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INTRODUCTION

This Environmental Report-Operating License Stage (ER-OLS) constitutes one
portion of an application to the United States Nuclear Regulatory Commission
(NRC) for a Class 103 operating license for Seabrook Station - Units 1 and
2. Its purpose is to supply to the NRC certain information the NRC requires
in order to discharge its obligation under the National Environmental Policy
Act of 1969 (Public Law 91-190).

In accordance with 10CFRS1.21, this ER-QLS discusses the same matters
described in Applicant's Environmental Report - Construction Permit Stage
(ER-CPS), but only to the extent that they differ or reflect new information
than was presented in either Applicant's ER-CPS or in the Final Environmental
Impact Statement (FEIS) prepared by the NRC in connection with the issuance
of the construction permit for Seabrook Station - Units 1 and 2. Information
contained in the Seabrook Station - Units 1 and 2 ER-CPS or FEIS that remains
unchanged is incorporated by reference in Applicant's ER-OLS.

This ER-OLS is organized in the manner set forth in the NRC's Regulatory
Guide 4.2, Revision 2 dated July 1976. The Table of Contents which follows
this Introduction presents an overview of the report.
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CHAPTER 1

PURPOSE OF THE PROPOSED FACILITY AND ASSOCIATED TRANSMISSION

1.0 INTRODUCTION

The purpose of this section is to document the need for the Seabrook Nuclear
Generating Station - Units 1 & 2. The following subsections include a
discussion of conservation programs, load forecasting, system capability,
reserves, bulk power planning, and criteria for Public Service Company of
New Hampshire (PSNH), and the New England Power Pool (NEPOOL). Other
objectives of the plant and the consequences of delay are also discussed.

Since filing the Seabrook 1 & 2 Environmental Report - Construction Permit
Stage (ER-CPS), the following factors affecting the system have changed:

a. The load forecasts have been updated.

b. Substantial changes have been made in the construction schedule of
proposed u~its in New England •

• c. The percent ownership of the Seabrook units has changed. The
anticipated ownership is tabulated in Table 1.0-1.

•

The differences between the data presented here and that currently on file,
are due to the use of current data in this document.

The planning of bulk power facilities in New England is undertaken through
NEPOOL. As stated in the agreement by which New England's major electric
utility systems created NEPOOL in 1971:

"The objectives of NEPOOL are, through joint planning, central dispatching,
cooperation in environmental matters, and coordinated construction, operation
and maintenance of electric generation, and transmission facilities owned
or controlled by the Participants, and through the provision of a means
for more effective coordination with other power pools and utilities situated
in the United States and Canada:

(a) to assure that the bulk power supply of New England and any
adjoining areas served by Participants conforms to proper standards
of reliability, and

(b) to attain maximum practicable economy, consistent with such proper
standards of reliability, in such bulk power supply and to provide
for equitable sharing of the resulting benefits and costs."

The obligations of the NEPOOL Participants include, among other things,
the central dispatch of all generating units owned by NEFOOL Participants,

1.0-1
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maintenance of generating reserves adequate to insure the reliability of
the pool, joint use of the transmission facilities for specified pool
purposes, and joint planning of future generation and transmission.

To implement its objectives, NEPOOL has formed various committees and working
groups to examine specific aspects of regional cooperation. One of these
committees, the NEPOOL Planning Committee, has a Generation Task Force
charg~d with investigating the expansion of generation for the New England
region. The Generation Task Force has established guidelines for capacity
planning within which the NEPOOL Participants coordinate their plans, and
the Planning Committee has formulated planning standards to assure reliable
system development.

Every electric system in New England is dependent, in some degree, upon
its transmission interconnections with neighboring systems within New England
and beyond for the reliability of its system. This interdependence between
utility systems and between larger areas is an essential ingredient of modern
bulk power supply.

NEPOOL provides an organizational framework through which the New England
Utility Systems can consummate purchases or sales with each other and
neighboring regional systems such as the New Brunswick Electric Power
Commission and the New York Power Pool.

Under NEPOOL each Participant has an obligation to meet its own "Capability
Responsibility". This means that each individual system must install or
otherwise participate in capacity equal to its share of the total generating
capacity required to serve the New England load.

New England is one of the four areas that make up the Northeast Power
Coordinating Council (NPCC). NPCC acts as a coordinator for planning and
operating purposes between its four areas. NEPOOL is a power pool and a
major subregion of NPCC. In calculating bulk power requirements, ties to
neighboring pools are given due consideration; therefore, this report will
deal with the applicant's system and NEPOOL only.

1.0-2

•

•

•
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TABLE 1.0-1

ANTICIPATED SEABROOK OWNERSHIP
AT THE END OF THE TRANSFER PERIOD*

•

Owning Entity

Public Service Company of New Hampshire

United Illuminating Company

Massachusetts Municipal Wholesale Electric Company

New England Power Company

Central Maine Pdwer Company

Connecticut Light & Power Company

Commonwealth Electric Company

Montaup Electric Company

Bangor Hydro-Electric Company

New Hampshire Electric Cooperative

Central Vermont Public Service Corporation

Maine Public Service Company

Fitchburg Gas & Electric Light Company

Taunton Municipal Lighting Plant Commission

Vermont Electric Cooperative, Inc.

Hudson Light & Power Department

TOTAL

11 /26/79

Ownership
Percentage

35.23497%

17.50000

11.59340

9.95766

6.04178

4.05985

3.52317

2.89989

2.17391

2.17391

1.59096

1.46056

0.86519

0.43479

0.41259

0.07737

100.00000%

* All transfers expected to be complete by approximately June 1982
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SYSTEM DEMAND AND RELIABILITY

Conservation Programs

•

•

PSNH has sponsored the Edison Electric Institute National Energy Watch (NEW)
program in its service area. This program is aimed directly at the
residential customer and its objectives are: To help reduce the drain on
fossil fuels that are in short supply, to reduce the requirement for new
generating facilities, and to help the homeowner to reduce his energy bills
to a minimum. The program stresses methods of conserving energy such as
the thermal integrity of the residence (insulation), the installation of
more efficient energy consuming equipment, and the adoption of better energy
use habits by the consumer.

The NEW program has been advertised via press conferences and promotional
ads in newspapers, radio spots, truck signs, counter cards,and bill
stuffers. Presentations have been made at service clubs and other
organizational meetings.

