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CHAPTER 2
SITE AND ENVIRONMENT

2.1 SUMMARY AND CONCLUSIONS

This section of the FSAR sets forth the site and environmental data, which together formed the
basis for the criteria for designing the facility and for evaluating the routine and accidental release
of radioactive liquids and gases to the environment. These data support the conclusion that there
will be no undue risk to public health and safety with the plant as designed and the environmental
characteristics as described. This conclusion rests not only upon the data, but upon the scientific
documentation of several independent consultants in their particular area of expertise-health
physics, demography, geology, seismology, hydrology, and meteorology.

Environmental characteristics of the area have been documented by field measurements and
studies conducted since 1958. These studies quantified the effects on the environment of the
operation of nuclear power plants.

Conservative projections have been made of the probable growth of population in the area, and
these projections have been taken into account in plant design both as to control of accidents and
as to assumptions about operation.

Chapter 2, Page 1 of 119
Revision 27, 2018



P2
FSAR UPDATE

The plant is designed to withstand an earthquake of Modified Mercalli Intensity VII as required by
Appendix A to 10 CFR 100 "Seismic and Geologic Siting Criteria for Nuclear Power Plants." The
validity of the selection of an Intensity VII earthquake was adjudicated before the Atomic Safety
Licensing Appeal Board. The Appeal Board's decision (ALAB-436) verified Intensity VIl as the
plant's design-basis earthquake.

These data have been used in evaluating the effects of gaseous discharges from the plant during
normal operations and during the postulated loss-of-coolant accident. The evaluations indicate
that the site meteorology provides adequate diffusion and dilution of any released gases.

Environmental radioactivity has been measured at the site and surrounding area since 1958 in
association with the operation of Indian Point Unit 1 and the construction and operation of Indian
Point Units 2 and 3. Unit 3 is owned by Entergy Nuclear Indian Point 3, LLC. These
measurements will be continued and reported. The radiation measurements of fallout, water
samples, vegetation, marine life, etc., have shown no perceptible post-operative increase in
activity. Noticeable increases in fallout have coincided with weapons-testing programs and
appear to be related almost entirely to those programs. The New York State Department of
Health in an independent 2-year postoperative survey*® found that environmental radioactivity in
the vicinity of the site is no higher than anywhere else in the State of New York.

REFERENCES FOR SECTION 2.1

Ratcliffe 1976.
Ratcliffe 1980.
Dames & Moore 1977.
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4. Hollis S. Ingraham, Consolidated Edison Indian Point Reactor
Environmental and Post Operational Survey - August, 1965, Division of
Environmental Health Services, New York State Department of Health.

5. Hollis S. Ingraham, Consolidated Edison Indian Point Reactor
Environmental and Post Operational Survey - July, 1966, Division of
Environmental Health Services, New York State Department of Health.

22 LOCATION

2.2.1 General

2.2.2 Access

The site is accessible by several roads in the village of Buchanan. A paved road links the eastern
boundary of the site to the existing plant. The existing wharf is used to receive heavy equipment
as needed. The site is not served by rail.

2.2.3 Site Ownership And Control

Entergy owns the Indian Point Units 1 and 2 Nuclear Power Plants. As shown in Figure 2.2-3, the
Algonquin Gas Transmission Company has a 26 inch gas mainline and a 30 inch gas mainline on
a 65 foot wide right-of-way running east to west through the property. Unit 2 is 1450-ft north of
the 26-in. Algonquin gas mainline. One 30 inch main and 2-24 inch mains pass under the river to
a pipeline facilities station on the easement near the river. One 24 inch main is available as a
bypass alternative and ends in the pipeline facilities station while the other two continue as the 30
inch and 26 inch mains.

The Algonquin Gas Transmission Company has installed a 42 inch gas mainline that crosses the
Hudson River south of the site property and turns north. It passes through the south-easternmost
corner of the site and then crosses Broadway between the Buchanan Switchyard and the GT 2/3
fuel oil storage tank. The 42 inch main joins the 30 inch and 26 inch mains north of the switchyard
and east of the site. Potential hazards posed by the mainlines on IPEC structures and equipment
have been evaluated.

