and automobiles, which means

that many of the people the sirens exist to "warn" can and will never hear the warnings.

Sirens represent a warning system that, is both inadequate and ineffective - but one which must be

retained to get the message through to those who can hear. It's clear to us that additional warning technology

must be utilized if warnings are to have any desired effects.

Our recommendations regarding alarms and other warning technologies are:

First: The Town already is working on a "reverse 911" system as a result of the recommendations of the

Plymouth Homeland Security Working Group. The system is GIS- [Geographic Information System] operated

through the Plymouth County Sheriffs department, and would be capable of alerting onestreet, one Town

block, or one whole sub area to shelter or to evacuate. We feel this system should be implemented as quickly as

possible and that it should have the capability of notifying everyone in Plymouth within no more than three or

four hours - preferably less. This system should be capable of making phased' multilanguage calls (English,

Spanish, Portuguese) to all evacuation areas (see section #1, Evacuation) throughout Town and beyond, in

cooperation with the Sheriff s department. And it should be capable of TDD data transmission to alert the

hearing impaired.

Second: We would like to see an "Amber Alert"-style broadcast system on all radio and cable TV

stations broadcasting to Plymouth subscribers, which would not only broadcast evacuation warnings but also

advice for sheltering-in-place.

Third: Based upon anecdotal evidence from many residents and upon comments made at our recent

hearing, we believe that the early warning siren system needs additional towers throughout the Town. It seems

to us that towers are too far apart to provide. adequate'warning to most Town residents.

Fourth: By law, all businesses and places of public accommodation (restaurants, offices, hotels, etc.)

throughout the mandated evacuation areas must conspicuoush/ post notices regarding what the nuclear alarms

mean, and what people should do if/when they hear nuclear warning sirens. Malls must use PA systems to

1 "Phased" is used here to mean within a specific geographical "cone" targeted for evacuation.
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accomplish notification. The NMC, acting at the direction of the Board, could prepare copy for such notices /

announcements and make it available to businesses via the Town website.

Fifth: Plymouth and surrounding Towns must ensure interoperability of radio communications for the

purposes of command responsibility and overall coordination.

Sixth: Develop and deploy disaster communications plans which can be used by police and public

works agencies to help ensure orderly evacuations or sheltering. Disaster plans always work better if they are

created before disasters happen, rather than on-the-spot when they are urgently needed. "Disaster

Communications" are the things officials will say and the instructions they will provide when disaster strikes.

8. Issue: Aging Components.

Industry standard practice in the nuclear power industry is to monitor for failures and to take appropriate

action when they happen. We are concerned, however, about what happens in case of catastrophic failures (for

example, to the shroud or reactor vessel) that may be age-related, which can yield severe results in the unlikely

event that they occur.

Our recommendations regarding aging components are:

First: As part of the relicensing process, Entergy must submit for NRC review its aging components

analysis. The NMC should provide an independent review of this analysis and advise the Board of Selectmen on

it.

Second: It is our sense that as an integral part of relicensing, the NRC must require Entergy to adopt and

pursue a vigorous accelerated program of inspection of all critical components.

9. Issue: Economics.

Industry experience in Waterford Connecticut and Wiscasset Maine indicates that host communities

have had to go to court to compel nuclear power companies to pay their fair share of revenue to host

communities. We should be prepared to follow that course, if necessary.

10. Issue: National Alliance / Host Community Agreements.
A "Host Community Agreement" is simply the name for an agreement entered into by a power plant

and the community where it is located. Although we found "Host Community Agreements" with other

businesses, we Found none specifically for nuclear plants. Our sole suggestion here is that any agreement entered

into between Entergy and the Town of Plymouth be called a "Host Community Agreement." Moving forward,

we may have additional recommendations regarding the full context of such an agreement.
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Here is our recommendation concerning the "National Alliance of Nuclear-Impacted Communities":

First: The Nuclear Matters Committee should be authorized to access and leverage the power of senior

Massachusetts office holders in the United States Senate and.the House, as well as our own state legislators, to

develop formal alliances with every community in the nation that "hosts" a nuclear power plant. Objective: as a

block, formally lobby Congress to compel the Nuclear Regulatory Commission to require truly workable

evacuation plans as a prerequisite to licensing or relicensing all nuclear power plants nationwide.

The NRC says it "constantly" checks the adequacy of local evacuation plans and therefore need not

make them part of the relicensing process. Its actual refusal to consider evacuation, however, as part of the

relicensing process in our opinion clearly endangers millions of American lives from coast to coast should a

series of terrorist-induced "events" occur simultaneously at several facilities around the country, which is the

established terrorist pattern. Evacuation is an essential, life-saving option. We feel that today, the NRC ignores it

at the peril of millions of American citizens.

11. Issue: Security

It's clearly the case that Pilgrim Station is critical infrastructure. "Critical infrastructure" consists of

more than simply the plant itself Anything which if compromised by either terrorism or accidents or an Act of

God could cause harm either to the plant or to the surrounding area constitutes critical infrastructure. Entergy

must be compelled to protect all its critical infrastructuref!rom the possibility of accidents or terrorism.

Massachusetts law allows for critical infrastructure information to be cormmunicated in closed session,

since it deals with security issues. The Nuclear Matters Committee would certainly maintain the confidentiality

of this information.

When the plant held a drill last Summer, its Wackenhut security forces were "attacked" (tested) by other

Wackenhut security forces. Further, the exercise was graded by Wackenhut.

Wackenhut is a private security company. Despite the fact that plant security is in contact with the

Department of Homeland Security and NORAD either on a regular or on an as-needed basis, it is our distinct

impression that plant protection is ineffectively evaluated: self-evaluation is an inherently flawed system.

Moreover, plant security is based upon the Nuclear Regulatory Commission's so-called design basis

threat. Terrorists, however, have no "design basis". They take a blue sky approach to terrorism planning and

could do anything at any time -- by land, sea, or air.

Here are our recommendations regarding security:

First: The security of all nuclear power plants throughout the United States should be the responsibility

of the Department of Homeland Security, which is on record as opposing taking on that responsibility. We feel

that the Town of Plymouth should endeavor to leverage the National Alliance mentioned earlier to enlist the aid
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of Congress to require the Nuclear Regulatory Commission and the Department of Homeland Security to make

DHS responsible for the security of nuclear power plants throughout the United States.

Second: We believe strongly that self-evaluated drills of the type held last summer at Pilgrim are

inherently flawed from a security measurement perspective. Again, we believe that the Nuclear Regulatory

Commission should be compelled by Congress, perhaps through the lobbying of the aforementioned National

Alliance, to prohibit this particular type of drill. Attacking forces challenging the security teams of nuclear

power plants in the United States should be organized and orchestrated by the military to ensure that the

challenge is something other than perfunctory.

Again, the Nuclear Matters Committee, despite the fact that it has expertise in a wide range of areas, is

not expert in security. Nonetheless, should the Board of Selectmen desire, we would be pleased to work to

develop a National Alliance (see section 10) and to contact members of our Congressional delegation on your

behalf in an effort to ultimately compel the Nuclear Regulatory Commission to enhance the design basis threat,

and to improve the level of security at Pilgrim and at all other nuclear plants nationwide.

12. Issue: Communications.

Since early 2005, our communications with the plant have been productive. Questions have been

answered with negligible obfuscation, and subject matter experts have been brought in to address specific

questions. We hope this trend continues since it is essential to a productive relationship between the Town and

the plant.

13. Issue: Negotiations

Many of the objectives expressed in this document require close cooperation between the Town and

Entergy. Accomplishing those objectives requires seasoned negotiating skills and (preferably) in-depth

experience in the nuclear power field. With your agreement, we could search for and recommend a skilled,

seasoned nuclear negotiator.

We expect this negotiating process,. like many other negotiations, will not be quick or easy..In fact, last

May, according to the Rutland Herald, Entergy said of taxing spent fuel stored at Vermont Yankee:

"Any significant tax which has never been contemplated and never been discussed will place a severe

financial burden on this plant ... and will call into question its'viability to the end of its current license," Entergy

regional executive Ken Theobalds told the House Natural Resources Committee. The clear message was that if

Entergy does not get authority to store spent fuel in Vennont through 2012, it would close Vermont Yankee,

which employs 600 people in Windham County.
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Entergy clearly wants to keep Pilgrim open. We need a skilled negotiator to ensure that the, Town is

properly protected and adequately compensated if it successfully relicenses this plant.

Appendix A: Meteorology

A Certified Consulting Meteorologist who is a member of our committee has expressed concern about

the adequacy of meteorological monitoring as it is currently employed at Pilgrim.

One of the ways through which emergency authorities determine what areas should be evacuated in case

of an emergency is by measuring wind direction and speed. However, the only two places where Entergy

currently measures these are on its property -- at the plant.

Consequently, Entergy today receives clearly inadequate regional data regarding wind speed and

direction, making virtually useless its judgements concerning the movement of prospectively lethal clouds based

upon input from just its current onsite meteorological data. Objective: valid data in, valid data out (as opposed to

garbage in, garbage out).

For reasons discussed below, our Committee's meteorologist has consistently maintained that variable

wind conditions over time and space, likely in this coastal, hilly terrain area, makes resultant predictions of the

movement of lethal airborne materials based on just onsite meteorological data (with simplistic "straight-line"

air quality dispersion models) absolutely unreliable for evacuation planning purposes.

On the one hand, during moderate to strong wind conditions such as those associated with coastal

storms, approaching warm fronts, or after the passage of cold fronts, the wind direction throughout the region

should be fairly uniform as would be depicted from one or more meteorological towers, e.g., the one at

Plymouth Airport or at the Pilgrim Plant site. However, abrupt wind direction shifts and wind speed changes

can occur during the passage of such large-scale ("synoptic scale" in meteorological terms) weather systems

throughout the region. When wind speeds start to get lighter (e.g., below 5-10 mph), and depending upon the

time of day and season, the terrain will also affect regional wind patterns in a more pronounced manner. During

the spring and summer months whenever day-to-day large-scale regional weather influences are absent (storms

and fronts), strong temperature contrasts between the warmer land and colder Cape Cod Bay can result in sea

breeze conditions on sunny, fair weather days. At times, sea breeze influences can penetrate miles inland.

Weaker land breezes can also occur during other times, particularly at night, when the land surface is colder than

the water body surface. Shifting wind patterns (including temporary stagnations, recirculations, and wind flow

reversals) can occur during these daily sea and land breeze conditions, and can persist for several hours.

The exact/i'equency of occurrence of variable wind conditions including abrupt wind shifts that are

associated with either large-scale weather systems, or more localized regional weather patterns (e.g, sea

breezes), and their associated causes from year to year would require a detailed meteorological investigation of

collected weather records over a multi-year period (also from a statistical standpoint).
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On a qualitative basis, however, our Committee meteorologist (who also serves as a volunteer storm

spotter for the National Weather Service in Taunton, MA) believes that variable wind conditions including

abrupt wind shifts that he has described above can occur several times each week on average in the southern

Plymouth County region.

Additional Background Considerations re: Meteorology
from Committee Member, Richard A. Rothstein, CCM, QEP:

The Pilgrim Plant's onsite meteorological tower data, by themselves, may not always adequately

represent the wind flow conditions throughout southern Plymouth County. Geographic variations in wind fields

can have a profound effect on the location and magnitude of predicted radionuclide concentrations and resultant

doses received from a postulated nuclear plant accident. Considering the rapidly growing regional population, it

should be determined if there is a potential need for additional regional meteorological monitoring stations to be

installed and included as part of Entergy's emergency planning program. It should also be determined if there is

a potential need for Entergy to upgrade their "straight-line" air quality models that have been used in the past

with more advanced variable trajectory-models that can use either single station or multiple station

meteorological data. Such advanced modeling systems currently exist in the scientific and regulatory

community and can be applied, if necessary, regardless of what current USNRC regulations require permit

applicants/existing licensees to use as a minimum. Understanding and planning for potential consequences of

postulated (and realistic) accident release scenarios in a technically accurate and reliable manner can serve as a

useful emergency planning forecasting tool, as well as a "hindcasting" tool, that is, what radiological doses did

actually occur at various geographic locations in the unlikely event of an accident.