PSNH has trained people who make energy audits of a customer's premises
on request. To date over 5,700 audits have been completed.

The program is ongoing in that conservation literature is continuously being
supplied to the public and PSNH personnel are continuing to make energy
audits.

It appears that PSNH will be participating in the Residential Conservation
Service Program sometime in 1981, after the N. H. State Plan is approved
by the Department of Energy.

The RCS program will be folded in under the umbrella of the NEW Program.
It will be presented to residential customers as the NEW-RCS Program
(National Energy Watch - Residential Conservation Service). This program
brings together in one package many suggestions to help customers adopt
energy-conserving practices, install conservation measures, and produce
energy from renewable resources. The result will increase energy efficiency
in the home.

In addition to identifying energy measures applicable for the home, we will
provide lists of qualified contractors who can install suggested measures,
suppliers who sell conservation materials for the do-it-yourselfer, and
lenders who will loan money for energy-related home improvement projects.

Because 20% of all U.S. energy is consumed in homes, the NEW-RCS Program
is expected to have an important impact on energy conservation, assist in
reducing oil imports, aid the national balance of payments and slow the
pace of inflation.

1.1-1
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PSNH implemented a program in the spring of 1979 to help commercial and
industrial customers conserve energy. This program is called the Energy
Management Action Program. The assistance to the customer covers energy
use a~d misuse in buildings, planning for energy management, analyzing
utility bills, energy audits identifying low/no cost opportunities to
conserve energy, lighting system modifications, and power factor corrections.

In addition to the extensive customer assistance conservation programs
offered by the Company, the Company also has several load management and
conservation incentives in its present rates. The existing tariff includes
optional time-of-day rates and optional off-peak water heating rates for
residential customers, optional off-peak provisions in large power customer's
rates, and off-peak water heating rates for general service customers.

•

The effect of increasing rates on consumption of electrical energy is
commonly termed the elasticity of demand with respect to price.

The Company has also suggested to the New Hampshire Public Utilities
Commission several additional programs it believes could be offered to
customers to further encourage the wise use of energy. These programs
include interruptible rates for large power customers, optional time-of-
day rates, a revised off-peak water heating program, and an off-peak storage
space heating program.

1.1.2 Effects of Increased Rates

•
Increases in the price of all energy forms (electricity, oil, and gas) have
had an effect on the consumption of electrical energy. Specific
quantification of the response to price is difficult, although some general
effects are known.

First, the response to price of the utilization of an appliance or process
is dependent upon the extent of its alternatives. For example, response
to electric price increases on appliance utilization may be greater for
electric space heating and water heating, due to the availability of
supplemental and alternate systems, than for appliances where no clear or
close substitute exists. Thus the demands for electricity to run lights
or a refrigerator would be less elastic than the demand for space heating
and water heating.

Second, the response to price is dependent on the extent that the item is
considered a necessity and electricity is considered a necessity by many.

Third, cross elasticity must be taken into account. For instance, the
Company believes that recent increases in the price of home heating oil
have been responsible in part for the number of electric space heating units
installed in new residences, rising from 37% in 1977 to 70% in 1979.

The Company has tried to quantify the effects of increasing electrical rates
on the consumption of electrical energy and this effect is one of the factors

1.1-2 •
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that has led the Company to reduce its load forecast to approximately 4.2%.
The timely completion of Seabrook Station will help to insure the
reagonability of electric prices with respect to other energy prices in
the Compariy's service area and provide an overall energy insurance should
the availability of both oil and natural gas become restricted among
commercial, industrial, and even residential users.

1.1.3 Applicant's System

•

PSNH supplies approximately'90% of the electric power used in New Hampshire.
This includes retail sales and wholesale for resale sales. The highest
net prime peak experienced by the Company was 1203 MW on January 12, 1981.
To deliver this power to'its customers, the Company uses a transmission
system made up of 345 kV,115 kV, and 69 kV lines which are interconnected
with lines of other companies in the New England Power Pool.

To meet the 1203 MW of load, the Company had 1474 MW of generation. This
generation is detailed in Table 1.1-1. To meet future loads, the Company
is planning the generation additions shown in Table 1.1-2. These additions,
included with existing generation, will give the Company the ownership of
2045 MW when Seabrook 2 is complete.

The highest peak load experienced in New England was 15,620 MW experienced
on January 12, 1981. New England had a total of 21,669 MW of generation
to meet that load. The New England Load and Capacity Report is appended
(Appendix B). This shows a breakdown of the generation in New England by
type and also details the expected additions, reratings and retirements.

1.1.4 Load Characteristics

An integral part of managing an electric utility is forecasting future
electric demand within the utility's service area. Yet forecasting has
increasingly become a more .formidable challenge as social, economic,
demographic and political forces create an ever~changing pattern of
complexity. To provide a reasonable forecast in this environment requires
continuing research to develop and improve the information and techniques
which provide the basis for the forecast.

1.1.4.1 Load Analysis

•

The actual peak demands for PSNH during the past 10 years and the most recent
forecast of peak demand are shown in Table 1.1-3. Table 1.1-4 shows actual
and forecast annual energy requirements for PSNH.

PSNH's sustained long-term load growth reflects the rapid growth which New
Hampshire continues to experience in population, business, and other areas.

*New England Load and Capacity Report, 1981-1996, NEPOOL, April 1, 1981.

1.1~3
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To meet the anticipated energy requirements of New Hampshire, PSNH must
provide a reliable and economic source of power. Seabrook Units 1 and 2
will be PSNH's major plan to meet this need. Figures 1.1-1 and 1.1-2 show
the extent to which Seabrook will serve PSNH's energy requirements in 1986
and 1987.

The actual peak demand for NEPOOL for the past 10 years and the most recent
forecast of peak demands are shown in Table 1.1-5. Table 1.1-6 shows actual
and forecast energy requirements for NEPOOL.

•

1.1.4.2 Demand Projections

Compared to earlier forecast methodologies, PSNH's current methodology
incorporates several improvements. Prior to 1973, the peak load forecast
was initially prepared independent of the energy sales forecast by applying
regression analysis techniques to historical peak load data and by adjusting
these loads where specific knowledge of load patterns and load conditions
were known. The resulting peak load values were then cross checked with
the energy sales forecast for reasonableness by adding to energy sales an
estimate of system losses and Company use to obtain net prilne output. The
system annual load factor was then calculated using the derived net prime
output and forecasted peak loads. These resulting load factors were then
compared to the historical record of such values and judged for
reasonableness in terms of implied future trends.

