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1 Q. Have you read the Testiraony of Philip B. Herr on Pilgrim 2 population

2 density and other site characteristics?

3 A. Yes, we have.

4 Q. Do you have any general comments to make regarding Professor Herr's

5 testimony?

6 A. (itr. Kantor and fir. Soffer)* Yes. He believe that Professor Herr's

7 testimony is very similar to the coaments upon the Draft Supplement made

8 by the Commonwealth of |tassachusetts (See pages A-16 through A-30 of the

9 Final Supplement to the FES). We therefore believe that the Staff responses

10 to these comments which appear on pages 5-6 through 5-11, inclusive, of

11 the Final Supplement apply to nuch of Professor Herr's testimony as well.

12 Q. Professor Herr has given his interpretation of flRC siting policy on

13 pages 1 and 2 of his testimony. Do you have any comments to make in this

14 regard?

15 A. Professor Herr's interpretation of NRC siting policy is not totally

16 accurate or complete. The fiRC relies primarily on a defense-in-depth

17 approach to protect the public health and safety. Siting is one element

M 18 in this approach, fluclear power plants are required to be sited, designed,
pj
Q 19 constructed, and operated on the basis of conservative application of

U- Q 2,
20 sound and accepted engineering principles, on requirements of multiple

Q'; h21 and redundant safety systems, and on a set of regulatory requirements that
t_I3

a q7;i22 are updated to reflect operating experience. The designers, builders, ando

3 operators of these plants are required to have effective quality assurance

24 programs and their work is subjected to a continuing licensing and

The responses to these questions are joint responses of fir. Kantor and*

tir. Sof fer unless otherwise indicated.
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1 inspection process by the NRC. However, even though the probability of

2 large accidents is very small, there remains some residual risk and the

3 residual risk to a surrounding population is higher when the proposed site

4 is in an area of relatively high population. Therefore the Commissicn

5 has had a consistent and long-standing policy of encouraging the siting

6 of reacters away from densely populated centers. As a further protective

7 neasure, the Cocaission requires that emergency plans be developed which

8 provide reasonable assurance that appropriate measures can and will be

taken to reduce individual and population exposures in the event of an
9

accidental release of radioactive material.10

11 Professor Herr has alleged that " emergency off-site measures will obviously

12 be far more ef fective in sparsely populated areas." This statement is in-

13 correct in two ways. First, Part 100.3 (b) points out that ''whether a specific

14 number of people can, for example, be evacuated from a specific area, or in-

15 structed to take shelter, on a timely basis will depend on many factors such

16 as location, number and size of highways, scope and extent of advance planning,

17 and actual distrioution of residentt within the area." Second, it does not

18 conform to historical experience. The results of Ref.1 huve indicated that

19 cvaculation has usually been accomplished more quickly in a relatively

20 densely populated area.
cGP

$ M 21 Professor Herr also states that " careful evaluation of the size and dis-
7 dj
zJ Lza 22 tribution of the population surrounding the reactor appears to have emerged

@~ ' [? 7 as the NRC's primary means of ensuring that the consequences of any acci-

b b [r :n 23hd 24 dant more severe than design-basis events are nitigated as much as possible."

Eb5

Ref. 1. " Evacuation Risks - An Evaluation," EPA-520/6-74-002.
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1 This is not entirely correct. Requiring that r.uclear power plants be

2 located away from densely populated centers as well as requiring that

3 emergency plans be developed both function as means of keeping the con-

4 sequences of accidents beyond the design basis low.

5 Q. In section II of his testimony, from page 2 to page 8, Professor

6 Herr makes the general statement that the methodology used by the Staff

7 and the Applicant has relied upon " techniques that tend to understate

8 the final figures.and obscure risk potential in the area surrounding the

9 Rocky Point site." What coments do you have to make in response to

10 this?

11 A. In this section, Professor Herr appears to fault the Staff methodology

12 in three areas: treatment of daily recreational visitors, time weighting

13 of transients, and inclusion of the water area in calculating the average

14 population density. We will . respond to each of these.