Committee members recently attended a "fact-finding" meeting with cognizant Entergy staff at the-

Pilgrim plant to try to gain a better understanding of what models and meteorological databases Entergy

currently uses for emergency preparedness/evacuation planning purposes. The Committee is trying to be in a

better position to advise the Town Board of Selectmen on the adequacy of the current set-up.

The Committee has just started to evaluate its findings from this recent meeting with Entergy, and a

follow-on meeting at the EOF to continue this fact-finding is anticipated in the near future. However, the

following preliminary recommendations can be made at this time:

If improvements to the current set-up are warranted, it could require considerable time and resources to

quantify, develop, and implement the specific meteorological data acquisition/air quality modeling program

upgrades that would then also need to be integrated with other components of the emergency planning program.

Such actions may also require Entergy to retain an Outside independent specialized environmental consulting

firm to support such study efforts, with Commttee members potentially serving in an advisory/review capacity.

Moreover, if program improvements are warranted, the Town should recommend that as a condition to the
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relicensing process (and, with USNRC concurrence, if possible) following the. appropriate regulatory protocols,

or via other binding agreements reached with Entergy outside of the relicensing process.

Appendix B: Nuclear Power Data

Operating Plants, Percent of Electrical Capacity
(Source: New York Times Almanac 2002, pg 366)
U.S. 104 Operating reactors
754 Gigawatt Hours - 20% of total electrical power
France 59 reactors (80%) Japan 53 reactors

Local (NStar) Power Sources
(Source: September 2005 Residual Billing Insert)
Natural Gas 34%
Nuclear 29%
Coal 15%
Oil 12%
Hydro 5%
Miscellaneous 5%

U.S. Power Generation

Coal* 54%
Nuclear 20%
Gas* 16%
Hydro 7%
Oil* 3%

*C02 "Greenhouse Gas" Emitting, 73%

{END}



Town of Duxbury, Massachusetts

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety and Licensing Board

In the Matter of Docket # 50-293-LR
Entergy Corporation
Pilgrim Nuclear Power Station
License Renewal Application June 5, 2007

DECLARATION OF ANDRE MARTECCHINI IN SUPPORT OF PILGRIM WATCH'S
RESPONSE OPPOSING ENTERGY'S MOTION FOR SUMMARY DISPOSTION OF
PILGRIM WATCH CONTENTION 3

I, Andre Martecchini, am the Chairman of the Board of Selectmen in the Town of Duxbury. I have
served on the Board of Selectmen continuously since March, 1997. The Board of Selectmen has
ultimate responsibility for Duxbury's Radiological Emergency Response Plan.1

Evacuation Delay Time: I do not concur with the applicant's analysis of evacuation delay times.2

Entergy's risk assessments assumed an evacuation delay time between siren alert and the beginning
of evacuation from 40 minutes to two hours; and a later analysis of six hours with small effect on
consequence.

Notification of the public depends on sirens, or in the event that sirens fail, by route notification.

Town of Duxbury Radiological Emergency Response Plan for Pilgrim Nuclear Power Station, Rev. 13, 07/06 at I I-P-1

2 The Environmental Report states "The elapsed time between siren alert and the beginning of the evacuation is 40

minutes. A sensitivity case that assumes 2 hours for evacuees to begin evacuation was considered in this study to evaluate
consequence sensitivities due to uncertainties in delay time." Application ER Appendix E.1.5.2.7, p. E-1-64. The Motion
for Summary Disposition states that a later sensitivity case considered an evacuation delay time" of six hours [Entergy
Motion for Summary Disposition, , Statement of Material facts, numbered six].

878 Tremont Street, Duxbury, MA 02332 Telephone: 781-934-1108 Fax: 781-934-9011
Town-Manager2)town. duxburv,. ma. us

The mission of the Town of Duxbury is to deliver excellent services to the community in the most fiscally
responsible and innovative manner while endeavoring to broaden our sense of community and preserve the

unique character of our town.



I have determined that sirens, by themselves, are not adequate for notification. They can not be heard
in all parts of town nor when residents are inside buildings above normal ambient noise with
windows closed. In addition, there have been numerous documented instances when sirens have
failed to sound during testing.3 The Town of Duxbury voted at the 2007 Annual Town Meeting to
accept grant monies for the purpose of implementing a computerized rapid telephone calling system
to notify the public and personnel by telephone of an impending nuclear emergency at the Pilgrim
power plant. One of the main reasons sited during the debate on the motion was the inability, of the
sirens to effectively notify all residents of the Town. Duxbury does not have funds available to fund
such a system, and we therefore requested funding from Entergy as it is directly associated with our
RadiologicalEmergency Response Plan. To date, Entergy has not provided any funding.

If sirens fail, the back-up system is route notification which is impractical. It calls for local
emergency workers to drive up and down streets where sirens fail to warn residents over their car-
mounted PA system. Depending on the number of failed sirens, route notification can take many
hours. Duxbury, for example, has 127.54 miles of roads.4 Additionally, the PA systems or bullhorns
on those vehicles are unlikely to be heard inside many homes and buildings when windows are closed
or due to the fact that many homes are set far back in the woods from the public road on long
driveways which is typical for a suburban/semi-rural environment, such as Duxbury. In addition,
route notification activities will divert scarce public safety resources away from where they will be
required to implement our evacuation measures.

Timely notification of the public is central to effective radiological emergency planning so that the
public will get away from harms way as soon as possible and reduce the consequences of an accident.
NRC regulations appreciate that fact. 5 Based on the above facts, there is no way that Entergy can
guarantee that all Duxbury residents and businesses can receive initial notification of a radiological
emergency at the Pilgrim power plant within the NRC's stated goal of 15 minutes.

Evacuation Speed: The applicant's evacuation time estimates are based on the KLD, Rev 5, 1998
and KLD, Rev 6, 2004 Evacuation Time Estimates. They do not consider all relevant factors, and
consequently underestimate the likely evacuation time.

Both KLD estimates based their evacuation times on: off-season, midweek, midday in good weather
and summer season midweek, midday in good weather. Neither special events such as July 4th

festivities and other large indoor and outdoor events nor peak commuter, beach-going and holiday
traffic scenarios were taken into account in the calculations.

The estimates were based on Resident Populations from the 1990 and 2000 Censuses, projected to
2004. The estimates did not project population to the expected license renewal period, 2012-2032. A
recent report' by the Metropolitan Area Planning Council Metro Future, dated May 1, 2007, projects

3 For example, Pilgrim's sirens failed 12 times from January 2000 to January 2004. In January 2004, nearly 80 percent of
the newly installed emergency sirens used to warn about 100,000 residents in five towns failed to operate.
4 Massachusetts Highway Road Census, 2001: Town of Duxbury Roads = 99.96 miles; Mass Highway Roads = 18.39
miles; Private Roads = 9.19 miles.
' 10 CFR 50.47 (b) (5), requires that the radiological emergency response plan must establish "means to provide early
notification and clear instruction to the populace within the plume exposure pathway Emergency Planning Zone" (i.e., 10-
mile EPZ); and that Section IV.D.3 of Appendix E provides a design objective of having "'The capability to essentially
complete the initial notification of the public within the plume exposure pathway EPZ within about 15 minutes."
6 Table 1-1. ETE Study Comparisons [KLD, Rev 6 at-l-10, 1-11]



heavy traffic congestion along our emergency evacuation routes. For example, a new development at
South Weymouth Naval Air Station would add 34,300 vehicles daily to area roads. 7

The effects of a "shadow" evacuation were not considered in the KLD estimates. Previous large-scale
evacuations around the country for hurricanes, chemical spills and Three Mile Island showed
significant spontaneous evacuation of populations well outside the area advised to evacuate. The
evacuation route for Duxbury and Marshfield to Braintree High School Reception Center requires
passing through the towns of Pembroke, Hanover, Norwell, Hingham, Weymouth and Braintree. A
portion of the populations in the towns that feed onto Route 3 can be expected to evacuate also - the
"shadow" evacuation. Route 3 was completed in 1963. It was designed to carry 76,000 cars daily but
now handles about 140,000 cars on the stretch en route to Braintree High School. 8 I have no doubt
that in the event of a serious radiological emergency at the Pilgrim power plant, a shadow evacuation
will occur beyond the affected EPZ communities which will directly affect our ability to evacuate the
Town of Duxbury and surrounding EPZ communities.

I declare that tinder penalty of perjury that, under the best of my knowledge, the foregoing is true and
correct.

dre Martecchini, Chairman
Duxbury Board of Selectmen

Dat

https://www.communicationsmgr.com/projects/Boston-RegionaU/docs/MAPC%20BCCS%2OHandout.pdf
Patriot Ledger, March 7, 2005
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In the Matter of
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Docket # 50-293-LR

June 10, 2007

DECLARATION OF REPRESETATIVE MATTHEW C. PATRICK IN SUPPORT OF

PILGRIM WATCH'S RESPONSE OPPOSING ENTERGY'S MOTION FOR

SUMMARY DISPOSTION OF PILGRIM WATCH CONTENTION 3

I, Representative Matthew C. Patrick represent the Third Barnstable District ia the

Commonwealth of Massachusetts representing citizens from Falmouth, Barnstable, Bourne and

Mashpee. ) serve as a member of the Council of State Governments' Eastern Regional

Conference (CSG/ERC) Environment & Energy Committee for 2007-08 and sit on the Joint

Comtnittec on Telecommunications, Utilities and Energy.

Printed on Rte.ycled Paper



The Severe Accident Mitigatiou Analysis is deficient in that there are no emergency plans in

place to provide protective actions (shelter or evacuate) for the population on Cape Cod and the

Islands.

The Cape and the Islands are vulnerable. They are located within the 50-mile radius and the

majority of the population within 10-20 miles. The area is across open water from the reactor,

and new-understanding of the flow of air over and around New England's Coastline indicates

that releases from Pilgrim headed out to sea will remain tightly concentrated daue to water

temperature and reduced turbulence until the winds blow the puffs and radiation back over

land.1 [1] The reduced turbulence over the ocean has obvious implications for taransport to the

Cape and Islands, a fact currently ignored.

In the event of a severe accident at Pilgrim, the population is unlikely to be no6tified in a timely

manner; potential shelters have not been identified and analyzed for their dose reduction

capability; the population. has not been educated; and there is no possibility of evacuation. The

Cape is connected to the mainland by two bridges. The Sagamore Bridge is closed in an

emergency; it leads into the reactor. The Bourne Bridge is restricted to incoming emergency

traffic, leaving only a lane to outgoing traffic. Outgoing traffic would feed into evacuation routes

intended for the core population and likely to bc congested. The summer population

approximates 600,000; the year round population is about 210,000.

Because the current maxinurn and year round populations on, Cape Cod are likely to increase

during the re-licensed period, 2012-2032; the human and economic consequences of a severe

accident at Pilgrim Station must take the Cape and Islands into account and recognize that

without planning for the population the consequences will be considerably magnified.

111] Zager M, Tjernstrom M, Angevine W. 2004. New England coastal boundary layer modeling. In:
AMS 16t* Symposium on boundary Layers and Turbulance, August 2004, Portand,:Maine. Angevine
WM. Tjernstrom M, Senff CJ, White AB. 2004. Coastal Boundary layer Transport of urban pollution in
New England In: 16th Symposium of boundary layers and turbulence PortLand, Maiple, 13Vh Symposium
on Turbulance and diffusion, August 2004, Portland, Maine. Angevine WIM. Tjernstrorn M, Zager M.
2006. Modeling of the Coastal Boundary Layer and Pollutant Transport in New England. 1. of Appi
Meteorol & Climatol 45: 137-154.



I declare that under penalty of peijury that, under the best of my knowledge, the .foregoing is true

and correct.