However, the occurrence of the energy crisis just prior to the 1973-74 winter
peak and the abrupt change that conservation and economic factors had on
peak loads suggested that peak load forecasts based primarily on regression
analysis were less appropriate for the future since insufficient peak load
data had been accumulated under the new circumstances. It was, therefore,
decided that a method basing the peak load forecast upon the energy sales
would be more appropriate because the energy sales forecast used a more
advanced methodology for recognizing the change that had occurred, and also
incorporated detailed considerations such as various end-use analyses,
demographic factors, and economic considerations. The preference for this
methodology was based upon the principle that breaking down any of a
forecast's major components into smaller independent components about which
hopefully more is known, minimizes reliance on judgment and provides a more
scientifically developed forecast.

Another advancement in the companies forecast is the development of a
computer model which produces 8,760 hourly loads for each year of the
forecast, allowing the impact of load management programs to be quantified
for peak and off peak hours.

The projected values for annual peak demand which are based on the sales
forecast are shown in Table 1.1-3 and were developed in the following manner.
The total prime sales forecast, is produced by sUIDInarizing its six individual
classes: residential, commercial, industrial, public street lighting, other

1.1-4
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public authorities and other utilities. Historical trends of sales to these
various classes are developed in chart form as a guide to future sales
estimates. The estimates for each of the classes is prepared using a
particular procedure developed for each class. Following is a list of some
of the input data used in one or more of the class forecasting procedures:

a. Historical data, and future estimates related to state population,
number of households and customers.

b. Past and projected statistics on residential customer electrical
appliance saturations and kilowatt-hour use per appliance, including
hourly load characteristics of off peak devices.

c. Historical and estimated future data on the number of electrical space
heating customers and the kilowatt-hour use per installation.

d. Data on expected future kilowatt-hour use per customer reflecting past
historical trends and based on general information affecting future
use patterns such as the Department of Energy Appliance Efficiency
Standards, household size and supplemental systems.

•
e. Reports on present and expected future changes within the Company's

service area collected from operating divisions. These reports from
division managers include general information on growth, economic
conditions, and subjective,evaluations of other factors which might
influence sales in their areas, together with reports of existing
customers' electric load changes and plans for new customer electric
load additions.

•

f. Industrial class sales are examined by two digit standard industrial
classification codes (SIC). The industrial class is divided into
manufacturing and nonmanufacturing components. The manufacturing
component includes manufacturing and processing plants and offices
for manufacturing concerns, while the nonmanufacturing component, also
known as the commercial and services component, consists of a wide
variety of customers including hospitals, retail, and wholesale sa~es

establishments.

Other data of significance which is collected and weighed for their potential
on the sales forecast include those statistics and reports which relate
to national and state demography, future business or economic conditions,
state employment forecasts, information on potential new uses for
electricity, and many other factors believed to influence the level of
kilowatt-hour sales by the Company.

Based on a wide range of information, the annual sales forecast is developed
for each class and combined to produce the total annual sales forecast,
before load shape modifications or specific load management programs are
introduced. Total monthly energy sales are derived from total annual sales
using a disaggregated class-by-class methodology. Monthly factors for each

1.1-5
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class are developed using seasonal adjustment programs which statistically
differentiates among the general trend components, seasonal components,
and irregular components influencing loads. Applying these monthly factors
to class annual sales forecasts produces monthly prime sales by class which
are then summed to provide a combined monthly sales prime total for all
classes for each month of the year. Actual monthly sales data are shown
in Table 1.1-7 and the forecast of monthly sales is shown in Table 1.1-8.

Monthly net prime output is calculated from monthly energy sales by
determining appropriate monthly factors to apply to energy sales to account
for Company use, energy losses, and the lag in energy sales compared to
production.

Load factors for each month are developed, with consideration given to time
of-day rates, load management, conservation, and supplemental systems.
These load factors are then applied to monthly net prime output to obtain
monthly peak demands for each month of the forecast period. The monthly
net prime output and monthly peak loads developed above are submitted to
the hourly load model, which uses daily load shapes for peak days, average
weekdays and average weekend days by month to calculate hourly load data
for all 8,760 hours of each year of the forecast. Specific load modification
programs are introduced to these initial hourly loads and the impact of
each modification is quantitatively developed for each hour of the year.
These specific load modification programs include base load capacity
purchases by other utilities served by the company, as well as residential
off-peak storage appliances. Actual monthly peak demands are shown in Table
1.1-9 and the forecast of monthly peak demands are shown in Table 1.1-10.

PSNH's forecast projects an annual growth rate of approximately 4.0% in
total electrical energy used by customers, and an annual growth rate of
4.2% in the peak demand.

These rates are below the actual historical growth which occurred before
the 1973/74 oil embargo period and are more representative of conditions
emerging from the past five post-embargo years. Tables 1.1~11 and 1.1-12
show previous forecasts and compare them to actual data that is available.
The tables demonstrate the substantial changes that have occurred. The
growth rate of the most recent edition of the forecast is lower than the
prior edition by approximately 1% for energy and peak loads. The downward
revision reflects post-embargo conditions which are closely coupled with
energy and the economy.

The forecast continues to show confidence in New Hampshire's future, more
so than the confidence shown in many other forecasts for the nation as a
whole. PSNH believes this confidence is justified because of the economic
and other life style advantages which New Hampshire has offered in the past
and should continue to offer in the future as compared to other areas of
the nation and the region. The forecast is therefore based on the belief
that the long-term economy of New Hampshire will remain sound as a result
of continued prudent and coordinated planning within the state by all levels

1.1-6
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of industry and government.

The Company has also been jointly involved in the development of an
econometric end-use model with other members in NEPOOL, and this has provided
valuable insight into certain areas of the PSNH forecast.

The NEPOOL project was undertaken in response to events since 1973, which
introduced uncertainty into forecasts of electric energy demand and the
need to explicitly examine the determinants of this demand.

Throughout the project, model development was guided by the Load Forecasting
Task Force of the NEPOOL Planning Committee who retained Battelle Columbus
Laboratories as a consultant for the project. The model provides long range
forecasts of total annual electric energy demand and peak loads. The model
develops its forecasts by examining the components of load. It considers
the contribution of every major appliance, all manufacturing industries,
and several commercial categories to peak loads and to annual demand. It
has a high degree of detail.