15 First, as discussed in Appandix B of the Final Supplement to the FES, the

16 guidance given in Regulatory Guide 4.7 was followed in determining the

17 cumulative population densities for the area surrounding the proposed Rocky -

18 Point site and each of the alternative sites. This guide indicates how

19 transients and water area around a site should be treated. However, as Re-

20 gulatory Guide 4.7 is silent on the matter of comparing the population dis-

21 tribution of an alternative site to that of the proposed site, we developed

22 additional guidance for use in alternative site evaluations which is also

23 discussed in fppendix B of the Final Supplement to the FES.

d
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1 Second, daily recreational visitors as well as seasonal residents weighted -

2 to :eflect their occupancy on an annual ban is were included in the popu-

3 1ation total for the Rocky Point site. This is indicated in Section 4.1,

page 4-2, of the Final Supplement (Section 4.1, page Ju, of the Draf t f
4

Supplement) and discussed in 'more detail in pages 5-8 and 5-9 of the Final ;
5

Supplement in our response to the coments of the Comonwealth of flassa- |
6 |

7
chusetts. As stated in our response, the number of visitors to the Ply-

mouth historical sites and environs was projected to be 942,000 in 1985
8

'

9
and 1,598,000 in 2020. These population values were weighted by a factor

f 0.0033 (approximately one day per year occupancy) and included in the
10

total population estimate.
jj

12 Third, the coments made by Profenor Herr in regard to weighting of tran-
!
,

13 sients are similar. to coments made by the Comonwealth of Massachusetts to
i

14 which we responded in the Final Supplement. As discussed in our response

15 in Section 5.23 of the Final Supplement, transient populations; i.e.,

seasonal residents and daily visitors, are weighted according to the fraction16

17 of time, on an annual basis, they are expected to be present. This is in

accordance with the guidance of Regulatory Guide 4.7 and, in effect, provides18

19 an annual average of the population surrounding the site. The weighting of

transients is in keeping with the objective of an environmental review of20

reaching a decision based on a realistic assessment of all factors rather
21

than on a worst-case analysis. An evaluation of the annual average popu-
22

1ation distributions in an alternative site review provides the basis for
23

the staff's judgment as to whether an alternative site is preferable.
24
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1 from a population standpoint, to a proposed site. However, it is impor-

2 tant to distinguish between an alternative site study and emergency planning.

3 For emergency planning purposes, the actual time-dependent population

4 patterns including the peak transient populations are considered in the

5 development of the plans along with other site specific information such

6 as the availability and character of local evacuation routes. Pro-

fessor Herr has failed to make the distinction between an alternative7

g site study and emergency planning.

9 Professor Herr's coment with respect to inclusion of the water area in

10 obtaining the average population density is similar to coments made by

11 the Comonwealth of Massachusetts. In our response to Section 5.23 of

12 the Final Supplement, we indicated that the staff's consideration of

13. land and water areas in determining the population density at a radial

14 distance from a coastal site is consistent with the staff's concept of a

15 risk analysis as employed in evaluating alternative sites. A basic assump-

16 tion in this approach is that typical coastal meteorology exists and that
d

17 roughly half the time the wind is blowing offshore. An examination of

18 onsite meteorological data for the Rocky Point site indicates that this

19 is the case. To use only the land area in determining the population

20 density in an alternative site review, as Professor Herr would have us

do, would weigh against coastal sites in comparison with inland sites and
21

discount a distinct advantage of coastal sites in that no people are at
22

risk on one side of the site. (See responses below for further discussion
23

ofstaffmethodology.) Again, it must be emphasized that for emergency
24
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1 planning purposes the actual distribution of population is considered

2 rather than the overage populations used in alternative site comparison

3 Q. Do you have any other coments in regard to this section?

4 A. Yes, there is a plotting error in Professor Herr's representation
'

5 of the 1985 cumulative population for the Pilgrim site in Figure 1 of his

6 testimony. The 1985 cumulative popJ1ation between 0 and 5 miles is higher than

7 depicted by Professor Herr. However, the 1985 cumulative population is still

8 below the 500 people per square mile curve as indicated by Professor Herr.

9 Q. Professor Herr has comented on page 8 that "there is no explicit

10 discussion in the staff's Draft Supplement dealing with comparison between

11 sites regarding the maximum number of persons potentially at risk in the

12 even of a major accident." What is your response to this?

13 A. The staff has observed (see page 5-10 of the Final Supplement to

14 the FES) that an annual average population is appropriate in order to

15 make a realistic overall assessment of the environmental risk associated

16 with a site. The staff also noted that for emergency planning considera-

17 tions plans must be shown to be compatible with the maximum number of

18 persons that might be in the vicinity.