Representative Matthew C. Patrick Date



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety And Licensing Board

In the Matter of Docket # 50-293-LR
Entergy Corporation
Pilgrim Nuclear Power Station
License Renewal Application

June 5, 2007

DECLARATION OF DONALD J. ZEIGLER, PH.D. PROFESSOR OF
GEOGRAPHY, OLD DOMINION UNIVERSITY, IN SUPPORT OF PILGRIM
WATCH'S RESPONSE OPPOSING ENTERGY'S MOTION FOR SUMMARY
DISPOSTION OF PILGRIM WATCH CONTENTION 3

Beginning in 1979, with a social survey of Three Mile Island (Pa.) residents, two
colleagues and I embarked on a decade-long research agenda on the evacuation process
in the aftermath of nuclear emergencies. This declaration is based on that research.

The emergency at Three Mile Island gave us our first opportunity to study the human
response to a nuclear power plant accident. Within one month of that accident, the team
of Stanley Brunn, James Johnson, Jr., and I collected information using a questionnaire
mailed out to a sample of families in the vicinity of the disabled reactor.

Our survey was the first one to be administered after the accident. Our research was first
published in the Geographical Review. What we found stood in stark contradiction to
what we expected. In short: The Pennsylvania governor's evacuation advisory (note, it
was not an order) should have precipitated the flight of only 3,400 people (pregnant
women and pre-school children within five miles of the plant); instead, a total of 144,00
people (an NRC figure) evacuated the surrounding region from 40 miles away and even
farther. Furthermore, they fled a record distance - 100 miles.

Never before had such a minor advisory resulted in such a large and geographically
widespread evacuation response. (In fact, the problem emergency planners usually have
is getting people to move at all.) We termed this tendency the evacuation shadow
phenomenon, and others began referring to it as shadow evacuation. In short, it refers to
the tendency of an official evacuation advisory to cause departure from a much larger
area than was originally intended under the threat of a nuclear emergency.

What we stressed in our research is that nuclear emergencies are different from other
emergencies because of the dread people associate with a difficult to comprehend threat,
ionizing radiation, and because this hazard agent is imperceptible to the senses (except in
large doses).



Based on our research, we recommended that evacuation planning take into consideration
the natural behavioral inclinations of the people living within at least 50 miles of the
nuclear power plant. Do not assume that only the number of people advised to evacuate
will, in fact, leave. Rather, assume that many people well beyond the inner zone will
leave as well, adding additional traffic to the roads and threatening plans that assume
poorly-paid functionaries will report to work as bus drivers and traffic cops.

On Long Island, New York, we had an opportunity to see whether the evacuation shadow
phenomenon should be expected at other nuclear power sites. We telephone surveyed
2,595 households in Suffolk and Nassau Counties and asked them to think about their
potential evacuation behavior under the threat of an emergency at the Shoreham Nuclear
Power Station, 60 miles east of New York City. We read them three increasingly serious
scenarios.

After, each we asked whether they would evacuate, shelter, or go about their normal
business. The mid-level scenario asked the people on Long Island to imagine that a TMI-
type accident (pertinent only to pregnant women and pre-school children within 5 miles
of the plant) had taken place at Shoreham. These were the results: 57% of the population
within 5 miles of the plant and 52% within 5-10 miles of the plant would evacuate, so
would 30% of eastern Suffolk County, 44% of western Suffolk County, and 25% of
Nassau County. This research was first published in the Professional Geographer.

Here is the practical implication of this: If planners assume that only those people who
are told to evacuate will actually evacuate, they will expect 2,700 families to be on the
road; instead, they will have 289,000 families from all over Long Island.

We concluded that if there had ever been a real accident at the Shoreham plant, the
people there would have behaved the same way the people of south central Pennsylvania
behaved, that is, according to the parameters of the evacuation shadow phenomenon.

Later, we also used the data from Three Mile Island and Long Island to argue that it was
not "bad information" that made people decide to evacuate (as the utility companies
insisted), but rather the fear of radiation. This research was first published in the
Transactions of the Institute of British Geographers. I believe that all of these studies
have major implications for Pilgrim Nuclear Power Station, Plymouth, Massachusetts and
other nuclear power plant sites all over the world.

My CV is attached.

I declare that under penalty of perjury that the foregoing is true and correct.

ODonald J. Zeii.naO
Original



DONALD J. ZEIGLER

Professor of Geography
Old Dominion University- Virginia Beach

1881 University Drive, Virginia Beach, VA 23453
Tel. (757) 368-4113 / Fax (757) 683-4763 / E-mail: Dzeigler@odu.edu

EDUCATION

Ph.D.,1980, Michigan State University, East Lansing, Michigan
M.A., 1976, University of Rhode Island, Kingston, Rhode Island
B.S., 1972, Shippensburg University of Pennsylvania, Shippensburg, Pennsylvania

PRESENT POSITION

Professor of Geography, Old Dominion University, Norfolk/Virginia Beach, Va. (1980-present)
Professor (1992-), Associate Professor (1986-92), Assistant Professor (1980-86)
Department Chair (1991-94), Associate Chair (1988-91), Acting Chair (1990), Director of the Geography
Program (1983-86)

Undergraduate Courses Taught:
Introductory
Cultural Geography
Environmental Geography
Regional
The Middle East
Study Abroad - Middle East
Study Abroad - Mexico
Europe
United States & Canada
Geography of Virginia

Graduate Courses Taught:-
International Studies
Program
Seminar in Political Geography
Ethno-regionalism -

Geopolitics of World Ethnic
Minorities

Ethnicity, Immigration,
Adaptation

System atic
Political Geography
Cities of the World
Geography of the City
Economic Geography
Ethnic Minorities
Marine Geography
Coastal Geography
Hazards - Natural and

Technological
Geography of Energy

Advanced Courses for
Teachers
World Regional Geography
Advanced Human Geography
Geography for Elementary

Teachers
Geo-Technology Institute
Exploring Geographic

Relationships

Techniques & Methods
Cartography
Maps and Geographic

Information
Field Methods
Seminar in Applied Geography
Social Science Resources

Exploring World Regions
Geography in World History to

1500
Geography in World History

since 1500
Virginia and United States

Geography
Understanding Virginia

Through Maps

OTHER EXPERIENCE

Visiting Professorships:
Visiting Professor (1997)

University of North Carolina at Chapel Hill, Department of Geography
Visiting Associate Professor (1988)

University of California, Los Angeles, Department of Geography



Fellowships and Selected Leadership Positions:
Chair, AP Human Geography Development Committee, Educational Testing Service/College Board,

Princeton, NJ (2006-)
Vice-President (2005-08), Gamma Theta Upsilon, International Honorary Geographical Society (Elected

Position)
Co-President (2003-05), Middle East Specialty Group of the Association of American Geographers

(Elected Position)
President (2003-04) and Vice-President (2002-03), Virginia Social Science Association (Elected Positions)
Fellow (2001), American Centers of Oriental Research, Amman, Jordan; Post-Doctoral Fellowship,

CAORC (Council of American Oriental Research Centers)
President (1997); Vice-President for Research & External Relations (1994-96); Member of the Executive

Board (1990-92), National Council for Geographic Education (Elected Positions)
Visiting Scholar (1993), Aleppo University, Aleppo, Syria; USIA, University Affiliation Grant
Malone Fellow (1991-92), National Council on U.S.-Arab Relations; Travel to Persian Gulf States
Fulbright-Hays Scholar (1989), Group Project Abroad, Morocco
President (1985-89), Virginia Geographical Society
Founding Member and Chair of the Steering Committee (1987), Member of the Steering Committee (1987-

-), and Founding Member of the Tidewater Chapter (1993), Virginia Geographic Alliance

Select Consulting:
Five Ponds Press, Waccabuc, N.Y., member of the Advisory Board for a series of elementary and middle

school texts and supplementary materials (2003-)
HellerEhrman Attorneys, Madison, Wisc., expert witness in the case of Lucinda Pitt, et al. v. City of

Portsmouth (housing discrimination action), working with the Lawyers' Committee for Civil Rights
Under Law (2003-04).

Educational Testing Service/College Board, Princeton, N.J., chair (2006-07) and member (2003-07) of the
AP Human Geography Test Development Committee (2003-06), reader of AP Human Geography
examinations (2004-06).

Virginia Department of Education, Richmond, reviews of geography strand in the Standards of Learning
and Curriculum Framework (1986-present); committee chair for geography revisions in Standards
of Learning (1995); facilitator for regional curriculum institute in the social studies (1996);
secondary geography textbook review committee (1990).

Commonwealth Educational Policy Institute, Richmond (2003), guest appearance in the "Leadership for
Reform" graduate course, intended for CD-ROM delivery.

Harcourt Educational Measurement (1998-2001, 2005), review of test items for Virginia's criterion-
referenced World Geography exam, cartographic reviews of items for state exams in geography.

Nuclear information and Resource Service (1995), critique of evacuation plans for Oyster Creek, N.J.,
nuclear station.

MHB Technical Associates (1994-95), report on possible human response to nuclear power plant
accidents for Southerland Shire, Australia.

World Book Publishing (1993), encyclopedia articles on Alexandria, Hampton, Newport News, Petersburg,
Roanoke for the World Book Encyclopedia. -

National Science Foundation (1992), interdisciplinary panel to evaluate proposals on Database Activities.
WHRO-TV, Public Television (1990), prepared questions for "Tidewater Challenge."
U.S. Department of Education (1989), panelist for the Secondary School Recognition Program.
Massachusetts Department of the Attorney General (1987-88), telephone survey research around the

Seabrook nuclear power station.
County of Suffolk (N.Y.) Chief Executive (1982-84), evaluation of likely behavioral responses to an

accident at the Shoreham nuclear power station.

RESEARCH AND PUBLICATIONS

Books and Edited Volumes:
Israel. Modern World Nations Series. New York: Chelsea House, 2007 (2" ed.) and 2003 (1" ed.).
Cities of the World, 3"d ed. Boulder, Colo.: Rowman & Littlefield, 2003. (Edited with S. D. Brunn and J. F.

Williams). 545 pp.



The Social Sciences and International Education. Dubuque, Iowa: Kendall/Hunt, 1989. (Co-edited with M.
D. Zamora, T. Hamada, and L. Paonessa)

Theme Issue on "Disaster Management: Post Chernobyl Perspectives on Nuclear Power." Environment
and Planning C: Government and Policy 6:3 (1988). (Co-edited with J.H. Johnson, Jr.)

Technological Hazards. Resource Publications in Geography. Washington, D.C.: Association of
American Geographers, 1983. (Principal author; with J.H. Johnson, Jr., and S. D. Brunn)

The Virginia Geographer. Editor. Semi-annual journal of the Virginia Geographical Society. Vol. 18--
(1986-2004).

Articles:
"International Geographic: Teaching Geography in an Interconnected World." Independent School 66

(Spring 2007): 94-97.
"Twentieth Century World Leaders: An Analysis of Virginia's Standards of Learning." Virginia Social

Science Journal 41 (2006): 35-43.
"Political Organization of Space." In Focus on Human Geography, ed. C. M. Lockwood. Jacksonville, Ala.:

National Council for Geographic Education, 2005. pp. 43-44.
"A Geographical Content Analysis of the US National Standards in Civics and Government." In

Geography and Citizenship Education: Research Perspectives. London: University of London
Institute of Education, 2004. pp. 164-174.

"From Prime Numbers to Place Names: A New Use for Eratosthenes' Sieve." California Geographer 43
(2003): 56-64.

"Cities of the Greater Middle East." In Cities of the World, ed. S. D. Brunn, J. F. Williams, and D. J. Zeigler.
Boulder, Colo.: Rowman & Littlefield, 2003. pp 254-291.