The large-scale computer simulation model incorporates its own regional
model of the New England economy. Given national employment forecasts,
the model produces forecasts of employment and population for each state.
These forecasts provide the basis for the energy forecasts. It also
forecasts peak loads, load profiles, and load duration curves which are
consistent with annual energy demand. It emphasizes about 50 end-use
categories of electric energy demand.

The simulation model is divided into two major sectors; a_power sector and
an economic/demographic sector. These are further subdivided into numerous
subsectors. The function of the economic/demographic sector is to forecast
the number of users in each category. The power sector forecasts the average
use for a desired period of time.

The simulation model provides estimates of the number of electrical
appliances and hourly demands for each appliance type. Within the power
sector, residential energy and demand forecasts are produced by summing
hourly demands by appliance type.

The model uses employment within commercial establishments as a key factor
in determining commercial electric energy and demand forecasts. Eight
commercial end~use categories (such as retail trade) are considered within
the model.

Industrial electric energy and demand forecasts are calculated for each
of 20 manufacturing industries. Relationships between employment,
productivity, and electric energy use are employed in deriving these
forecasts.

Estimates of hourly, daily, monthly, or annual electric energy demand are
obtained by summing all the individual sectors.

1.1-7
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Tables 1.1-13 and 1.1-14 show previous NEPOOL forecasts and compare them
to actual data that is available.

•
1.1.5 System Capacity

PSNH is a participant in NEPOOL. NEPOOL is an integrated electric system
with central generation dispatch, coordinated maintenance scheduling, and
coordinated planning. Reliability is, therefore, a pool function. The
NEPOOL reliability standards state that firm load will not be interrupted
more than once in ten years due to a generation deficiency.

Table 1.1-15 shows actual and projected loads for New England from 1980
to 1991. Required reserves and capability are also shown. In this
tabulation, Pilgrim 2 (1150 MW nuclear unit) is scheduled to come on-line
in the 1987-88 power year (for planning purposes, NEPOOL uses a power year
starting November 1 and ending October 31). This unit does not yet have
a construction permit. Sears Island (568 MW coal unit) is scheduled for
the 1989-90 power year. This unit was rejected by the Maine PUC and the
case is now being reheard.

Table 1.1-16 contains PSNH loads and projected loads for the period from
1975 to 1990. Required reserves and capability are also shown. PSNH is
short of capacity in the early 1980's. This will be made up by short-term •
purchases of parts of units owned by other NEPOOL participants.

Table 1.1~17 lists PSNH units and contains an estimate of projected capacity
factors for these units.

1.1.6 Reserve Margins

NEPOOL is responsible for calculating required reserves. It is the
responsibility of each NEPOOL participant to supply its share of those
reserves.

1.1.6.1 Maintenance Scheduling

NEPOOL schedules maintenance outages on all generators owned by pool
participants. This is done in a manner so that the risk of loss of load
is levelized throughout the year.

1.1.6.2 Minimum Reserve Requirement

Minimum reserve requirements are also determined by NEPOOL. Probabilistic
methods are used to determine these reserve requirements. The computer
program tries to levelize risk in each of 13 equal periods in a year. The
period risks are then summed to determine the yearly risk. Due consideration
is given to operating procedures and interconnections as well as maintenance
schedules and forced outages.

1.1-8 •
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Effect of Seabrook on Capacity Requirement

As shown in Table 1.1-i6, Seabrook will allow PSNH to meet its capability
responsibility to NEPOOL during the mid and late 1980'~. Without Seabrook,
PSNH would be short of capacity. This shortage is shown in Table 1.1-18.

The addition of the Seabrook units to the NEPOOL system will result in the
reserves shown in Table 1.1-15. If the present pool forecast is met, these
reserves are higher than necessary to meet criteria, but the Seabrook
generation will displace oil as discussed in Section 1.2 of this report.

There are no new transmission ties being built to entities outside of New
England although a tie to Quebec is under study. In planning studies, the
ties to New York represent 800-1000 MW of firm generation and the tie to
New Brunswick represents 450 MW of firm generation. These values are used
when calculating minimum reserve requirements.

1.1.6.4 Reserve Margin Responsibility of· Pool Participants

•
As noted previously, NEPOOL is responsible for calculating required reserve
margins for the pool and the participants are responsible for maintaining
their share of the reserve margins. The participant's share of the reserves
is based on the relationship his load has to the total pool load.
Participants not providing their share of the reserve pay a penalty to the
pool.

1.1.7

1.1.7.1

External Support Studies

Reserve Criteria

•

The Reliability Standards for NEPOOL state:

"Generating capacity should be installed in such a manner that, after due
allowance for the factors enumerated below, the expected frequency of
insufficient generation (including contract purchases) to cover the New
England load, as determined on an annual (power year) basis, should not
exceed one occurrence in ten years:

a) The possibility that load forecasts may be exceeded as a result
of weather variations.

b) Immature and mature equivalent forced outage rates appropriate
for generating units of various sizes and types, recognizing partial
and full outages.

c) Seasonal adjustment of generation capability.

d) Proper maintenance requirements.

e) The reliability benefits of interconnections with systems that

1.1-9
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are not NEPOOL participants.

f) Such other factors as may from time-to-time be appropriate.

The use of the procedures outlined in NEPEX Operating Procedure #4 shall
not be construed as a failure to cover load for the purposes of this
criterion."

For planning purposes, the assumed equivalent forced outage rate of a
generating unit connected to the transmission network by a radial
transmission line will be increased to reflect the estimated transmission
line forced outage rate if significant.

The potential power transfers from outside New England that are considered
in determining the New England capacity requirements must not exceed the
firm emergency interpool transmission transfer capabilities.

•

1.1.7.2 Required Reserves

Preliminary studies indicate the NEPOOL reserve requirements will be between
22 and 27% in the time period from 1985 to 1989. These figures are shown
in Table 1.1-19.

The NEPOOL system will have adequate reserves in 1986/1987, which is •
projected to be the first full year of commercial operation for the entire
Seabrook Station. (See Table 1.1-15.)