The Georgia-Pacific Corporation has an easement, 1610-ft long and 30-ft wide, through the
southerly part of the Indian Point site. The Georgia-Pacific easement is used for overhead
electrical power and telephone lines and underground gas, water, and sewer lines. These
easements permit Entergy to determine all activities within the right-of-way in order to ensure safe
operation of the units.
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Units 1, 2, and 3 have a security fence surrounding the "protected" areas. Access to the protected
areas is controlled via security buildings that are manned on a 24-hr basis. In addition, spaces
within the protected area designated as "vital areas" are provided with additional access control.
All roads within the site are continuously patrolled by security personnel. A site plot plan is shown
in

2.2.4 Activities On The Site

The principal activities on the site are the generation, transmission, and distribution of electrical
energy; associated service activities; activities relating to the controlled conversion of the nuclear
energy of fuel to heat energy by the process of nuclear fission; and the storage, use, and
production of special nuclear source and byproduct materials.

2.2 FIGURES

Figure No. Title

Figure 2.2-3 Algonquin Gas Transmission Pipeline Hudson River Crossing &

Indian Point Nuclear Generation Facility

23 TOPOGRAPHY

2.3 FIGURES

Figure No. Title
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2.4 POPULATION AND LAND USE

241 Overview

The population within a 50-mile radius of the Indian Point site has been estimated for 1990.
These population estimates were taken from statistics recently released by the U.S. Census
Bureau. The population within the 50-mile radius of Indian Point has increased from the 1980

estimates by approximately 68,000 people, less than half of one percent.

2.4.2 Population And Land Use

According to 1990 estimates, approximately 15.465 million people live within a 50-mile radius of
the Indian Point site. A major part of this number live in New York City, an area 25 to 50-miles
south of the plant. Approximately 1650 persons, concentrated in sectors south to southeast of
the station, live within 1-mile of the plant. Approximately 74,000 persons live within 5-miles of
the plant.

The area surrounding the Indian Point site is generally residential with some large parks and
military reservations. Some increased commercial development has occurred within a mile of
the station since 1980. Most of the area to the east of the Hudson River within 15-miles of the
site is zoned for residential uses. West of the Hudson within a 15-mile radius, the Palisades
Interstate Park and residential areas are the dominant land uses. The only agricultural areas
within 15-miles are south or northwest of the plant on the west side of the River.

Several maps and tables are included to illustrate the population distribution and land use of the
area. Figure 2.4-1 and Figure 2.4-2 show the sector/zone approach to the population data and
the area within a 50-mile radius of the Indian Point site. Historical Figures 2.4-3 through Figure
2.4-5 illustrate the 1980 population distribution radically by sectors out to 50-miles from the plant
site. Historical Figure 2.4-6 through Figure 2.4-8 show, respectively, the land uses based on
official zoning maps, areas served by public utilities, and areas served by sewage systems, all
as of 1970. Table 2.4-1 explains the sector/zone designations for the population maps and
tables that follow. Table 2.4-2 through Table 2.4-18 give the 1990 estimated populations for all
sector/zones within a 50-mile radius of the Indian Point site.

The New York State Department of Commerce projects no substantial increases in population
from 1986 to the year 2013 in any of the four counties in the vicinity of Indian Point.

[Historical] Table 2.4-19 and Table 2.4-20 show the estimated and projected land uses by
County for 1960 and 1980, respectively. These estimates were developed by the Regional
Economic Development Institute, Inc., from Regional Planning Association data.

2.4.3 Low-Population Zone

About 50 people reside within a 1100-m radius of Unit 2, most of them to the east-southeast.
This distance was used as the outer boundary of the low population zone in the analysis of a
postulated fission product release. The water boundary (Peekskill Bay) of the more densely
populated area of Peekskill was used as the population center distance, which exceeds 1-1/3
times the distance from the reactor to the outer boundary of the low-population zone. A low-
population zone outer boundary radius of 1100-m satisfies both 10 CFR 100.11(a)(3) and 10
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The low-population zone population in the year 2010 is projected to be

approximately 88.