"World Urban Development." In Cities of the World, ed. S. D. Brunn, J. F. Williams, and D. J. Zeigler.
Boulder, Colo.: Rowman & Littlefield, 2003. pp. 1-45. (With S. D. Brunn and J. F. Williams)

"New York City: Forty Days and Counting." Proteus: A Journal of Ideas 19 (Fall 2002): 25-26.
"Post-Communist Eastern Europe and the Cartography of Independence." Political Geography 21 (June

2002): 671-686.
"Geography's Role in Civics Education." Geographic Insight 10 (May 2000): 21-26.
"Urban Ethnic Islands." In J. 0. McKee, ed., Ethnicity in Contemporary America: A Geographical

Appraisal, 2nd ed. Lanham, Md., and Boulder, Colo.: Rowman and Littlefield, 2000. pp. 375-411.
(Principal author; with S. D. Brunn)

"Models on Markers: A Road Map to the Future." Journal of Geography 98 (Jan./ Feb. 1998): 42-43.
"Rediscovering the Roots of Moroccan Geography in an Era of Interdependence." Geographical Bulletin

39 (Nov. 1997): 90-97. (With Driss Fassi)
"Morocco and California: Comparing Environment and Society." Journal of Geography 96 (July-Aug.

1997): 191-195. (Reprinted in Teaching Human Geography, ed. G. S. Elbow, 2004, pp. 53-55)
"Focusing on Hurricane Andrew Through the Eyes of the Victims." Area 28 (1996): 124-129. (With S.D.

Brunn and J. H. Johnson, Jr.)
"The U.S. National Geography Standards: Blueprint for Reform and Prospectus for Research." In

Innovation in Geographical Education. pp. 302-306, Amsterdam, Netherlands: IGU Commission
on Geographical Education, 1996. pp. 302-306. (With J. E. Marran)

"Geo-Technology and Geography Teaching." In Europe in the World in Geographic Education. Nurnberg,
Germany: IGU Commission of Geographic Education, 1994. pp. 353-363. (With G. E. Miller)

"Cities of the United States and Canada." In S. D. Brunn and J. F. Williams, eds., Cities of the World.
New York: Harper and Row, 1992. pp. 43-84. (With M. Yeates and S. D. Brunn)

"Main Streets of the Sunbelt: 1-10 and 1-20." In D. G. Janelle, ed., Geographical Snapshots of North
America. New York: Guilford Press, 1992. pp. 26-29.

"Eye to Eye with Hurricane Gloria on Virginia's Tangier Island," Coastal Management 18 (1990): 167-178.
(With J. C. Friberg and G. K. Fortner)

"White Flight and White Return in Norfolk: A Test of Predictions," Sociology of Education 63 (Oct. 1990):
272-282. (With L. G. Carr)

"Geography, International Education, and the Virginia .Geographic Alliance." In M. D. Zamora et al., eds.,
The Social Sciences and International Education. Dubuque, Iowa: Kendall/Hunt, 1990. pp. 71-76.

"Geography in Virginia." Virginia Geographer 22 (Fall-Winter 1990): 68-79. (With J. C. Friberg and R. W.
Morrill)

"Nuclear Protective Action Advisories: A Policy Analysis and Evaluation," Growth and Change 20 (1989);



51-65. (With J. H. Johnson, Jr.)
"Information Planning and the Geographical Context of Radiological Emergency Management,"

Transactions of the Institute of British Geographers 14 (1989): 350-363. (With J. H. Johnson, Jr.)
"Critical Atlas Reviews: Writing to Learn About Maps." American Cartographer 15 (Oct. 1988): 357-362.
"Tidewater: A Metropolitan Toponym for Southeastern Virginia?" Names 36 (March-June 1988): 5-20.

(With J. C. Friberg) (Reprinted in the Virginia Geographer 22, 1990)
"Resistance to Evacuation: Implications for Radiological Emergency Planning," Geographical

Perspectives 62 (1988): 1-13. (With J. H. Johnson, Jr.)
"Post-Chernobyl Nuclear Reactions in the USA." Environment and Planning C: Government and Policy 6

(1988): 289-310. (With J.H. Johnson, Jr.)
"Evacuation Decision-Making at Three Mile Island." In A. Blowers and D. Pepper, eds., Nuclear Power in

Crisis. London: Croom Helm, 1987. pp. 272-294. (With J. H. Johnson, Jr.)
"Covered Bridges and the Customization of the American Landscape." Pioneer America Society

Transactions 9 (1986): 9-15. (Reprinted in Covered Bridge Topics, Vol. 45, Fall 1987)
"Modeling Evacuation Behavior during the Three Mile Island Reactor Crisis," Socio-Economic Planning

Sciences 20 (1986): 165-171. (With J. H. Johnson, Jr.)
"Evacuation Planning for Technological Hazards: An Emerging Imperative." Cities 3 (1986): 148-156.

(With J. H. Johnson, Jr.)
"Evacuation from Nuclear Attack: Prospects for Population Protection in Hampton Roads." Virginia Social

Science Journal 21 (Winter 1986): 22-31. (Reprinted in The Virginia Gazette, Oct. 11, 1986)
"Maps on the Landscape." The American Geographical Society's Focus 36 (Autumn 1986): 32-35.
"Urban Ethnic Islands." In J. 0. McKee, ed., Ethnic Minorities in the United States. Dubuque, Iowa:

Kendall/Hunt, 1985. pp. 259-284. (Principal author; with S. D. Brunn)
"The Geography of Civil Defense." In A. Jenkins and D. Pepper, eds., The Geography of Peace and War.

London: Blackwell, 1985. pp. 148-162.
"Evacuation Behavior in Response to Nuclear Power Plant Accidents." Professional Geographer 36 (May

1984): 207-215. (With J. H. Johnson, Jr.) (Reprinted as Chapter 17 in Environmental Risks and
Hazards, ed. Susan Cutter, 1994)

"A Spatial Analysis of Evacuation Intentions at the Shoreham Nuclear Power Station." In M. J. Pasqualetti
and K.D. Pijawka, eds., Nuclear Power: Assessing and Managing Hazardous Technology.
Boulder, Colo.: Westview Press; 1984. pp. 279-301. (With J. H. Johnson, Jr.)

"Distinguishing Human Responses to R;Adiological Emergencies." Economic Geography 59 (Oct. 1983):
386-402. (With J. H. Johnson, Jr.)

"Energy Change and Evolving Nonmetropolitan Land Use Patterns." In G. Macinko and R.H. Platt, eds.
Beyond the Urban Fringe: Land Use Issues in Nonmetropolitan America. Minneapolis: University
of Minnesota Press, 1983. pp. 305-312. (With L. M. Sommers)

"Evacuation from a Nuclear Technological Disaster." Geographical Review 71 (Jan. 1981): 1-16.
(Principal author; with S. D. Brunn and J. H. Johnson, Jr.) This article was entered into testimony
and accepted by the Atomic Safety and Licensing Board of the Nuclear Regulatory Commission
on June 4, 1981.

'Changing Regional Patterns of Central City Credit Ratings: 1960-1980." Urban Geography 2 (July-Sept.
1981): 269-283.

"Human Settlements in Sparsely Populated Areas: A Conceptual Overview." In R.E. Lonsdale and J.W.
Holmes, eds, Human Settlements in Sparsely Populated Regions. New York: Pergamon Press,
1981. pp. 14-52. (WithS. D. Brunn)

"Geopolitical Fragmentation and the Pattern of Growth and Need: Defining the Cleavage Between Sunbelt
and Frostbelt Metropolises." In S. D. Brunn and J. 0. Wheeler, eds, The American Metropolitan

- System: Present and Future. New York: Edward Arnold, 1980. pp. 77-92.
"Regional and Environmental Social Studies: Frontiers for Geography and the PCGE." The Pennsylvania

Geographer 13 (July 1975): 3-4. Reprinted Dec. 1976.
"Federal Support for Public Education: A Rationale." Kappa Delta Pi Record 12 (Oct. 1975).

Major External Grants:
"National Consortium for Teaching about Asia Seminar," NCTA Teaching East Asia Program at the

University of Colorado, 30-hour high school teacher seminar (2007), -$30,000.

"Russian Teacher Exchange" (1999), American Council of Teachers of Russian. (USIA Partners in

Education program), $25,365; "PiE Alumni Grant" (2000), $5,000.



"Assessing Human Responses to Hurricane Andrew" (1993). National Science Foundation (Small Grants
for Exploratory Research Program), $41,691. (With S. D. Brunn and J. H. Johnson, Jr.)

Various grants from (1) the Virginia Geographic Alliance for organizing teacher workshops and institutes,
and (2) the Virginia Department of Education for conducting international travel seminars for
teachers.

Select Conference Papers:
"Tracking the Progress of Advanced Placement Human Geography," Association of American

Geographers, San Francisco, Calif., April 18, 2007. (With B. Hildebrant et al.)
"Best Practices in Teaching Human Geography: Integrating Content and Skills," National Council for the

Social Studies, Washington, D.C., Dec. 2, 2006.
"The Yurt on the Flag: A Metaphor for Central Asia," National Council for Geographic Education, Lake

Tahoe, Nev., Oct. 6, 2006.
"After the Fact: Training Teachers to be Geographers," IGU Commission on Geographical Education,"

Brisbane, Australia, June 27, 2006. Published in Changes in Geographical Education,
Proceedings of the IGU/CGE Symposium, ed. Ken Purnell, et al., 2006.

"An Infrastructure to Support Advanced Placement Human Geography," Association of American
Geographers, Chicago, II1., March 9, 2006. (Poster paper, with P. Gober, B. Hildebrant, T.
Strauss, G. Sherwin)

"Interpreting the Political Map of the Caribbean," National Council for Geographic Education. Birmingham,
Ala., Oct. 14, 2005.

"The Middle East: Dividing Factors," National Council for Geographic Education, Birmingham, Ala., Oct.
13, 2005.

"Geographic Education's New Frontier: Advanced Placement Human Geography," California Geographical
Society, Yosemite National Park, April 23, 2005.

"Europe after the Cold War: The Political Cartography of Continentalism." Poster Presentation. Middle
Atlantic Division of the AAG, Reston, Va., April 15, 2005. [Also presented on Old Dominion
University Research Day, April 6, 2005)

"Perspectives on Biography using Geography: 20th Century World Leaders." Virginia Social Science
Association, Richmond, Va., March 19, 2005.

"Interpreting Diversity Through the Cultural Landscape: Building a Slide Triangle." National Council for the
Social Studies, Baltimore, Md., November 19, 2004.

"The Fertile Crescent: From Ur to Hebron.' National Council for Geographic Education, Kansas City,
Missouri, Oct. 21, 2004.

"Creating a Niche for AdvancedPlacement Human Geography in the United States." International
Geographical Congress/Commission on Geographic Education, Glasgow, Scotland, August 13,
2004.

"Europe Re-Assembled: Political Cartographics." 2 "d International Conference on European and
International Political Affairs, Athens, Greece, May 28, 2004.

"Terrorism as Hazard." Virginia Social Science Association, Newport News, Va., March 22, 2003. (With J.
C. Friberg)

"Evacuation Plans for Nuclear Reactor Accidents: Retrospect and Prospect." Association of American
Geographers, New Orleans, La., March 8, 2003.

"Triangular Views of the Middle East's Urban Geography." Southeastern Division, Association of
American Geographers, Richmond, Va., Nov. 21, 2002.

"From Prime Numbers to Place Names: Eratosthenes' Sieve Applied to Geographic Toponymy."
California Geographical Society, Lone Pine, Calif., May 4, 2002.

"Central Asia: From Frontier to Front Line." Association of American Geographers, New York, N.Y., March
3,2001.

"Turkish Views of the 21" Century World." South Eastern Regional Middle East and Islamic Studies
Seminar, Valle Crucis, N.C., Oct. 21, 2000.

"The Middle East: Defining the Region and Its Relative Location." National Council for Geographic
Education, Boston, Mass., Nov. 4, 1999.

"The Re-emergence of the Turkic World: Some Cartographic Evidence." Southeastern Division,
Association of American Geographers, Memphis, Tenn., Nov. 24, 1998.

"Morocco and California: Comparable Environments, Contrasting Societies." National Council for



Geographic Education, Santa Barbara, Calif., Nov. 15, 1996.
"Carto-politics and Carto-persuasion." Association of American Geographers, Charlotte, N.C., April 10,

1996. (With R. G. Cammack)
"Hurricane Andrew: New Perspectives from Focus Group Research." Southeastern Division of the

Association of American Geographers, Virginia Beach, Va., Nov. 21, 1994. (With S.D. Brunn and
J.H. Johnson, Jr.)