•1.1-10
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TABLE 1.1-1

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
PRESENT CAPACITY

Unit Capacity Fuel Function
(MW)

Owned

Merrimack 1 119 Coal Base

Merrimack 2 337 Coal Base

Newington 420 Oil Intermediate

Ownership in 98 Nuclear Base
Four Yankee Plants

Various Intermediate 240 Oil Intermediate
Oil Plants

• Various Peaking 114 Oil Peaking
Plants

Hydro 51 . Peaking and Base

TOTAL 1379 r

Purchases

Various 195 Oil Intermediate-Peaking

TOTAL 195

Sales

Merrimack 2 100 Coal Base
(Life of Unit)

Various

• TOTAL 100

TOTAL CAPACITY 1474
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
PLANNED FUTURE CAPACITY

Date In
Unit Capaci ty Fuel Function Service

Owned

Seabrook 1* 405 Nuclear Base 2/1984
Seabrook 2* 405 Nuclear Base 5/1986
Pilgrim 2* 40 Nuclear Base 11/1987 I
Garvin's Hydro 6 Hydro Peaking 11/1981 1
Eastman Falls Hydro 4 Hydro Peaking 11/1983
Errol Hydro 2 Hydro Peaking 11/1984
Murphy Hydro 2 Hydro Peaking 11/1985

Rerating

Schiller 4.5.6 -12 Coal Base 1983

Retirements

Eastman Falls 1 Hydro Peaking 11/1983 •Manchester Steam 21 Oil Peaking 11/1981
Dania1 Street 19 Oil Peaking 11/1983

Sales

Merrimack 2 100 Coal
(Life of Unit)

Purchases**

Begins Ends

Various 286 Oil Intermediate 11/81 10/82
Various 171 Oil Intermediate 11/82 10/83
Various 285 Oil Intermediate 11/83 2/84
Various 68 Oil Intermediate 3/84 10/84
Various 8 Oil Intermediate 11/84 10/85
Various 96 Oil Intermediate 11/85 5/86
Various 8 Oil Intermediate 6/86 10/86

* Company Ownership

** At Time of System Peak '.
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TABLE 1.1-3

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
ACTUAL AND FORECAST PEA,K DEMANDS.

ACTUAL DEMANDS FORECAST DEMANDS

•

Power Year*

1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81

Load (MW)

679.3
745.2
812.5
930.1
950.1
915.1

1026.2
1112.6
1124.9
1173.0

·1159.0
1203.0

Power Year*

1981-82
1982~83

1983-84
1984-85
1985-86
1986-87
1987-88'
1988-89
1989-90
1990-91

Load(MW)

1214
1274
1335
1381
1450
1491
1562
1633
1709
1787

•

* A power year is defined as. the period beginning November 1 of the first
year through October 31 of the second year •
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TABLE 1.1-4

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
ACTUAL AND FORECAST NET PRIME ENERGY OUTPUT

•
ACTUAL OUTPUT FORECAST OUTPUT

Year Load (MWH) Year Load (MWH)

1970 3,689,544 1981 6,234,675
1971 4,039,970 1982 6,374,859
1972 4,520,790 1983 6,678,208
1973 4,857,130 1984 6,896,627
1974 4,898,064 1985 7,172 ,558
1975 4,918,715 1986 7,452,094
1976 5,315,790 1987 7,747,698
1977 5,448,669 1988 8,099,335
1978 5,821,622 1989 8,470,847
1979 6,018,479 1990 8,875,488
1980 6,127,142 1991 9,278,549

•

•
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TABLE 1.1-5

NEW ENGLAND POWER POOL
ACTTTAL AND FORECAST PEAK DEMANDS

ACTUAL DEMANDS FORECAST DEMANDS

PowerYear* Load (MW) Power Year* Load (MW)

1969-70 10,600 1981-82. 15,924
1970-71 11,643 1982-83 16,354
1971-72 12,135 1983-84 16,809
1972-73 13,548 1984-85 17,262
1973-74 12,852 . 1985-86 17,681
1974-75 12,891 1986-87 18,131
1975-76 13,908 1987-88 18,643.
1976-77 14,739 1988-89 19,199
1977-78 14,846 1989-90 . 19,779·
1978-79 15,111 1990-91 20,356
1979-80 15,311 1991-92 20,978

• 1980-81 15,620

•
* A power year is defined as the period beginning November 1 of the first

year through October 31 of the second year •
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TABLE 1.1-6

NEW ENGLAND POWER POOL
ACTUAL AND FORECAST OF NET PRIME ENERGY OUTPUT

•
ACTUAL OUTPUT FORECAST OUTPUT

Year Load (GWH) Year Load (GWH)

1970 61,278 1981 87,359
1971 65,208 1982 89,836
1972 70,587 1983 92,441
1973 76,202 1984 94,961
1974 73,216 1985 97,307
1975 73,700 1986 99,800
1976 78,310 1987 102,550
1977 79,781 1988 105,506
1978 82,500p 1989 108,654
1979 84,OOOp 1990 111,893
1980 85,050p 1991 115,282

•

p = preliminary

•
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TABLE 1.1-7

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
ACTUAL PRIME ENERGY SALES BY MONTH IN MWH

FOR THE CALENDAR YEARS 1970 THROUGH 1980

Year Jan Feb Mar Apr May Jun Jul Aug ~ Oct Nov Dec·- -
1970 322784 296821 298076 284263 263351 259787 260046 276639 270842 273440 283919 321318

1971 353731 332500 332709 307881 286248 288501 277279 304192 302143 291515 320661 366654

1972 393013 385792 389136 340448 324445 314594 302906 327604 320319 340855 369039 399783
en

t11t:d
1973 450861 419968 386615 376041 347863 346376 347537 380993 354796 364056 383190 387145 ::d

II-'
0
t-l~

1974 439254 421327 390543 390949 353042 339037 343932 358571 350395 368730 374160 421616 en
N

r975 445689 428469 396635 379966 338659 337567 342974 366433 351663 353182 353213 436393

1976 505513 457643 439228 396537 350505 372461 364811 381296 374542 369859 420979 480812

1977 523694 472804 442827 407021 373107 375243 370909 404206 399858 387594 408890 474470

1978 541285 502308 488423 445378 405478 406827 395731 ·429575 415498 420317 441586 491622

1979 563341 550463 500046 471552 422903 418906 422367 464946 421090 440267 451216 475777

1980 544452 546387 514584 452379 413903 417530 425144 454674 440628 444784 456079 530957

J<.,



TABLE 1.1-8

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
FORECAST OF PRIME ENERGY SALES BY MONTH IN MWH

FOR THE CALENDAR YEARS 1981 THROUGH 1991

Year Jan Feb Mar Apr May Jun Jul Aug ~ Oct Nov Dec-
1981 587,548 561,978 525,988 478,404 433,054 432,372 423,540 457,975 442,685 442,914 462,267 521,176