2.4.4 Exclusion Area

The exclusion area for Indian Point Unit 2 includes plant property within a 520-m radius of the
reactor containment. An exclusion radius of 520-m satisfies both 10 CFR 100.3(a) and 10 CFR

50.67.

2.4.5 Population Data Sources

The population data used in this section were developed from the following sources:

1.

1978 Official Population Projections for New York State Counties, prepared by
the Economic Development Board, New York State Department of Commerce.

Population by Municipality 1970-2000, prepared by the Westchester County
Department of Planning, October 1979.

Population of Rockland County, Capacity and Forecast, 1970-2000, prepared by
the Rockland Planning Board, April 1978.

Population Estimate and Projections, Orange County, New York, prepared by the
Orange County Planning Department, March 1980.

Putnam County Population Projections, prepared by the Putnam County
Planning Board, 1977.

New Jersey Revised Total and Interim Age and Sex Population Projections,
1980-2000, prepared by the New Jersey Department of Labor and Industry,
Division of Planning and Research, Office of Demographic and Economic
Analysis, April 1979.

State of Connecticut Population Projections for Connecticut Municipalities and
Regions to the Year 2000, prepared by the Office of Policy and Management,
Comprehensive Planning Division, February 1980.

Pennsylvania Projection Series, Summary Report, Employment by Labor Market
Area, and Population and Labor Force by County for 1980, 1985, 1990, 1995 and
2000, Report No. 78, PPS-1, prepared by the Office of State Planning and
Development, State Economic and Social Research Data Center, June 1978.
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TABLE 2.4-1
Sector and Zone Designators for Population Distribution Map;
Sector Nomenclature Zone Nomenclature
Centerline of Sector
in Degrees True 22.5° Sector, Miles From Facility Zone
North From Facility
0 and 360 A 0-1 1
22.5 B 1-2 2
45 C 2-3 3
67.5 D 3-4 4
90 E 4-5 5
112.5 F 5-6 6
135 G 6-7 7
157.5 H 7-8 8
180 J 8-9 9
202.5 K 9-10 10
225 L 10-15 15
247.5 M 15-20 20
270 N 20-25 25
292.5 P 25-30 30
315 Q 30-35 35
337.5 R 35-40 40
Notes:
1. An area is identified by a sector and zone alphanumeric designator (refer to Figure 2.4-

1). Thus, area A1 is that area, which lies between 348.75- and 11.25-degrees true north
from the facility out to a radius of 1-mile. Area G4 would be that area between 123.75-

to 146.25-degrees and the 3- and 4-mile arcs from the facility.

possible confusion between letters and numbers.
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2.4 FIGURES
Figure No. Title
Figure 2.4-1 Schematic Sector/Zone Diagram
Figure 2.4-2 Indian Point Station

Figure 2.4-7

Ten and Fifty Mile Radius Map

Map and Description of the Area Showing Public Utilities

Figure 2.4-8

Map and Description of the Area
Showing Sewage Systems
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2.5 HYDROLOGY

The hydrologic features of the Indian Point site are relevant to the analysis of radioactive liquid
discharges from the plant. These features are the Hudson River, ground water and wells, and
surface-water reservoirs. During normal plant operation liquid wastes are discharged to the
Hudson River through the circulating water discharge canal. Ground-water contamination from
accidental ground seepage or leakage from the plant will flow to the river because of the higher
elevation of the plant relative to the river.

Between 2005 and 2007, GZA GeoEnvironmental (GZA), performed a comprehensive
hydrogeologic investigation of the site. This investigation was initiated to understand groundwater
flow and contaminant transport. During this investigation numerous borings were advanced to
study the site geology, hydrology and aquifer properties. Details of the geology, hydrology and
aquifer properties can be found in the GZA report®.

The hydrology in the environs of the Indian Point site has been extensively studied for Con Edison
by numerous consultants, augmenting the data base established through the investigations of
various governmental agencies. The initial Con Edison study was conducted in 1955 by
Kennison," who analyzed the flow characteristics of the river at the site. Metcalf and Eddy? further
examined the river flow, and also investigated local groundwater hydrology and surface-water
reservoirs. The salient aspects of these and other studies®* are reported below.