19 The Commissior,has proposed amending its regulations regarding Emergency

20 Planning (Appendix E to 10 C.F.R. Part 50). In the notice that accom-
'

21 panied the proposed Amendment and which appeared in the Federal Register

22 '(FR, page 37473, August 23; 1978), the Commission noted in the Supple-

23 mentary Information that:

24 The principal aspects of the NRC staff review for

*
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1 emergency planning includes the protections of persons

2 within the exclusion area, the onsite emergency response

3 organization, the protection of the public beyond the

4 exclusion area and the connection between the facilities

5 plan and that of the offsite emergency response organi-

6 zation consisting of local, State and Federal agencies.

7 These reviews arc part of the safety review of each

8 application. These matters may also be considered in

g identifying any potential emergency planning advan-

10 tages or disadvantages of particular sites as part of

11 the NEPA cost / benefit analysis of alternate sites.

12 The staff has therefore prepared an analysis with the objective of iden -

13 tifying "any potential emergency planning advantages or disadvantages

14 of particular sites." This analysis will be presented as a separate piece

15 of supplemental testimony at a later time in this~ptaceeding, and will

16 consider the maximum number of persons in the vicinity of each of the

17 sites.

18 Q. In order to illustrate the difference between the staff's " expected

19 value" analysis and his " maximum risk" analysis, Professor Herr has pre-

20 sented an example in Figure 2 of his testimony of two hypothetical sites

21 having equal numbers of population but different spatial configuration.

22 Do you have any comments on this illustration?

23 A. Professor Herr has shown two hypothetical sites, one with the popu-

24 , lation uniformly distributed (Site A) and one with all of the population

.
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1 concentrated in one western section (Site B). Professor Herr states that

2 the population risk would be identical in both cases usina the staff's

3 method but in actuality the " maximum risk" is much greater for Site B in

4 the event of a major accident coupled with a westward wind.

5 We believe Professor Herr has confused risk with worst case consequences

6 and that his example can be used to illustrate the difference between. risk

7 as defined by the staff (probability times consequences) and risk as en-

8 visioned by Professor Herr. For reference, the two hypothetical sites

9 are show below.

10

2 0
12

0 0
13

14 16 0
2 2 j

-

15 s,

16 0

2 2 0 1
17 0N 2
18 ..

19 SITE A SITE B
POPULATION =16 POPULATION = 16

20
_

21

22 In Site A we have placed two units of population in each of eight sectors;

23 1.e., distributed the population uniformly. In Site B we have placed

24 all 16 units of population in one western sector. (We have changed the

. PD iN
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1 population values slightly from Professor Herr's example for ease of com-

putation but basically our example is identical to Professor Herr's.)2

Now let us assume that (1) the probability of an accident occurring is
3

the same at both sites, (2) the population is all located at the same dis-
4

tance from the reactor, (3) the wind is uniformly distributed at both sites,
5

and (4) all other factors are equal. In our evaluation we would say that
6

the risk of exposure to the population is equivalent at both sites. This
7

can be shown mathematically as follows:
8

9

Risk = Probability x Consequences
10

11 where probability is represented by the annual frequency the wind blows

12 toward a given sector (1/8 or .125) and consequences are represented by |

-

13 the number of people in a given sector. For Site A, suming over all
t

14 eight sectors:
'

15 Risk A = (.125)(2) + (.125)(2) + (.125)(2) + (.125)(2) + (.125)(2) +

16 (.125)(2) + (.125)(2) + (.125)(2)
<

-

17 Risk A = 2

18

19 For Site B, suming over all eight sectors:

Risk B = (.125)(16) + (.125)(0) + (.125)(0) + (.125)(0) + (.125)(0) +20

(.125)(0) + (.125)(0) + (.125)(0)21

22 Risk B = 2

Therefore, the risk to the population of a serious accident at the two23

sites, as defined by the staff, is equal.24
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1 Professor Herr would say that the " maximum risk" of an accident, assuming

2 a westward wind, is much greater at Site B (.125 x 16 = 2) than it is

3 at Site A (.125 x 2 = .250). We submit that what Professor Herr has illus-

4 trated is that the consequences at Site B would be much worse than at

Site A if_ the accident occur ~ red with a westward wind. In this regard,f5
.

6 we agree with Professor Herr. However, the risk, as we have demonstrated,

7 is the same at both Sites A and B. The risk at Site B would only be

8 much greater than at Site A if the wind blew toward the population con-

centration sector with a much greater frequency of occurrence than toward9

10 the other seven sectors.