1982 601,274 575,092 537,619 489,039 442,789 441,925 431,883 468,215 452,362 452,693 472,895 533,375

1983 631,859 604,757 564,714 512,783 463,409 462,032 451,393 489,481 472 ,852 473,698 495,497 560,005
tJ)

1984 662,910 634,803 592,282 537,178 484,948 468,907 457,251 497,233 480,176 480,901 504,669 572,428 t<:ltd
~
II-'
0

1985 681,453 653,705 607,020 548,877 492,999 492,357 480,135 522,112 504,066 505,291 530,733 602,682 t""""
tJ)

N

1986 716,919 688,111 638,386 570,598 511,019 509,416 496,324 540,362 521,622 519,741 545,639 617,313

1987 733,421 705,143 651,098 589,907 535,411 532,259 519,710 565,973 546,170 547,948 570,605 645,454

1988 770,679 740,051 684,223 617,845 560,237 558,100 543,558 583,956 566,660 567,528 597,218 678,360

1989 807,502 776,756 717,124 644,821 584,847 581,992 562,832 610,189 592,134 594,502 626,003 711,241

1990 847,444 815,254 752,628 676,500 611,812 610,229 588,958 639,609 619,539 620,789 653,949 746,656

1991 887,984 854,526 788,677 708,265 638,583 634,492 612,945 669,135 645,078 648,083 684,860 782,242

• • •
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TABLE 1.1-10--
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
FORECAST OF PEAK DEMAND BY MONTH IN MW
FOR THE CALENDAR YEARS 1981 THROUGH 1991

Year Jan Feb Mar Apr May Jun Jul Aug ~ Oct Nov Dec-
1981 1185. 1181. 1058. 965. 877. 926. 951. 988. 885. 947. 1063. 1214.

1982 1212. 1208. 1081. 986. 897. 946. 970. 1010. 904. 968. 1087. 1242.

1983 1274. 1270. 1136. 1034. 939. 988. 1012. 1055. 944. 1011. 1137. 1302.
00

1984 1335. 1082. 1084. 967. 1038. 1170. 1344.
t':lt:l:l1332. 1190. 981. 1013. 1039. ~ ....
0
t-<""1985 1381. 1378. 1228. 1114. 1007. 1061. 1088. 1135. 1012. 1087. 1226. 1409. 00

N

1986 1450. 1449. 1290. 1160. 1046. 1101. 1129. 1179. 1051. 1126. 1269. 1454.

1987 1491. 1490. 1323. 1201. 1092. 1149. 1179. 1232. 1098. 1182. 1325. 1521.

1988 1562. 1562. 1386. 1257. 1143. 1202. 1232. 1277 • 1141. 1227. 1384. 1593.

1989 1633. 1633. 1449. 1311. 1193. 1254. 1279. 1333. 1190. 1282. 1446. 1665.

1990 1709. 1709. 1517. 1372 • 1246. 1312. 1337. 1394. 1243. 1338. 1510. 1743.

1991 1786. 1787. 1586. 1434. 1298. 1364. 1391. 1456. 1294. 1396. 1577 • 1820 •

• • •
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TABLE 1.1-11

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SUMMARY OF ACTUAL AND FORECAST PEAK DEMAND

(MW)

ACTUAL
YEAR PREPARED 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 PEAK
YEAR SUBMITTED 1971 1972 1973 1974 1975 1976· 1977 1978 1979 1980 DEMAND

POWER YEAR

1971-72 805 812.5
1972-73 887 887 930.1 en
1973-74 977 977 977 950.1 ~t:l:l

1974-75 1075 1075 1075 987 915.1 ~..,..
1975-76 1184· 1184 1184 1117 1098 1026.2 0

t""Q'>
1976-77 1304 1304 1304 1224 1186 1109 1112.6 en

N
1977-78 1436 1436 1436 1347 1285 . 1195 1195 1124.9
1978-79 1582 1582 1582 1492 1389 1287 1287 1225 1173.0·
1979-80 1742· 1742 1742 1674 1491 1386 1386 1300 1248 1159.0
1980-81 1918 1918 1918 1895 1599 1493 1493 1394 1329 1296 1203.0
1981-.82 2112 2112 2163 1711 1598 1598 1498 1416 1363
1982-83 2325 2462 1829 1709 1709 1611 1510 1432
1983-84 2794 1955 1829 1829 1733 1611 1507
1984-85 2090 1957 1957 1865 1720 1589
1985-86 2094 2094 2011 1838 1667
1986-87 2241 2175 1965 1750
1987-88 2341 2101 1838
1988-89 2246 1930
1989-90 { 2025



TABLE 1.1-12

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
COMPARISON OF PEAK DEMAND FORECASTS AND ACTUAL

(FORECAST LOAD EXPRESSED AS PERCENT OF ACTUAL LOAD)

YEAR PREPARED 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
YEAR SUBMITTED 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

1971-72 99.1
1972-73 95.4 95.4
1973-74 102.8 102.8 102.8
1974-75 117.5 117.5 117.5 107.8 C/.l
1975-76 115.4 115.4 115.4 108.8 107.0 t':ltxl

1976-77 117.2 117.2 117.2 110.0 106.6 99.7 ~~
01977-78 127.6 127.6 127.6 119.7 114.2 106.2 106.2 t""~

1978-79 134.9 134.9 134.9 127.2 118.4 109.7 104.4
en

109.7 N
1979-80 150.3 150.3 150.3 144.4 128.6 119.6 119.6 112.2 107. 7
1980-81 158.6 158.6 158.6 156.7 132.3 123.5 123.5 115.3 109.9 107.3

Table 1.1-11 contains the loads from which these percentages are calculated •

• • •
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TABLE 1.1-13

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SUMMARY OF NEPOOL ACTUAL AND FORECAST PEAK DEMAND

ACTUAL
YEAR PREPARED 1970 ·1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 PEAK
YEAR SUBMITTED 1971 1972 1973 1974 1975 1976 1977 .1978 1978* 1980* 1981* DEMAND

POWER YEAR

i971-72 12,820 12,135
1972-73 13,846 13,562 13,548
1973-74 14,941 14,630 14,406 12,582
1974-75 16,129 15,824 15,554 14,108 12,891
1975-76 17,488 17,074- 16,731 15,450 14,146