The Hudson River below the dam at Troy (immediately below the confluence of the Hudson and
Mohawk Rivers) is a tide-influenced, estuarine waterway. (see Figure 2.5-1.) Fresh water from
the combined Hudson and Mohawk Rivers, as well as from numerous tributaries, discharges
directly into the tidal portion of the river. Seawater enters the extreme lower reaches of the river
through the Narrows and the Harlem/East River. The distribution of saltwater is influenced by
fresh water flow, tides, physical characteristics of the river channel, and weather.

Flow in the Hudson River is controlled more by the tides than by the runoff from the tributary
watershed. River width opposite the plant ranges from 4500 to 5000-ft. Water depths within
1000-ft of the shore near the site are variable with an average depth of 65-ft; at some points the
depth exceeds 85-ft. River cross-sectional areas in the vicinity of the site range from 165,000 to
170,000-f%. Tidal flow past the plant is about 80 million gpm about 80-percent of the time, and it
has been estimated that this frequency flow is at least 9 million gpm in a section 500-600-ft wide
immediately in front of the facility. Mean tidal flow in the vicinity of the site is over 70 million gpm.

The average downstream flow (for a 17-year period preceding 1930) is in excess of:?
e 11,700,000 gpm 20-percent of the time.

6,800,000 gpm 40-percent of the time.

4,710,000 gpm 60-percent of the time.

3,100,000 gpm 80-percent of the time.

1,800,000 gpm 98-percent of the time.

The plant is designed to use the dilution characteristics of the large tidal flow and will be operated
such that discharges into the river would not contravene regulatory limitations.

Historical flow patterns were further examined by Quirk, Lawler, and Matusky3'4 who reported both
long-term (monthly) river discharges and potential drought flows. Quirk, Lawler, and Matusky also
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analyzed and reported on the hydraulic conveyance properties of the estuary and the effects of
tide and salinity on movement in the estuary.

Review of historical records indicates that flooding at the site is non-existent. Flood stages are
primarily the effect of tidal influence, with the secondary influence of runoff. The highest recorded
water elevation in the vicinity of the site was 7.4-ft above mean sea level (MSL), which occurred
during an exceptionally severe hurricane in November 1950. Subsequent to that occurrence, the
highest water elevation recorded at the site was 9-ft 8-in. above MSL, which occurred during the
extra-tropical Superstorm Sandy in November 2012. Since the river water elevation would have
to reach 15-ft 3-in. above MSL before it would seep into any of the Indian Point buildings, the
potential for any flooding damage at the site appears to be extremely remote.

Seven different flooding conditions governing the maximum water elevation at the site were
investigated, including the following:

1. Flooding resulting from runoff generated by a probable maximum precipitation
over the entire Hudson River drainage basin upstream of the site.

2. Flooding caused by the occurrence of any upstream dam failure concurrent with
heavy runoff generated by a standard project flood.

3. Flooding due to the occurrence of a probable maximum hurricane concurrent
with a spring high tide in the Hudson River.

The severest flooding condition revealed by the study results from the simultaneous occurrence
of a standard project flood, a failure of the Ashokan Dam and a storm surge in New York Harbor
at the mouth of the Hudson River resulting from a standard project hurricane. The water level
under these conditions would reach 14-ft above MSL. Local wave action due to wind effects
has been determined to add 1-ft to the river elevation producing a maximum water elevation of
15-ft above MSL at the Indian Point Site. Since this maximum water elevation is 3-in. lower
than the critical elevation of 15-ft 3-in. noted earlier, it is reasonable to conclude that flooding in
the Hudson River will not present a hazard to the safe operation of Indian Point.