"Focus Group Research: An Emerging Field Method in Social Geography." Association of American
Geographers, San Francisco, Calif., April 8, 1994. (With S.D. Brunn and J.H. Johnson, Jr.)

"Syria's Cultural Landscape: A Thematic Interpretation." New England-St. Lawrence Valley Geographical
Society, Keene, New Hampshire, Oct. 9, 1993.

"Syria: Ethnic Diversity in an Arab Land." National Council for Geographic Education, Halifax, Nova
Scotia, Canada, Aug. 5, 1993.

"The Gulf States: Arab Lands in Transition." National Council for Geographic Education, Santo Domingo,
Dominican Republic, Sept. 25, 1992. (With J. R. Penn, R. S. Hilt, and P. E. Phillips)

"The Maine Yankee Referenda: A Distance-Decay Analysis of Opposition to Nuclear Power." Association
of American Geographers, Toronto, Canada, April, 1990.

"Geography in Morocco: Return to Independence and Indigenous Traditions." Southeastern Division,
Association of American Geographers, Charleston, West Virginia, Nov. 20, 1989. (With Driss
Fassi)

"Evaluating and Re-evaluating the Risks of Nuclear Power: Impact on Public Education Programs."
Southeastern Division, Association of American Geographers, Mobile, Ala., Nov. 21, 1988. (With
J. H. Johnson, Jr.)

"When Busing for Integration Ends: The First Years of the Norfolk Experiment." American Sociological
Association, Atlanta, Ga., Aug. 25, 1988. (With L. G. Carr)

"The Impact of Emergency Information on Evacuation Behavior During Nuclear Power Plant Accidents."
International Geographical Congress, Sydney, Australia, Aug. 23, 1988. (With J. H. Johnson, Jr.)

"The Evacuation-Resistant Population: Implications for Emergency Planning." Association of American
Geographers, Phoenix, Arizona, April 9, 1988. (With J. H. Johnson, Jr.)

"The Hazards of Planning for Nuclear Hazards." Southern California City Attorneys Associations, Ojai,
Calif., March 5, 1988. (Invited paper; with J. H. Johnson, Jr.)

"Eye to Eye with Hurricane Gloria on Virginia's Tangier Island," Annual meeting, Southeastern Division,
Association of American Geographers, Charlotte, N.C., Nov. 23, 1987. (With J. C. Friberg and G.
K. Fortner)

"Public Perceptions and Intended Evacuation Behavior Around Virginia's Surry Nuclear Power Station."
Southeastern Division, Association of American Geographers, Lexington, Kent., Nov. 24, 1986.
(With J. C. Friberg, A. Callis, T. Stedt, J. Tyrrell)

"The Sizewell B Inquiry: A Geographer's Participation in the United Kingdom's Nuclear Power Debate."
Southeastern Division, Association of American Geographers, Chapel Hill, N.C., Nov. 25, 1985.

"Evacuation from Nuclear Attack: Prospects for Population Protection in Hampton Roads." Association of
American Geographers, Detroit, Mich., April 24, 1985.

"Beaches in the City: Coastal Urbanization in Tidewater Virginia." Conference on the Management of
Developed Coastal Barriers, Virginia Beach, Va., Jan. 15, 1985. (With J. C. Friberg)

"A Model of Evacuation Decision-Making in the Three Mile Island Nuclear Reactor Crisis." Institute of
British Geographers, Leeds, England, Jan. 10, 1985. (With J. H. Johnson, Jr.)

"Preparing for Place Annihilation: Civil Defense Evacuation Planning in the United States." Middle States
Division, Association of American Geographers, West Chester, Pa., Sept. 29, 1984.

"Human Responses to Radiological Emergencies." Association of American Geographers, Washington,
D.C., April 25, 1984. (With J. H. Johnson, Jr.)

"The Evacuation Shadow Phenomenon: Comparing Behavioral Responses to Nuclear Accidents."
Southeastern Division, Association of American Geographers, Orlando, Fla., Nov. 21, 1983. (With
J. H. Johnson, Jr.)

"Energy-Efficient Metropolitan Regions: A Conceptual Model of Adaptations to a High-Cost Energy
Future." Southeastern Division, Association of American Geographers, Atlanta, Ga., Nov. 23,
1981.

"Energy and the Transformation of a Metropolitan Landscape: Contrasting Contemporary and Future
Settlement Geographies." National Council for Geographic Education, Pittsburgh, Pa., Oct. 29,
1981. (Available on microfiche as part of the ERIC document collection: ED 214815)



"From Three Mile Island to Worlds End: Evacuation from a Nuclear Technological Disaster."
Pennsylvania Council for Geography Education, Harrisburg, Pa., Oct. 11, 1980.

Testimony:
Testimony (written) before the Westchester County (N.Y.) Legislature on the Indian Point Nuclear Power

Plant, Dec. 13, 2001.
Presentation on the Oyster Creek Nuclear Power Plant evacuation plan, before the N. J. Dept. of

Environmental Protection. Lacey Township, New Jersey, July 1995.
Testimony before the Atomic Safety and Licensing Board of the Nuclear Regulatory Commission -

Seabrook Nuclear Power Station Licensing Hearings. Boston, Mass., Sept. 14, 1987. (Available
at the University of New Hampshire Library, Special Collections, MC 136)

Testimony before the United Kingdom's Sizewell B Inquiry. Snape, Suffolk County, England, Nov. 1984.
Testimony before the Atomic Safety and Licensing Board of the Nuclear Regulatory Commission -

Shoreham Nuclear Power Station Licensing Hearings. Riverhead, New York, Jan. 1984.
(Available at University Libraries SUNY Stony Brook, Special Collections, MC 314)

Testimony before the Governor's Advisory Commission on the Shoreham Nuclear Power Station. New
York, New York, June 1983.

Testimony before the Suffolk County Legislature - Shoreham Nuclear Power Station Emergency Planning
Proceedings, Hauppauge, New York, Jan. 1983.

HONORS

VIRGINIA OUTSTANDING FACULTY AWARD
recipient, State Council of Higher Education for
Virginia, 2006

NOMINEE and FINALIST, Virginia Outstanding
Faculty Awards, State Council of Higher
Education for Virginia, 2005

INSTRUCTIONAL TECHNOLOGY TEACHING
AWARD recipient, Old Dominion University,
2004

MOST INSPIRING FACULTY AWARD, Selected
by Amy S. Gresham, Old Dominion University
College of Arts and Letters Honors Graduate,
1999

Selected by upper-class students at Old
Dominion University inducted into
Who's Who Among Students in American
Universities & Colleges as the FACULTY
MEMBER WHO MOST INSPIRED THEM TO
EXCEL1992, 1993, 1995

Member of the following HONOR SOCIETIES:
Gamma Theta Upsilon (Geography, 1970);
Kappa Delta Pi (Education, 1971); Phi Kappa
Phi (1994)

JESSE S. HEIGES DISTINGUISHED
ALUMNUS AWARD recipient, Shippensburg
University of Pennsylvania, 1999

Recipient of the Virginia Social Science
Association's Mario Zamora EXEMPLARY
SERVICE AWARD, 2007; DISTINGUISHED
ALUMNI AWARD, 2007; PRESIDENTIAL
CITATION, 2004; SCHOLAR AWARD IN
GEOGRAPHY, 1988.

Videotaped Interview for GEOGRAPHERS ON
FILM Series, 1999 (available at the Michigan
State University Online Library)

Biography Listed in WHO'S WHO IN THE
SOUTH AND SOUTHWEST 1991-92, 1992-93,
1993-94

PERSONAL

Date of Birth: November 26, 1951
Birthplace: Harrisburg, Pennsylvania

Married, Two Children
Travel: North Africa and the Middle East; Europe; Russia; Korea; Australia; United States, Canada,

Mexico, Dominican Republic, Peru
Foreign Languages: Basic French; some Arabic and Russian



TOWN OF DUXBURY, MASSACHUSETTS

TELEP

781-93

781-93i
ext

OFFICE OF

TOWN CLERK
HONE

4-1131

4-1100
118
150

ANNUAL TOWN MEETING
MARCH 10, 2007

DUXBURY PERFORMING ARTS CENTER
73 ALDEN STREET,

DUXBURY, MA

The meeting was called to order by the Moderator at 9:05am, recessed for lunch at
12:15pm, reconvened at 1:15pm, recessed at 5;05pm until Monday at 7:30pm and
adjourned sine die at 10:20pm all at the Duxbury Performing Arts Center

Article 39-Pilgrim Plume Transport Model-Moved and seconded that Town of
Duxbury will advocate that the Pilgrim Nuclear Power Station's plume transport model
be changed from Straight-line Gaussian model (Class A models) to more complex models
(Class B) to more accurately reflect the variable and complex wind and weather
conditions that are affected by sea breezes, terrain, buildings and variable precipitation.
Now Pilgrim is allowed to base inputs to their Class A models from the meteorological
tower on site. The on-site tower only tells what wind direction is on site, but not what
happens to the plume as it travels offsite. Computerized combination weather radiation
monitors are readily available. They must be required to be placed in appropriate offsite
locations, determined by a meteorological site-specific analysis, so that protective actions
called for in an emergency are appropriate and accurate studies of potential health effects
from exposure can be preformed. The Clerk of Duxbury shall forward the text of this
Article to the Town of Duxbury's State and Federal delegations, to all Select Boards
within the Emergency Planning Zone of Pilgrim NPS, the Nuclear Regulatory
Commission and Entergy Corp., so that the intent of the Citizens of Duxbury is widely
known. Motion carried

A true copy, Attest:

Nancy M. Oates
Duxbury Town Clerk



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety And Licensing Board

In the Matter of Docket # 50-293-LR
Entergy Corporation
Pilgrim Nuclear Power Station
License Renewal Application

June 5, 2007

DECLARATION OF DAVID [. CHANIN IN SUPPORT OF PILGRIM WATCH'S
RESPONSE OPPOSING ENTERGY'S MOTION FOR SUMMARY DISPOSTION
OF PILGRIM WATCH CONTENTION 3

I, David I. Chanin, was primary developer of the MACCS and MACCS2 computer codes
under sponsorship of the U.S. NRC and DOE while working at Sandia National
Laboratories 1982-1996. MACCS2 is considered by NRC (and DOE) to be state-of-the-
art for assessing potential doses, health effects, and economic consequences which could
result from radiological releases to the atmosphere after severe accidents or sabotage.

The MACSS2 Support Forum blog was created in June 2005 to answer questions posed
by code users about the MACCS2.models, input data, and code outputs. I believe that the
MACCS2 Support Forum is the only web-based interactive support resource available to
all interested parties. It remains available at www.maccs2support.chaninconsulting.con.

Two blog posts there from Don Catanzaro asked about the economic parameters used by
MACCS2. The questions he posted on August 23, 2006 and January 23, 2007 were
practically identical. My replies represent my best judgement, which is unchanged.
However, the tone of the second reply was the resulf of being asked essentially the same
question twice. Several obvious typographical errors in my quoted replies have not been
corrected, since they do not affect the meaning. There was no after-the-fact editing.

My work and experience, documented in the attached c.v., gives me recognized expert
standing to address all matters discussed. My authorship of MACCS2 (sponsored by both
DOE and NRC) makes me an authority on all of its models, input data, and outputs.
Authorship of DOE-sponsored SAND96-0957 makes me an authority on the estimation
of economic costs resulting from the release of radioactive materials to the environment.

I declare under Penalty of Perjury that the foregoing and following are true and correct.