, 13,908 en
t%jt:l:l

1976-77 18,897 18,424 17,965 16,975 15~027 14,518 14,739 ~ ....
1977-78 20,433 19,864 19,312 18,605 16,066 15,317 15,217 14,846 0

t""'Q'>
1978-79 22,092 21,435 20,732 19,936 17,146 16,159 16,051 15,780 15,111 en
1~79-80 23,880 23,147- 22,286 21,398 18,212 . 17,107 16,918 16,520 16,595 15,311 N

1980-81 25,821 24,950 23,937 22,953 19,386 18,129 17,846 17,280 17,266 16,111 15,620
1981-82 27,879 26,896 _25,718 24,68.4 20,639 19,191 18,820 18,050 18,036 16,250 15,920
1982-83 29,092 27,596 26,577 21,956 20,249 19,814 18,850 18,822 16,590 16,350
1983-84 29,728 28,571 23,353 21,369 20,851 19,670 19,755 16,960 16,810
1984-85 30,696 24,782 22,578 21,964 20,560 20,668 17,390 17,260
1985-86 26,298 23,831 23,134 21,480 21,502 17,870 17,6fW
1986-87 25,105 24,379 22,440 22,267 18,420 18,130
1987-88 25,694 23,440 22,989 18,960 18,640
1988-89 24,470 23,595 19,500 19,200
1989-90 24,120 20,040 19,780
1990-91 20,650 20,360 .
1991-92 20,980

* NOTE: NEPOOL Model Forecasts, all other sum of NEPOOL Company statistics.



TABLE 1.1-14

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
COMPARISON OF NEPOOL PEAK DEMAND FORECASTS AND ACTUAL

(FORECAST LOAD EXPRESSED AS PERCENT OF ACTUAL LOAD)

YEAR PREPARED 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
YEAR SUBMITTED 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

1971-72 105.6
1972-73 102.2 100.1

Cfl1973-74 116.3 113.8 112.1 t'%1txl
1974-75 125.1 122.8 120.7 109.4 ~ ......
1975-76 125.7 122.8 120.3 111.1 101. 7 0

t""'Q'>
1976-77 128.2 125.0 121.9 115.2 102.0 98.5 Cfl

N1977-78 137.6 133.8 130.1 125.3 108.2 103.2 102.5
1978-79 146.2 141.9 137.2 131.9 113.5 106.9 106.2 104.4
1979-80 156.0 151.2 145.6 139.8 118.9 111.7 110.5 • 107.9 108.4
1980-81 165.3 159.7 153.2 146.9 129.1 116.1 114.3 110.6 110.5 103.1

Table 1.1-13 contains the loads from which these percentages are calculated •

• • •
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Year*

1981-1982

1982-1983

1983-1984

1984-1985

1985-1986

1986-1987

• 1987-1988

1988-1989

1989-1990

SB 1 & 2
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TABLE 1. 1-15

NEPOOL LOAD, CAPABILITY-& REQUIRED RESERVES

Percent Percent
Load Capability Reserve Required Reserve

HW MW MW MW

15,920 21 t 910 37.6 18-22

16 t 350 22,192 35.7 18-22

16 t 810 22,209** 32.1** 18-22

17 t 260 23,340 35.2 18-22

17,680 23,216** 31.3** 22-27

18,130 25,518 40.8 22-27

18 t 640 26,537 42.4 22-27

19,200 26 t 537 38.2 22-27

19,780 27,104 37.0 22-27

* NOTE: NEPOOL is winter peaking and to facilitate calculations, the Pool
uses a "Power Year" which starts November 1 and ends October 31.
The "Power Year" 1979-1980 starts November It 1979 and ends
October 31, 1980.

•

** These numbers do not match those of the New England Load and
Capacity Report because the on-line date for Seabrook was supplied
after the report was issued.
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TABLE 1.1-16

PSNH LOAD, CAPABILITY,*** & RESERVES

Actual
Year* Load Capability Reserve{J

1975-1976 1026.2 1304 27.1

1976-1977 1112.6 1544 38.8

1977-1978 1124.9 1443 28.3

1978-1979 1173.0 1448 23.4

1979-1980 1159 1507 30.0

1980-1981 1208 1474 22.5

1981-1982 1214 1550 27.7

1982-1983 1274 1435 12.6 •1983-1984 1335 1520 13.9

1984-1985 1381 1650 19.5

1985-1986 1450 1740 20.0

1986-1987 1491 2045** 37.1

1987-1988 1562 2085** 33.5

1988-1989 1633 2085** 27.7

K.\
1989-1990 1709 2085** 22.0

1990-1991 1787 2085** 16.7

NOTE: * Power Year - Start November 1 and ends October 31.

** Possible buyback up to 96 MW not included.

*** Includes purchases at time of system peak.

•
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TABLE 1.1-17

PSNH OWNED GENERATION
YEARLY PROJECTED CAPACITY FACTOR FOR NEW ENGLAND ECONOMIC DISPATCH

Year

80 81 82 83 84 85 86 87 88 89

Unit

Merrimack 1 80 80 80 80 80 80 80 80 80 80

Merrimack 2 70 70 70 70 70 70 70 70 70 70

Newington 50 55 55 50 50 45 45 40 35 40

4 Yankee 75 75 75 75 75 75 75 75 75 75
Plants

• Various 10-40 10-40 10-40 10-40 10-40 10-40 10-40 10-40 10-40 10-40
Interme-
diate
Oil Plants

Various 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10
Peaking
Plants

Hydro 70 70 70 70 70 70 70 70 70 70

Seabrook 1 49 60 65 67 69 72
(2/84)

Seabrook 2 34 60 65 67
(5/86)

Pilgrim 2 10 60 60
(11/87)

Garvins 10 75 75 75 75 75 75 75 75
Hydro
(11/81)

Eastman Falls 10 70 70 70 70 70 70
Hydro
(11/83)'.'.
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TABLE 1.1-18

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
CAPABILITY VERSUS REQUIREMENTS WITHOUT SEABROOK

•
Requirements Capability Without

Year (Load Plus Reserve) Seabrook

1984-1985 1579 1245

1985-1986 1740 - 1812* 1247

1986-1987 1789 - 1863* 1235

1987-1988 1874 - 1925* 1275

1988-1989 1960 - 2041* 1275

1989-1990 2050 - 2136* 1275

1990-1991 2144 - 2233* 1275 •

* Assumed 20-25% reserve requirement. Until Capability Responsibility is
set by NEPOOL exact requirements cannot be calculated.