The three most severe hurricanes to hit New York Harbor (September 21, 1821; November 25,
1950 (mentioned previously); and September 12, 1960) produced tidal surges at the Battery of
11-ft, 8.2-ft and 6.3-ft, respectively. Accordingly, these surges would appear as 7.5-ft, 5.5-ft, and
4 .3-ft surges at Indian Point. The 5.5-ft surge predicted for the November 25, 1950, hurricane
agrees well with the actual surge that produced the 7.4-ft-high watermark recorded for Indian
Point on that date.

The Quirk, Lawler and Matusky report indicated that the combination of the maximum probable
runoff, upstream dam failures and maximum ebb tide in the Hudson River is a less severe
condition than the one postulated above. This latter scenario would cause the water level at
Indian Point to be 11.7-ft above MSL, also below the critical control elevation.

The report also indicates that the combination of probable maximum hurricane, spring high tide,
and wave run-up will cause the water level at Indian Point to reach 14.5-ft above MSL. This is
also below the critical control elevation of 15-ft-3-in. Table 2.5-1 summarizes the Indian Point
water surface elevations resulting from the various combinations.
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In view of the recorded hydrologic history of the Hudson River and New York Harbor and the
predicated maximum hurricane surge at Indian Point, flooding at the site is a highly unlikely
possibility.

Within a 5-mile radius of the plant only one municipal water supply uses ground water. Other
wells in this area are used for industrial and commercial purposes. The rock formations in the
area and elevations of wells relative to the plant are such that accidental ground leakage or
seepage percolating into the ground at Indian Point will not reach these sources of ground
water, but will flow to the river.

Only two reservoirs within a 5-mile radius are used for municipal water supplies. The first,
Camp Field Reservoir, is the raw-water receiving basin for the system, which serves the city of
Peekskill. This system uses the Catskill Aqueduct and Montrose Water District as alternative
sources of water supply. The second reservoir, the impounding reservoir for the Stony Point
water system, serves the towns of Stony Point and Haverstraw, and the villages of Haverstraw
and West Haverstraw. The Stony Point system is connected to the Spring Valley Water
Company to provide an alternative source of supply. A third reservoir within 5-miles of the plant,
Queensboro Lake, supplies water to a state park area only. The location of these reservoirs,
and others within a 15-mile radius of the site, are shown on Figure 2.5-2. The city of New York's
Chelsea Pumping Station is located about 1-mile north of Chelsea, New York, on the east bank
of the Hudson River, about 22-miles upstream of the site. Water will be pumped from intakes in
the river at the rate of up to 100 million gal per day into the city reservoir system as required to
supplement the primary supply from watersheds during severe drought conditions. This source,
however, was not used during the recent 1981 drought.

The discharge of any contaminant into a tidal estuary will result in its distribution throughout the
estuary. Factors affecting this distribution include tide amplitude and current, river geometry,
salinity distribution, and freshwater discharge. Quirk, Lawler, and Matusky investigated for Con
Edison the influence of these factors and determined the effect of radioactive discharges on
overall river concentrations, and specifically conditions at Chelsea Pumping station, as
discussed in Section 11.1. During normal operations, the plant discharge will not exceed its
maximum permissible concentration. Compliance with regulatory release limits is further
discussed in Section 11.1.

REFERENCES FOR SECTION 2.5

1. Letter report of Karl L. Kennison, Civil and Hydraulic Engineer, to G. R.
Milne, Con Edison, November 28, 1955.

2. Metcalf and Eddy Engineers, Hydrology of Indian Point Site and
Surrounding Area, October 1965.

3. Quirk, Lawler, and Matusky Engineers, Transport of Contaminants in the
Hudson River above Indian Point Station, May 1966.

4. Quirk, Lawler, and Matusky Engineers, Evaluation of Flooding Conditions
at Indian Point Nuclear Generating Unit No. 3, April 1970.