David I. Chanin Date



Resume
David I. Chanin website: hlttp://chaninconsulting.coin

1125 Vassar Dr. N.E. e-mail: david(idchaninconsulting.corn

Albuquerque, NM 87106-2620 tel. 505-254-1849, fax: 775-254-6368

Major Strengths: Team management, scientific research, software development, English writing and editing

Security Clearance: DOE "Q" 1983-1996, Previous DoD SECRET

Education: 1980 B.S. in Mathematics, University of New Mexico

Computer Proficiencies: C, C++, FORTRAN 77/90/95, HTML, Java, UNIX scripting/sysadmin/security

Primary Career Accomplishments:

25 years of professional experience in development, application, maintenance, and verification/validation of large scientific codes,

primarily for assessing the environmental impacts of radiological releases. The models begin with atmospheric transport and

culminate with long-term interdiction or cleanup. Main career accomplishments were (1) adoption worldwide of the MACCS

(NUREG/CR-469 1) and MACCS2 (NUREG/CR-6613) computer codes, both the result of my technical and programmatic

leadership; and (2) development of a new method for analyzing the economic impacts if land and structures were contaminated with

plutonium from a weapons accident (SAND96-0957). Both projects were multi-year team efforts where my role ranged from

obtaining funding, managing multi-person teams, devising original models, creating QA and configuration management systems to

meet project needs and customer requirements, performing testing and review, and writing or editing all project documentation.

Primary evidence of the value of MACCS2 to DOE and other organizations involved with nuclear safety is its selection as one of

the two dose/consequence codes for the DOE "Toolbox," a set of computer codes selected for analyzing facility authorization basis.

Originated the modeling enhancements of MACCS2 that were intended to make it a general-purpose code applicable to any type of

DOE nuclear facility, versus the commercial nuclear power-plant focus of its predecessor, the NRC-sponsored MACCS.

The cleanup-cost model is recognized as state of the art, but since conventional accident analysis focuses on dose and health effects,

its adoption for public studies has been limited. Its major public recognition is its incorporation as-is into the RADTRAN code.

2001-2004 Senior Risk Analyst, Technadyne Engineering, Albuquerque, NM

Hired into the RADTRAN project to serve as the new code developer in October 2001, was given full project-leadership

responsibilities in December 2001 in an acting capacity (due to contractor status) when the SNL staff member heading the project

became ill and retired unexpectedly. Led the RADTRAN project for two years, and immediately sought and obtained DOE NTP

funding to revamp the RADTRAN architecture from a 1970s-based UNIX system to a modem web-based system using Java. My

leadership role was unusual for a contractor in that it had budgeting and oversight responsibilities usually reserved for SNL staff.

Because of the prior work on cleanup costs, was approached by the National Security Studies Dept. of SNL to provide support

relating .to isotopic sources in specific countries, but primarily focusing on the cleanup costs and cleanup standards that might result

in the event of a deliberate dispersal event. That support effort lasted over a year, with all work done at the OUO level.

Provided MACCS2 support to the NRC-sponsored Vulnerability Assessment (VA) of Spent Nuclear Fuel performed at SNL.

Provided a preliminary assessment of potential cleanup costs. FY05 funding from NRC was expected so that economic cost

estimates could be included in that VA. SNL planned to request my assistance for the cost estimation of those scenarios.

As the principal architect and develo~per of MACCS2, reviewed the DOE Toolbox draft documents pertaining to the code under

sponsorship of DOE/EH. Comments resulted in extensive changes to the publicly posted guidance documents, now finalized.

I



1996-2001 Consulting Risk Analyst, Albuquerque, NM and Kaua'i, HI

Fulfilled three separate consulting contracts with Pantex Plant relating to the development and validation of modeling methods for

assessing the on-site and off-site consequences of radiological accidents involving weapons-grade plutonium and tritium dispersed

to atmosphere via explosion, fire, and leak. Performed sensitivity studies in conjunction with an emergency response exercise.

Assembled a large body of declassified data from the 1963 Operation Roller Coaster, later utilizing that data for code-to-code

comparisons as documented in Hills, Chanin, and Dickerman (1998) and Steele, Wald, and Chanin (1998). Assisted with the

development of meteorological data from the plant weather tower in conjunction with upper-air soundings from the National

Weather Service. The final product of those three contracts was a set of draft Plant Standards codifying the calculational methods

deemed acceptable for evaluating radiation doses from potential severe accidents at Pantex Plant.

Under an ongoing consulting contract with SNL, provided technical support to the RADTRAN development team in adapting the

food-chain model of MACCS2 for use in assessing transportation accident risks. Provided a detailed review of agricultural food-

chain pathway parameters based on national-average agricultural conditions. In addition to the adoption by the RADTRAN team of

the MACCS2 food-chain model (developed collaboratively by SNL and INEL), RADTRAN also adopted the economic-cost model

of SAND96-0957 for inclusion in their computer code.

Under auspices of Technadyne Engineering, prepared and presented training workshops in 1997 for users of the MACCS2 code.

These meetings led to adoption of MACCS2 for use in assessing accidents involving dispersal of plutonium via explosion and fire

by DOE LANL Operations Office and Pantex Plant. The training workshops were subsequently repeated for the Accelerator

Production Tritium (APT) team at SNL, and then for staff at Savannah River Site (SRS).

Provided support in 1997 to DOE LANL Operations Office relating to LANL meteorology, development of methodology for

explosive dispersal, and performance of site-specific analyses. This resulted in publication of Steele, Wald, and Chanin (1998).

Provided technical support and training in 1997 to Westinghouse Savannah River Company relating to the use of MACCS2 and the

preparation of site-specific data for its application at SRS. The primary goal was the development of models and data for assessing

risks to on-site workers, which entailed data-gathering interviews with SRS first responders as well as detailed reviews of the site.

1982-1996 Senior Risk Analyst, Technadyne Engineering, Albuquerque, NM

Performed diverse duties relating to the development of MACCS and MACCS2. From 1992-1996 was technical leader of the

MACCS2 project after obtaining DOE sponsorship for it. Participated in expert review panels and drafted white papers relating to

the New Production Reactor, the NASA Cassini Mission, a space nuclear propulsion concept, legacy Hanford Waste Tanks, the

Pantex Zone 4 SAR and Site-Wide EIS, and the Defense Programs Transportation Risk Assessment (DPTRA). MACCS2 is the

most widely-used code of its type, with over 200 recipients worldwide applying it to both reactor and non-reactor nuclear facilities.

MACCS2 has broad usage that spans numerous M&Os across DOE as well as wide use by the NRC and its licensees.

Supported SNL during 199501996 in the development of an updated version of the RADTRAN transportation accident analysis

code. Major focus of project was to upgrade the economic cost, dosimetry, and food-chain modules and to make use of newly

developed models obtained from SAND96-0957, as well as incorporation of several other new modeling approaches that were

originally developed for MACCS2. In a related effort, participated with the RADTRAN team in a Complex-wide DOE/EM review

team that assessed the RISK1ND transportation accident code from Argonne National Laboratory (ANL).

In 1982, was the principal author of the TOXRISK code, developed by SNL for the NRC to estimate risks posed to nuclear power

plant control room operators as a result of accidents involving nearby transportation of toxic materials.

All of the specialized technical knowledge to perform these duties was learned on the job, without formal training or education.
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1981-1982 Systems Analyst, Scientific Simulation, Inc., Albuquerque, NM

Performed and documented computer simulations of the Airborne Laser Laboratory Program at the Air Force Weapons Laboratory

(AFWL). For SNL, performed simulation of heat loss from steam injection into well-bores to enhance oil recovery.

1980-1981 Research Analyst, Falcon Research, Albuquerque, NM

Performed comparative evaluation of the GETOUT and SWIFT groundwater transport codes. Participated in the incorporation of

the GEMM missile model within the TAP code for AFWL. Was an early user of the Cray-1 at AFWL.

Principal Publications:

Chanin, D.I., et al. (1990). MELCOR Accident Consequence Code System (MACCS), Vols. 1-3, NUREG/CR-4691, SAND86-

1562, Sandia National Laboratories.

Chanin, D.I. (1992). A New Emergency Response Model for MA CCS, LA-SUB-94-67, DE94017051, Los Alamos National

Laboratory.

Chanin, D.; et al. (1993). MA CCS Version 1.5.11.1.- A Maintenance Release of the Code, NUREG/CR-6059, SAND92-2146,

Sandia National Laboratories.

Chanin, D.; Young, M. (1994). MACCS2: An Improved Code for Assessing Nuclear Accident Consequences, American Nuclear

Society Transactions, New Orleans, LA, June 19-23, 1994.

Chanin, D.; Murfin, W. (1996). Site Restoration: Estimation of Attributable Costs from Plutonium-Dispersal Accidents, SAND96-

0957, DE9601166, Sandia National Laboratories.

Chanin, D.; Murfin, W. (1996). "Site Restoration: Estimation of Attributable Costs from Plutonium-Dispersal Accidents,"

American Nuclear Society Transactions, Washington, DC, November 19-22, 1996.

Young, M.; Chanin, D. (1997). MACCS2 Development and Verification Efforts, SAND97-0561C, DE97004202, Sandia National

Laboratories.

Chanin, D.I.; Young, M.L. (1997). Code Manualfor MACCS2: Volume 1, User's Guide, NUREG/CR-6613, SAND97-0594,

Sandia National Laboratories.

Steele, C.M.; Wald, T.L.; Chanin, D.I. (1998). Plutonium Explosive Dispersal Modeling Using the MACCS2 Computer Code,

LA-UR-98-1901, DE99000564, Los Alamos National Laboratory.

Hills, C.R.; Chanin, D.I.; Dickerman, C.L. (1998). Validation Study ofAvailable Models for Consideration of Explosive Releases

at Pantex Plant, RPT-30, Mason & Hanger Corporation.

Chanin, D.I. (2005), "The Development of MACCS2: Lessons Learned," EFCOG Safety Analyis Annual Workshop, Santa Fe,

NM, April 29-May 5, 2005.

Professional References:, Available on request.

(Last Revised 5/27/2007)
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MACCS2 Support Forum

August 23, 2006

RE: MACCS2 Economic Costs

Filed under: MACCS2 Questions - DonCatanzaro @ 9:24 pm

I had a question about the Economic Parameters within MACCS2 and I think some of it
was answered by your post "Economic Costs Without Basis" but other questions were
not.

If I understand correctly, MACCS2 counts/accounts for four types of economic costs 1)
food/lodging for the displaced persons (short-term); 2) decontamination costs for
property; 3) losses due to temporarily interdicted property; and 4) losses from permanent
interdicted property.

Costs 3, 4, and 5 are all tied to a physical place on the earth and the buildings and such
associated with them (ie [sic] physical property). This is pretty much items that a real-
estate agent and auctioner [sic] could sell for or to you. If I understand correctly how
these costs are calculated, I wonder if we are missing some important sectors of our
economy.

For the last 30 years, the US economy has moved towards a service industry where a
significant proportion (I have no idea how much)is not tied to the physical land in the
same way as it was in the past. In most states, tourism is the number one economic
engine, not manufacturing as in yesteryear. Over the last 10 years the US economy has
moved towards an information economy where economic activity is being produced in a
much more distributed fashion over the internet.

So the crux of my question is "How do these aspects of the economy get accounted for in
MACCS2?" I don't think we could assume it is accounted for in the value of the land (V)
because V is calculated using Reproducible Tangible Wealth (ie [sic]government and
private capital(equipment/structures) and durable goods), value of land (suburban, value
of farm household possessions etc).

Any ideas ?

3 Comments



1. Hello, Don. I have spent much time thinking of a way to "jigger the inputs" so
that the cost model of MACCS2 could be used in a sensible way. As the person
who coded it into MACCS and then refined it for MACCS2, and also the person
who wrote SAND96-0957, I think what you are attempting is impossible. The
economic cost model in MACCS2 was included (at request of sponsors) only for
historical reasons to allow comparison of its cost estimates to those of previous
studies. It is my firm belief that the MACCS2 cost model is so seriously flawed
that even with reevaluation and modification of all its input parameters, its cost
results should not be used unless for replicating prior studies.