11 Q. Professor Herr states that the population distribution around the

12 Rocky Point site is extraordinarily uneven by radial sectur and that in

13 some sectors (e.g., the northwest and southeast sectors) the population

14 density is nearly four times higher than the population density guideline

15 values given in Regulatory Guide 4.7. Is this a proper application of the

16 population density guidelines?
c

17 A. No. The population density guideline values given in Regulatory Guide ~

18 4.7 are intended to be used in conjunction with cumulative population density,

19 that is, average population density. They are not to be used to draw

20 conclusions regarding individual high population density sectors. The

21 staff was aware in the developnent of the population guidelines that there

22 would be sectors or concentrations of populatinn within the radius of

23 interest that would have much higher densities than the average.- If the

24 objective was to examine the populations in these high density pockets,

- kk
Q_-.ku.ujugl

. _ - . _ _ . _ _ _ _

MDp g 1043 227
_

_ ,. ._. , . _ - - . . . . , _ . ,



. .

.

- 11 -

.

1 different guideline criteria would have been developed.

2 Professor Herr also states that the consequences of a major accident in

3 the summertime with a wind toward the southeast would be to place at

4 risk a population more than double the population indicated by the guide-

5 line values of Regulatory Gu-ide 4.7. We woul'd like to reiterate that the

6 population density guideline values of the guide are not intended to be used

7 for emergency planning purposes and that in developing emergency response*

8 procedures the actual population distribution is used.

9 Q. Professor Herr has discussed traffic problems associated with a

10 possible evacuation of the area around the plant together with a possible

11 evacuation of Cape Cod. Do you have any comments?

12 A. Yes, but they will be set forth in the Staff's testimony relating

13 to emergency planning.

14 Q. Does this complete your testimony?
*

15 A. Yes.

16

17 1

18

19
_

20

21 -

22

23

24
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FALK KANTOR
PROFESSIONAL QUALIFICATIONS
ACCIDENT ANALYSIS BRANCH

DIVISION OF SITE SAFETY AND. ENVIRONMENTAL ANALYSIS
OFFICE OF NUCLEAR REACTOR REGULATION

I am employed as a Site Analyst in the Accident Analysis Branch, Division
of Site Safety and Environmental Analysis, Office of Nuclear Reactor Reg-
ulation, U.S. Nuclear Regulatory Commission. My duties include the eval-
uation of the suitability of proposed sites for nuclear power plants in
particular addressing the radiological consequences of postulated design
basis accidents and nearby external hazards.

.

I received a BS degree in Industrial Engineering in 1958 from the Pennsyl-
vania State University. Upon graduation I entered the U.S. Air Force where
I attended the Basic Meteorology Program at St. Louis University in St. Louis,
Missouri. Following the completion of this program in 1959, I served as a
weather officer for two years in the U.S. Air Force

In 1963, I began employment with the Westinghouse Electric Corporation at
the Bettis Atomic Power Laboratory in Pittsburgh, Pennsylvania. My duties
included the design of radiation shielding for nuclear power reactors for
both landbased and shipboard applications. I also participated in field
tests to evaluate the effectiveness of shield design features on operating
reactors.

I entered graduate school in 1967 at the University of Pittsburgh on a
U.S. Public Health Service Fellowship and received an MS degree in 1968
in Radiation Health (Health Physics). Following graduation I we,e amployed
by the NUS Corporation in Rockville, Nayland, an engineering w environ-
mental consulting organization. At NUS I was involved in the environmental
aspects of siting both nuclear and fossil power plants.

I have been a member of the NRC (AEC) Staff since January 1973 and have
participated in the detailed accident analysis review of over thirty nuclear
power plant sites. I have presented testimony at public hearings and appeared
before the Advisory Committee on Reactor Safetguards for several of these
cases.

I am a professional member of the Health Physics Society and the American
Meteorological Society. I am a member of the Air National Guard and accred-
ited by the U.S. Air Force as a weather forecaster. I have presented a paper
on the evaluation of external hazards for nuclear power plant sites at the
21st annual meeting of the Institute of Environmental Sciences in Anaheim,
California, and I have lectured on the NRC's methods for evaluating population
distribution near reactor sites for the International Atomic Energy Agency
Safety Course at the Argonne National Laboratory.
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