5. GZA, Hydrogeologic Site Investigation Report for the Indian Point Energy
Center, January 7, 2008.
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flood and Ashokan
Dam failure

5. Standard project
flood

6. Standard project
flood and Ashokan
Dam failure
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Water Surface Elevation at Indian Point
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TABLE 2.5-1

Resulting From Stated Flow and Elevation Conditions

Elevation at
the Battery -
Datum MSL

(ft)
MSL 0.00

High water
+2.20

Low water
-2.20

MSL 0.00

Standard project
hurricane
+11.00

Standard project
hurricane
(+11.00)

Probable maximum
hurricane
+17.5
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Flow at
Indian Point
(million cfs)

Elevation at Indian

1.100

1.014

1.165

0.705

0.550

0.705

Elevation at Point Including
Indian Point - Local Oscillatory
Datum-MSL Wave Height Datum
(ft) MSL (ft)
12.7 13.7
12.4 13.4
13.0 14.0
7.2 8.2
13.0 14.0
14.0 15.0
13.5 14.5
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2.5 FIGURES
Figure No. Title
Figure 2.5-1 Map & Description Showing Location of Sources of Potable &
Industrial Water Supplies & Watershed Areas
Figure 2.5-2 Hudson River Drainage Basin
2.6 METEOROLOGY
2.6.1 General

2.6.2 Application of Site Meteorology to Safety Analysis of Loss-Of-Coolant Accident

The atmospheric dispersion factors required for the safety analysis of Chapter 14 have been
computed for the worst possible meteorological conditions that could prevail at the Indian Point
site.

A search of the records indicates that the most protracted consecutive period during which the
wind direction was substantially from the same direction was 5 days. The winds in this case
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were from the northwest and speeds ranged from 15 to 30 mph. Therefore, this case does not
represent the most conservative meteorology associated with the loss-of-coolant accident.

The most frequent wind flow at low heights under inversion conditions is down the axis of the
valley. This direction, roughly 10- to 30-degrees, is also the direction of maximum wind
frequency. Because of the relatively high frequency of inversion conditions associated with this
wind direction, the safety analysis assumes that the distribution of wind speed and thermal
stability during the hypothetical accident is exactly that measured at the 100-ft tower level for the
5- to 20-degree wind direction.

The valley wind is diurnal in nature, that is, up-valley during unstable hours and down-valley
during stable hours. In general, these local winds are most frequent under clear sky and
relatively light prevailing wind conditions. The diurnal variation of the vector mean wind as
measured 70-ft above river during September-October 1955 is shown in Figure 2.6-1 for
conditions in which the large-scale flow was virtually zero (12 days) and in Figure 2.6-2 for
conditions in which the large-scale flow (geostropic wind) was less than 16 mph (35 days). It
may be seen that for these virtually stagnant prevailing wind conditions, there is a regular
diurnal shift in wind direction and that the mean vector wind associated with the down-valley
flow is approximately 6 mph.

A measure of the magnitude of the diurnal shift in wind direction is shown in Figure 2.6-3, where
the steadiness of the wind (vector) mean speed over the mean scalar speed is shown as a
function of time and the strength of the prevailing flow. Where the steadiness is close to one,
the persistence of a given wind direction is very high. These data indicate that a consecutive
24-hr down-valley flow with light wind speeds and inversion conditions is extremely improbable
due to the diurnal variation of the steadiness.

The safety analysis of the loss-of-coolant accident assumes that the accident occurs during
down-valley inversion flow conditions and that this condition persists for 24 hr with average wind
speeds slightly less than 2 m/sec. Figures 2.6-1 and 2.6-2 indicate that the duration of the
down-valley flow is about 12 hr rather than 24 hr and that the vector mean wind speeds are
approximately 2.5 m/sec.

In view of the discussion above, it must be concluded that the safety analysis for the first 24 hr
is conservative to within a factor of about 2.

The remainder of the safety analysis assumes that for the next 30 days, 35-percent of the winds
are in the 20-degree sector corresponding to the nocturnal down-valley flow and that wind
speed and thermal stability are as observed over the period of 1 year as measured at the 100-ft
tower location. If the observations were distributed uniformly throughout the year, slightly over
100 hr per month of 5- to 20-degree winds could be expected to occur. The analysis assumes
that 276 hr of 5- to 20-degree winds occur in the first 31 days after the accident, and that about
130 of these hours are characterized by inversion conditions. Approximately 35 weak-pressure
gradient days were observed in September-October 1955 or about 430 hr per month. From
Figure 2.6-3, the hour during which the down-valley flow is quite persistent under weak-pressure
gradient conditions are from 0 to 8 hr. Assuming that the steadiness is 1.0 during these hours
(it is in fact about 0.9 or less), the number of down-valley inversion winds per month during
September and October is on the order of 140 hr per month. This indicates that the
meteorology assumed in the safety analysis beyond the first 24 hr is reasonable for the worst
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months (September and October) and is undoubtedly conservative with varying degrees of
conservatism for the remainder of the year.