With my colleague Walt Murfin, I was tasked by a nuclear weapon safety group
to develop a methodology for estimating the costs associated with a hypothetical
weapons accident with release of plutonium to the environment from HE
explosion or fire. That report represents three years.of work and it includes a
bibliography of the 300+ sources used in the research. There are links to that
report, SAND96-0957, at http://chaninconsulting.com, and a ZIP file with the
report in WordPerfect format together with spreadsheets is downloadable. Our
cost model was adopted by Sieglinde Neuhauser for the RADTRAN code. The
cost model of SAND96-0957 is used by NASA for NEPA (and maybe other)
studies of space missions involving the launch of radioactive materials such as
found in RTGs. Most of the data we used for the effectiveness of decontamination
was based on data found for fission products, as clear from its Appendix D. The
laws that would come into play for site remediation in the event of a reactor
accident are the same as for a weapons accident. My advice is to use MACCS2
(or other consequence code) to estimate the areas requiring cleanup and apply the
cost figures of SAND96-0957. When I was involved with the MACCS2 project
(from 1991-1996, and also later in 2000-2001) the NRC had no interest in
implementing the cost model of SAND96-0957 into MACCS2. I could have done
it without a lot of work, but they weren't interested.

According to
http://www.multinationalmonitor.org/hyper/issues/1986/05/welch.html, the first
U.S. public cost estimate for a "worst case" accident at a nuclear power plant was
the $7 billion presented in the 1957 AEC report WASH-740. I have no idea how
that number was calculated. It is possible, however, that the MACCS2 cost model
dates back to 1957. Even in 1975 (as shown in SAND96-0957) the WASH-1400
cost numbers were underestimated to a significant degree. The underestimation is
much more significant today. All of this should be clear from reading SAND96-
0957.

I do know that the economic cost model of MACCS2 is essentially identical to the
cost model of the 1975 Reactor Safety Study (RSS), aka [sic] "Rasmussen
Report," published by the NRC in October 1975 as WASH-1400. Under the
direction of Prof. Norman Rasmussen (MIT) and AEC/NRC staff (NRC came into
being in January 1975), the consequence modeling was performed by Sandia
Laboratories, which used the CoMO computer code for the calculations (never



released to the public because virtually all model parameters were hard-wired for
the RSS). The consequence model in its entirety is probably best described in RSS
Appendix 6 ("Consequence Modeling"), the individual authors of which were
uncredited [sic] and the basis for the model was not made clear.

Additional information can be found in the 1982 "Sandia Siting Study"
(NUREG/CR-2239) where its peak cost estimates made the headline of the
Washington Post as a result of what was thought to be high costs for accidents
postulated to result in high contamination levels at remote cities as a result of rain
occurring [sic] when the plume reached the city (largely due to a "non-physical"
artifact of the CRAC/CRAC2 rain model not found in MACCS/MACCS2). The
public alarm from those newspaper stories led to Congressional hearings held by
Rep. Edward Markey of Massachusetts.

The only other significant source of information on the cost model was the Ph.D.
dissertation (possibly a Masters thesis) of Richard P. Burke from MIT, who had
Norm Rasmussen as an adviser, with the topic being off-site costs of reactor
accidents.

Sandia National Laboratories (SNL) later used virtually the same economic cost
model in the successor codes: CRAC, CRAC2, MACCS, and MACCS2. There
are many aspects of their cost model(s) that don't make sense. Even in 1975, the
WASH- 1400 assumption that a DF of 20 could be achieved in urban areas with a
decontamination cost that was 10% of the property's value was based on a civil
defense report from the 1960s where radioactive fallout from a nuclear weapon
could be cleaned up by sweeping with brooms-and there was no cost assessed for
disposal of the swept-up radioactive waste. Although we removed that DF=20-
for-l0%-of-property-value in the MACCS/MACCS2 Sample Problem data, the
model itself is hopelessly flawed for reasons very clear from SAND96-0957.

That opinion of mine was shared in 1977 by the Lewis Committee [sic], which
independently reviewed the RSS for the NRC under the auspices of the American
Physical Society. The Lewis report did not elaborate on the matter, but it did say,
essentially, that the RSS economic cost model lacked a firm basis, though their
exact wording escapes me.

Despite the known shortcomings of the cost model, when the GAO requested
technical assistance from SNL circa 1986 to help Congress update the indemnity
limits of Price-Anderson, an interim version 1.5.x of the MACCS code (prior to
MACCS v. 1.5.11, publicly released in 1990 to accompany NUREG-1 150) was
used by SNL for the cost calculations requested by the GAO. See
http://en.wikipedia.org/wiki/Price-Anderson Nuclear Industries Indemnity Act.
The GAO published a report largely based on that SNL analysis. The cost
estimates from GAO were used by Congress to increase the Price-Anderson
commercial power reactor indemnity limit from the previous baseline of $560
million to $6.5 billion in 1987 (periodically adjusted for inflation).



As the person who implemented the CoMo/CRAC/CRAC2 cost model into the
publicly released MACCS and MACCS2 codes, there were quite a few things that
never made sense to me, but SNL was directed by the NRC to continue using the
prior approach. When MACCS2 was originally developed under DOE
sponsorship from what is now the NNSA, the estimation of economic costs was
not deemed important enough to change the cost model, since the primary
application of MACCS2 for DOE safety analyses was the estimation of 95th
quantile [sic] site-boundary doses for comparison to the 25-rem Evaluation
Guideline of DOE-STD-3009, and, (for historical reasons and for NEPA studies)
the 50-mile collective dose incurred during the "emergency phase," which was
typically one week in duration. It was rare for DOE safety. analyses to even use
the CHRONC module to estimate long-term doses, with even less interest in
estimating economic costs, since there were no DOE requirements for such
analyses.

Anyway. Good Luck to you. Sorry for the rant and lack of substantive assistance
in what appears to be an impossible dream. Hopefully, this information will be of
some help to you in understanding the magnitude of your task. If you publish
anything based on the cost estimates of MACCS2, I'd appreciate a copy. I'd also
be happy to talk to you on the phone, as I see that you tried calling me.

In using Google to form a reply, this interesting paper came up:
http://economics.gmu.edu/candidates/kvmn paper.pdf-4search=%22ACRS%20rev
iew%20WASH- 1400%22

Cheers!

Comment by David Chanin - August 26, 2006 @ 12:26 am



MACCS2 Support Forum

January 23, 2007

MACCS2 Economic Parameters

Filed under: MACCS2 Questions - DonCatanzaro @ 10:01 am

I had a question about the Economic Parameters within MACCS2 and I think some of it
was answered by your post "Economic Costs Without Basis" but other questions were
not.

If I understand correctly, MACCS2 counts/accounts for four types of economic costs 1)
food/lodging for the displaced persons (short-term); 2) decontamination costs for
property; 3) losses due to temporarily interdicted property; and 4) losses from permanent
interdicted property.

Costs 3, 4, and 5 are all tied to a physical place on the earth and the buildings and such
associated with them (ie [sic] physical property). This is pretty much items that a real-
estate agent and auctioner [sic] could sell for or to you. If I understand correctly how
these costs are calculated, I wonder if we are missing some important sectors of our
economy.

For the last 30 years, the US economy has moved towards a service industry where a
significant proportion (I have no idea how much)is not tied to the physical land in the
same way as it was in the past. In most states, tourism is the number one economic
engine, not manufacturing as in yesteryear. Over the last 10 years the US economy has
moved towards an information economy where economic activity is being produced in a
much more distributed fashion over the internet.

So the crux of my question is "How do these aspects of the economy get accounted for in
MACCS2?" I don't think we could assume it is accounted for in the value of the land (V)
because V is calculated using Reproducible Tangible Wealth (ie [sic] government and
private capital(equipment/structures) and durable goods), value of land (suburban, value
of farm household possessions etc).

Any ideas ?

1 Comment



1. Speaking as the sole individual who was reponsible [sic] for writing the
FORTRAN in question, which was done many years prior to my original work in
SAND96-0957, I think it's foolish to think that any useful cost etimates [sic] can
be obtained with the cost model built into MACCS2.

If there were any possible way to use the cost model of MACCS2 to even roughly
approximate the cost modeling of SAND96-0957, I would have worked hard to
find a way to do it. In my opinion, it's simply impossible.

When the NNSA wants to look at the cost-benefits of various operational
alternatives involving nuclear weapons, I would hope that they continue to use the
cost models of SAND96-0957 developed for the Surety Assessment Department
at SNL for use in assessing the consequences of accidents involving nuclear
weapons. That project took three years of hard work and the end product is a
much larger contribution to "nuclear safety" than the MACCS and MACCS2
codes (which have been applied to assess the safety of at least 300 nuclear
facilities worldwide).

When NASA performs NEPA studies related to the launch of RTGs into space
and they want to estimate the cleanup costs that would be associated with
catastrophic [sic] failure on launch and the dispersal of plutonium, I know for a
fact that their EISs and EAs use SAND96-0957.

Back more than 15 years ago when the NRC published NUREG- 1150, the NRC
decided to depart from WASH-1400 in not publishing the economic cost numbers
that came out of the predecessor MACCS code. That is right. NUREG-1 150 did
not include any estimates of the economic costs associated with the accident risks
studied for the five reference plants.

As made clear in SAND96-0957 (page 2-9), the cost estimates of WASH-1400
are without a technical basis. That lack of basis was pointed out soon after 1975
with the report of the Lewis Commission review of it, which was totally
dismissive of the cost estimates in WASH-1400. Things only got worse with time.
It calls to mind cliches [sic] such as "The elephant in the room," and "The
Emperor's New Clothes." If they stick their heads in the sand all together, maybe
nobody will notice that all their work to estimate doses and notional cancers from
their LNT cnacer [sic] estimates represent the "true" consequences of concern.
The economic costs of severe accidents at 3-GWt commercial reactors sited near
large urban areas are not evaluated because their costs would be so staggering that
they would be the largest expenditure ever faced by this country in its entire
history. An event that made New York City uninhabitable due to down-river
transport of large releases from Indian Point would be on a par with the Civil War
in its disruptive effects on our nation.

It's not even worth discussing further. The economic cost numbers produced by
MACCS2 have absolutely no basis. It is unfortunate that Congress raised the



Price-Anderson indemnity limit (from the former $560 million) for NRC-licensed
commercial reactors and DOE facilities to an inflation-adjusted $6.5 billion (1988
dollars) based on calculations done by SNL in 1986-1987 as documented in the
GAO reports cited on p. 2-8 (ibid.). Those calculations were done without my
involvement. They were simply a continuation of the misleading information on
reactor risks that has been foisted on the world since "(white-)WASH-1400."

If you want to discuss economic costs, I'd be glad to discuss SAND96-0957, but
the "cost model" of MACCS2 is not worth anyone's time. My sincere advice is to
not waste anyone's time (and money) in trying to make any sense of it. If you can
make any sense of it, you're much smarter than I am. My hat goes off to you!

If you have a genuine interest in the economic consequences of radiological
releases, my advice to you (as the first author-of SAND96-0957 and collector of
300+ sources listed in its Bibliography) is to just please forget about the "cost
model" of MACCS2.

In conclusion, since the "litigative action model" (pun intended) of the CHRONC
model has no basis in reality either, if you want to estimate cancers and collective
dose for a long-term exposure period, set the dose limit to its maximum to "turn
off' the nonsensical mitigative [sic] action models. If you do that, you could
calculate cancers using a LNT model, which is probably bounding, and LNT still
has some (dwindling) support in the health physics community the last time I
checked.

David

Comment by Daid Chanin -January 24, 2007 @ 1:15 am



UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety And Licensing Board

In the Matter of
Entergy Corporation
Pilgrim Nuclear Power Station
License Renewal Application

Docket 9 50-293-LR

June 20, 2007I

DECLARATION OF TIMOTHY WARREN IN SUPPORT OF PILGRIM

WATCH'S RESPONSE OPPOSING ENTERGY'S MOTION FOR SUMMARY

DISPOSTION OF PILGRIM WATCH CONTENTION 1

I, Timothy M. Warren Jr., am the chief executive officer of the Warren Group. The

Warren Group is a publishing and information services company that has been collecting

and publishing public records throughout its history and is best known in Massachusetts

for its real estate newspaper, Banker & Tradesman.

Duxbury and Plymouth's statistics of median sales prices, "all sales" inclusive of 1-

family and condos, from 1988 to 2006 from your website

[http://rers.thewarrengroupcom/townstats/search. asp].