The inversion frequency assumed for the 30-day accident case is conservative because the
evaluation is made from concurrent assumptions concerning the postulated meteorological
conditions, namely:

1. Inversion conditions prevail for 42.4-percent of the time.

2. The wind direction is within a narrow 20-degree sector for 35-percent of the time.

This is equivalent to assuming that in the model 20-degree sector, the inversion frequency is
14.8-percent for the 30-day period. The observed annual maximum inversion frequency for a
20-degree sector is 6.2-percent (p. 29, Table 3-3, Section 1.6 of Reference 3). If we assume
that the inversion frequency is spread uniformly throughout the year, almost 3 months worth of
inversions in the model 20-degree sector are considered to occur in the first 31-day month after
the accident. The assumption of uniform spread of inversion frequency over the year is
examined above where an attempt is made to isolate those local meteorological conditions at
Indian Point, which might yield the highest 30-day dose. It is concluded that the "worst"
meteorological conditions are associated with the nocturnal down-valley flow, which is most
frequent during September and October.

REFERENCES FOR SECTION 2.6

1. New York University, Research Division, A Micrometeorological Survey of
the Buchanan, N.Y., Area, NYU Technical Report 372.1, November 1955,
which was Exhibit L-1, Docket 50-3, given in its entirety. The topography
of the area surrounding the site is described and the effects of the
topography on meteorological conditions are discussed. The types of
data collected, the methods and frequencies of collection, the description
and location of the equipment, and the general scope of the
meteorological program are indicated in this report. Seasonal wind
characteristics, including speeds, directions, and frequencies are
tabulated.

2. New York University, Research Division, Evaluation of Potential Radiation
Hazard Resulting From Assumed Release of Radioactive Wastes to the
Atmosphere From Proposed Buchanan Nuclear Power Plant, Sections 1,
2, and 3 of NYU Technical Report 372.3, April 1957. This report was
submitted to the NRC in its entirety as Exhibit L-5, Docket 50-3. These
sections discuss the diffusive conditions and the climatological data of the
site. The basis for evaluating the diffusion parameters selected for the
safety analysis is given on pages 19 to 21. Section 3 contains tables of
frequency distribution of diffusion classes and wind directions, and also
wind roses.

3. New York University, Research Division, Summary of Climatological Data
at Buchanan, N.Y., 1956-1957, NYU Technical Report 372.4, March
1958, was Exhibit L-6, Docket 50-3. This report summarizes the final
meteorological testing at Indian Point.
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2.6 FIGURES

Figure No. Title

Figure 2.6-1 Diurnal Variation of Mean Vector Wind for Virtually Zero
Pressure Gradient Conditions

Figure 2.6-2 Diurnal Variation of Mean Vector Wind for 24 Hr Periods of Weak
Pressure Gradient Conditions

Figure 2.6-3 Steadiness of Wind as a Function of Time of Day for Indicated
Pressure Gradient Conditions

2.7  GEOLOGY AND SEISMOLOGY

Between 2005 and 2007, GZA GeoEnvironmental (GZA), performed a comprehensive
hydrogeologic investigation of the site. This investigation was initiated to understand groundwater
flow and contaminant transport. During this investigation numerous borings were advanced to
study the site geology, hydrology and aquifer properties. Details of the geology, hydrology and
aquifer properties can be found in the GZA report’.

A seismic monitoring network exists in the vicinity of the site and data from this network is
periodically evaluated.

REFERENCES FOR SECTION 2.7

1. GZA, Hydrogeologic Site Investigation Report for the Indian Point Energy
Center, January 7, 2008.

2.8 ENVIRONMENTAL RADIOACTIVITY

Monitoring for environmental radioactivity in the vicinity of the Indian Point Station began in
1958, approximately 4 years before the operation of Unit 1. Measurements since that time have
indicated that the present operation of Units 2 and 3 and the past operation of Unit 1 have had
no significant effect on the environment. The monitoring program implements Section 1V.B.2 of
Appendix | to 10 CFR Part 50 and thereby supplements the radiological effluent monitoring
program by verifying that the measurable concentrations of radioactive materials and levels of
radiation are not higher than expected on the basis of the effluent measurements and the
modeling of the environmental exposure pathways. Measurements of radioactivity in the
environment are summarized in the Annual Radiological Environmental Operating Report, which
is submitted annually as required by the plant's Technical Specifications.
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Determinations of radioactivity in the environment are made regularly. Sample locations are
defined in the Offsite Dose Calculation Manual (ODCM).

The overall objectives of the environmental monitoring program are as follows:

1. To establish a sampling schedule for Indian Point Units 1 and 2 that will
recognize changes in radioactivity in the environs of the plant.

2. To ensure that the effluent releases are kept as low as is reasonably achievable
(ALARA) and within allowable limits in accordance with 10 CFR 20.

3. To verify projected and anticipated radioactivity concentrations in the
environment and related exposure from releases of radioactive material from the
Indian Point site.

Results of environmental surveys conducted by Con Edison have been verified by the Bureau of
Radiological Health Service of the New York State Health Department in previous years and
presently, by the New York State Bureau of Environmental Radiation.” 2

Environmental surveys have also been confirmed by Dr. Merril Eisenbud, Director of
Environmental Radiation Laboratory, Institute of Environmental Medicine, New York University
Medical Center, who has found that the levels of environmental radioactivity are associated with
natural background and fallout of nuclear weapons testing.?

In a study of the radioactivity in the Hudson River, Mr. Sherwood Davis, Director, Bureau of
Radiological Health Service, New York State Department of Health, et al., have concluded that
the discharges from Indian Point Unit 1 "are a minute fraction of the federal limits."*

The above results were obtained in preoperational and operational periods of Units 1 and 2 in
the late 1950s and in the 1960s. In the more recent years of the late 1970s, radiological impact
evaluations have shown similar results. These evaluations of actual plant releases have been
performed for inclusion in the effluent release reports and have shown that operation of the Unit
2 plant has had an insignificant impact on the environs.

REFERENCES FOR SECTION 2.8

1. New York State Department of Health, Division of Environmental Health
Services, Consolidated Edison Indian Point Reactor, Post Operational
Survey, August 1965.

2. New York State Department of Health, Division of Environmental Health
Services, Consolidated Edison Indian Point Reactor, Post Operational
Survey, July 1966.

3. New York University Medical Center Institute of Environmental Medicine,
Ecological Survey of the Hudson River: Progress Report No. 2,
submitted to Division of Radiological Health, USPHS, Contract PHS 86-
95, Neg. 141, December 1966.
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F. Cosolito, et al., Radioactivity in the Hudson River, Symposium on
Hudson River Ecology, Hudson River Valley Commission of New York,
October 4-5, 1966.
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A review of data and literature has revealed that the original Coordinates above were
based on pre-1983 topographical maps that used North American Datum 1927 (NAD27)
for its basis. The geodetic gurus revised the standards in the 1980s, and in the United
States the USGS adopted the North American Datum 1983 (NAD83) model of the Earth’s
curvature, and the international community adopted WGS84 (World Geodetic System
1984) the following year, which is essentially the same model. WGS84 is the default
map datum built into all GPS receivers, and is also the basis for most electronic maps
including Google, MapQuest, Microsoft, Bing, etc. Also, depending upon the GPS unit or
mapping system used, the numbers vary. The latitude and longitude coordinates for the
met tower were only used to provide location information to the FAA when tower lights
were out and the FAA no longer requests latitude and longitude information. Based on
this information, the above coordinates should not be used to locate the primary tower.
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