The Warren Group prepared the attached median sales prices and I stand by the contents

of those reports today.

I declare that under penalty of perjury that the foregoing is true and correct to the best of

my knowledge.



Town Name: PLYMOUTH, MA
Type of Statistic: Median Sales Pnce
Time Period Selected: Calendar Year

2007 Jan - Apr 310,000 260,000 310,000

2005 Jan - Dec 339,900 308,000 344,000

2003 Jan - Dec 289,000 179,000 289,370
P002 J r r-#q- 000

2001 Jan - Dec 212,000 109,500 195,500

1999 Jan - Dec 149,900 100,000 142,000

3&t~L~12'--i 05-A4L~C IFz~ppp~ptA _ Z-P& p, L ~ f,

1997 Jan -Dec 124,000 95,000 118,000

1995 Jan - Dec 112,500 67,958 100,000
-'-4 J Dec" ~---*- ssoo

1993 Jan - Dec 106,750 40,000 92,500

-1992- -8 863~' ~ r4 ~ '
1991 Jan -Dec 113,900 64,950 100,000

1989 Jan - Dec 130,973 124,900 127,000

http //rers.thewarrenagroup com/townstats/results asp
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Town Name: DUXBURY, MA
Type of Statistic: Median Sales Price
Time Period Selected: Year to Date

Year

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

1991

1990

1989

1988

Months

Jan - May

Jan - May

Jan - May

Jan- May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

Jan- May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

Jan - May

1-Family
590,000
517,500
522,950
532,000
535,000
425,000
380,000
351,500
290,000
260,000
235,000
235,417
185,500
214,000
200,000
190,000
164,500
179,900
220,000
236,000

Condo

370,000
373,500
337,250
318,000
275,000
235,000
,275,000

221,000
261,950
195,000
157,750
165,500
205,000
142,000
145,500
135,000
125,000
192,500
207,500
170,000

All Sales

546,750

495,000

495,000

529,000

480,000

390,000

336,000

316,000

276,000

242,000

212,000

209,375

185,500

194,750

190,000

167,000

150,000

192,000

212,500

224,900

[ Back to Town Stats Home Page

Copyright 1997-2007 The Warren Group

- I,-- 1, 1 1 1 1,



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety And Licensing Board

In the Matter of
Entergy Corporation
Pilgrim Nuclear Power Station
License Rcnewal Application

Docket II 50-293-LR

June 21, 2007

DECLARATION OF RICHARD W. FINNEGAN, MAA DEPUTY ASSESSOR,
TOWN OF DUXBURY, MASSACHUSEVI'S REGARDING PILGRIM WATCH'S
RESPONSE OPPOSING ENTERGY'S MOTION FOR SUMMARY DISPOSTION
OF PILGRIM WATCU CONTENTION 3

I, Richard W Finnegan, MAA Deputy Asscssor, Town of Duxbury declare that, ",Prime

Site 5" listed on the, "Town of Duxbury FY 2007 Residential Land Value" is the

appropriate section of Duxbury to obtain the value of Duxbury's farm land per acre.

J declare that under penalty of perjury that the foregoing is true and correct to the best of

my knowledge.

Rchard WFi-n egan



TOWN OF DUXBURY
FY 2007

RESIDENTIAL LAND VALUE CHART

PRIME SITE
,ýACRE S0. FT.

NEIGHBORHOOD
3 1 '4 1. "5 1 7 I 8 I 9 - 10 11 12 '13

0.03
_j0._05

0.07

0.09.

0.11
0.14
0.16
0.18
0.21
0.23
0.28
0.32]
0.37

0.41
0.46

0.55
0.60
0.64

0.69
0.78

1,500
2,000
3,000
4,000
5,000
6,000
.7,000
8,000
9,000
10,00

35,700
47,600
71,300

'95,100
118,300

45,000] 53,60088,5001 71,40o
110,200 107,100
136,300 142,800
155,400 177,500171.9001 182.500

79,100
105,500

_. 158,200

210,900
261,900

*265,500

269,000
272,400
276,000
279,500
2B4.600

55,500
74,000

111,000
148,000
184,000
192,900
202,800
213,900
225,100
236,100
258.500

91,000
121.400
182,100
239.100

132,600
176,800
265,200

88,600
118,100
177,100

78,200 142,5001 124,100
104,3001 190,0001 165,500
156,4001 226,9001 248,300-

353.6001 236,1001 208,600

• _ , _ _ ,___

129,400
-135,000
140,600
146,200

181,500
192,200
205,000
217,800

187,600
192,300
l97,oo0
201,700

252,800
266,700
280,400
294,200
308,000
321,800
349,400
366,700
372,000
377,300
382.800

395,000
410,300
425,500
440.700

294,200
324,200
354,000
383.900

259,700
283.800
307,6001 247,2001 422,100

237,0001 331,100
241,800 411,200
244,4001 416,500

331.6001 250.4001 438.900

12.000 1 157.8001 243.4001 210.100
14,000
16,000
18,000
20,000
22,000
24,000
28,-000
28,000

169,700
177,800
179,400
181,000
182,600
184.300

258,100
260,400
262,700
264,900
267,200
269.400

211,400
212,800
214,100
215,400
216,600
217,900

187,3001 2 71, 7 001 221,600
190.100 274.100 227.100

288,100
291,700
295,200
298,700
302,300
305.800
309,300

310,700
311,900
31- 3,10
314,000
315,200
316,4n

280,700
296,700
302,500
308,400
314,200
319.900

. 325,700
331,500
334,500
337,100

"'339,300
341,700
344.300

H-506.800 481.800 406.1001 353,7001 641.500
-7---- 2001 357,900

30,000 1 193,0001 276,200 232,600
32,000 196,6001 278,900 237.900
34,000 . 200,400 281,600 243,500

393,200
398,70C
400,500
401,90C
403,200
404,60C
406,30(
407.70C

512,200
514,200
516.600
518,800
521,100

486,000 424,2001 362,200
487,800 432700I 366,600
489.400 440.1001 370.800

456,200 413,900 350,100 258,500 455,900
471,300 443,700 355,200 278.200 472,700
488,600 471,700 365,500 317,600 506,400
495,100 474,2001 375,600 340,700 540,400
500,300 476,700 385,700 345,000 574,100
503,500 479,400 396,100 349,300 608,000

672,300
679,700
686,900
694,000

491,200 448,0001 375,100 701,100
493,100 462,9001 379,4001 706,200

0.83 36.000 204.300f 284.3001 248.900
523,600
525,600
528.20M

494,800
496,500
502.000

479,700
496,400
513.200

383,9001 710,600
388,1001 714,600
392.300 718.8000.87 ~a.onn I 20R.lflflI 2R7flflflT 254 400

Stanard46P'000 9 1 -,t~ 211,810530-,40010'
. - .... . -- Water Front -Water View Standard Lot

)8 9 1o0 11 1 12 [ 13
Factor Values

1.25 511,400 663,0001 638,500 662,400 496,100 904,000
1.50 613,700 795,600 1 766,200 794,900 595,400 1,084,800
2.00 518,200 1,060,800 1,021,600 1,059,800 793,800 1,446,400
2.50 1,022,800 1,326,000 t1,277,000 1,324,800 992,300 1,808,000

......... .. . 3.00 1,227,300 1,591,200 1,532,400 1,589,700 1.,90,70o 2,169,600

SI NEIGHBORHOOD
IMP RESIDUAL LAND1 3 4 5 6 7 8 9 10 11 12 13
.08Acre1 3,560 SF 1,300 3,600 1,200 1,800 1,800 4,400 11,600 45,100 11,600 500 4,400
.25 Acre 1 10,890 SF 2,800 5,300- 5,200 4,700 9,100 24,000 36,200 66,600 36,200 2,700 16,100
.5Acre I21,780 SF 3,500 5,800 11,300 7,200 17,400 52,900 68,600 72,600 68,600 10,200 36,500

".75 Ac -32,-67 SF . 4,400 6,300 16,800 8,800"6, 21.100 . 58 90Q0 96,800 81,700 96,800 12,800 56,300
1 Acre 7,000 7,000 23,000 10,000 25,000 65,000 125,000 87,600 125,000 13,500 76,000

2 Acres 10,300 13,100 32,000 16,500 28,300 89,600 215,500 164,300 215,500 23,500 143,500
3 Acres 11,200 19,300 45,000 23,900 31,500 113,100 306,000 241,000 306,000 30,500 213,400
4 Acres 12,100 24,500 60,000 31,400 34,700 149,200 396,500 306,600 396,500 38,500 283,600

5 Acres 13,100 30,600 75,000 39,200 42,900 186,600 486,900 383,300 486,900 46,500 .348,500

1________ 4 5 6 7 a 9 '10 1 11 12 13

Value Per Acre 127,600 176,400 158,900 190,600 209.300 247,300 321 ,500 310,800 321,500 238,400 436,000
NEIGHBORHOOD

UNDEVEL 4 5 6 7 1 8 1 9 10 11 12 13
Value Per Acre 1,100 1,100 1,100 1,100 1,100 12,000 1 2,000 2,000 , 2,000 . 2,000 1 2,000

215/2007
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Massachusetts Department of Revenue Division of Local Services
Alan L. LeBovidge, Commissioner, Gerard L). Heny, Leputy Commissioner - -

CHAPTER 61A RECOMMENDED LAND VALUE - FISCAL YEAR 2007

PER ACRE RANGE OF VALUES

PRODUCTIVITY BASED ON *
LAND USE CATEGORY DOMINANT USDA SOIL RATING

USE BELOW ABOVE
CODE AVERAGE AVERAGE AVERAGE

VEGETABLES, TOBACCO, SOD & NURSERIES 711,712 $636 $795 $954
Cropland Harvested 719

DAIRY, BEEi AND HAY
CROPLAND HARVESTED

716,713 $142 $177 $213
ORCHARDS, VINEYARDS AND BLUEBERRIES

Cropland Harvested 714,715 $608 $760 $912
RANGE OF PRODUCTION / BARRELS PER ACRE <=102 103-153 >=154

CRANBERRIES
710 $1,606 $2,008 $2,409

WOODLAND PRODUCTIVE & CHRISTvLkS TREES
717 $64 $80 $95

WOODLAND, NONPRODUCTIVE

722 $29 $29" $29

CROPLAND PASTURED & OTHER CROPLAND

Cropland Pastured, Permanent Pasture And
Necessary & Related 718, 720 $115 $115 $115•

1. Cropland Harvested - This land represents the highest use of land in the agricultural enterprise. All land from
which a crop was harvested, or hay was cut, in the current year falls into this category. This includes the land in
orchards, vineyards, nurseries, other perennial plantings and greenhouses.

2. Nonproductive Woodlands - The land on the farm, which is devoted to woods primarily due to slope, drainage
capacity, soil type or topography.

3. Cropland Pastured & Other Cropland - Cropland used for pasture or grazing or land considered as tillable but is
elected to be fallow or in cover crops. It can and often is used to produce crops, but its maximum income may not
be realized in a particular year. This category also includes land planted in crops, which were to be harvested
after the census year.

4. Permanent Pasture - This land is typically not tillable, best suited for grazing or possibly part of an erosion control

program. This category also includes necessary and related lands.

*For information on soil ratings and capabilities please see our web site at www.dls.state.ma.us

Post Office Box 9569, Boston, MA 02144-9569, Tel: 617-626-2300; Fax: 617-626-2330



TOWN OF DUXBURY
Assessing Department

Average Single Family Home Assessed Value and Tax Bill Data
2007 - 1998

FY 2007 FY 2006 FY 2005 FY 2004 FY 2003 FY 2002 FY 2001 FY 2000 FY 1999 FY 1998

Avarage Single Family Home Assessed Value 649,100 639,300 587,000 510,300 458,800 409,700 364,700 309,000 296,900 253,500

Average Single Family Home Tax Bill 6,582 6,291 5,952 5,782 5,5331 5,088 4,796, 4,586 4,386, _ 4,208

5/29/2007