•
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Year

1985-1986

1986-1987

1987-1988

1988-1989
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TABLE 1.1-19

NEPOOL REQUIRED RESERVES (PERCENT)

Required Reserves
(Percent)

22-27

22-27

22-27

22-27
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1.2 OTHER OBJECTIVES
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•

•

There is no intent to use the Seabrook Station to produce process steam
or for desalination of water or for any other commercial venture except
the production of electric power.

The production of electricity from this plant will displace approximately
23,000,000 BBLS of oil per year presently used for this purpose and this
is a very real objective. Without Seabrook and the other nuclear plants
proposed for New England, it will be impossible to meet the presidential
guideline of a 50% reduction in the use of oil by 1990.

Another objective is to bring stability to the cost of electric energy in
New Hampshire and New England. No price stability can be obtained when
imported oil must be relied on for the production of electricity •

1.2-1
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CONSEQUENCES OF DELAY

One Year Delay

If the Seabrook units are delayed one 'year, an additional 23,000,000 BBLS
of oil will be burned by New England utilities at an additional cost of
$1225 million. PSNH costs to provide power to its customers for the year
will increase by $300 million. The cost of Seabrook Station will be
increased by $400-450 million which will cost New England electric power
users about $80-90 million annually.

1.3.2 Two Year Delay

If the Seabrook units are delayed two years, the additional oil burned by
New England utilities will be 46,000,000 BBLS at an additional cost of.$2560
million. PSNH costs to provide electricity to its customers will increase
by $600 million. The cost of Seabrook Station will increase by 900-1000
million dollars;

If the Seabrook units are delayed three years, the additional oil burned
in New England will be 69,000,000 BBLS at an additional cost of $4010
million. PSNH costs to provide electricity to its customers will increase
by $950 million and the cost of Seabrook Station will increase by $1400
1500 million.

•
1.3.3 Three Year Delay

•

•

1.3-1
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CHAPTER 2

THE SITE AND ENVIRONMENTAL INTERFACE

This chapter presents basic background material on the physical, biological
and human characteristics of the site and its environment. It is based
on work done by or for Applicant, as well as the work of others available
through technical literature and other reference materials.

2.1

2.1.1

2.1.1.1

GEOGRAPHY AND DEMOGRAPHY

Site Location and Description

Specification of Location

The information presented in the corresponding Section 2.1 of the Seaprook
Station ER-CPS remains basically unchanged. The geographical coordinates
of each reactor unit are now included as follows:

Universal Transverse
Latitude and Longitude Mercator Coordinatesr. Unit No. 1 N 420 53' 55" 4751005 mN (Zone 19)

W 700 50' 59" 348994 mE

Unit No.2 N 420 53' 53" 4750928 mN (Zone 19)
W 700 51' 04" 348862 mE

Figures 2.1-1 and 2.1-2 show the location of the site with respect to the
surrounding 50-mile and 10-mile areas, respectively•.

2.1.1.2 Site Area

The information for this subsection was pre&ented in the Seabrook Station
ER-CPS Subsection 2.1. Updated maps showing additional information
concerning site boundaries, location of principal station structures
including the visitors education center, and surrounding topographical
features are included on Figures 2.1-3 and 2.1-4.

The total land area owned by the utility in connection with the Seabrook
Station site is approximately 896 acres. The land area within the site
boundary, or exclusion area boundary, is approximately 719 acres.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

The boundary for establishing gaseous effluent release limits is the site
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boundary. The area within the boundary consists of:

Revision 2
June 1982

•
a. Land and marsh surface area above the mean high water line, and,

b. Two tidal streams, Brown's River and Hunt's Island Creek, which are
public waterways of the State of New Hampshire.

The area referred to above consists of real property which is owned in fee
including mineral rights, by Public Service Company of New Hamsphire. There- ~

fore, Public Service Company of New Hampshire has full legal right to control
access to that area for all purposes. The area refered to above consists of I
two tidal streams, both of which are virtually dry at low tide. Although ~

the public has the right to use these waters for boating and fishing, the
actual occupancy rate is low and of short duration because of the small size
and tidal nature of these streams which make them impassable at low tide.
Numerous observations made of boating activity on these streams during the
summer boating season has shown no significant use with only an occasional
boat passing through the 3,000 foot exclusion area.

Access to the area within the site boundary will be controlled by signs at
normal access points, e.g., Rocks Road, the main access road, and Brown's
River and Hunt's Island Creek, and by visual observation where practical.
The presence of individuals within the site boundary who are using the public
waterways would be of short duration because of the tidal nature of these
waterways.

The location of the site with respect to adjacent bodies of water and the
distance from the plant's gaseous effleunt vents located on top of each of
the reactor containment buildings to the nearest point on the boundary is
also shown on Figure 2.1-4.

All liquid radwaste effluents are discharged from the station via a submerged
multiport diffuser beginning approximately 1.1 miles off Hampton Harbor inlet.
The concentration of all radioactive liquid effluents at the point of dis
charge from the diffuser will be below the limits specified in 10CFR Part 20,
Appendix B, Table II. The dose objectives of Appendix I to lOCFR Part 50
will be met at the edge of the initial mixing area where the effluents have
undergone immediate mixing (prompt dilution) only.

I
~

I
~

•

2.1.2 Population Distribution

Information for this subsection is presented in Subsection 2.2 of the Seabrook
Station ER-CPS. This information has been updated and revised with the most
current population estimates and projections available from both state and
local sources in the following subsections.

2.1-2
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Population Within 10 Miles

Table 2.1-1 lists municipalities in each state which are located wholly
or partly within 10 miles of the site. Table 2.1-1 shows the 1970 resident
population, the 1980 estimated resident population, and the projected
population for the first year (1983) of reactor operation. Figures 2.1-
5 and 2.1-6 show the projected resident population distribution within 10
miles of the site for the years 1983 and 2025, respectively. These times
are the estimated year of Unit 1 startup and the approximate end of the
life of the facility. Table 2.1-2 breaks down the resident population by
segment for the two dates stated above and for the census decades between
1980 and 2020.

The future population estimates for the area are based on the current state
and federal projections (References 1, 2, 3, and· 4) •

The distribution of the permanent resident population for 1983 within five
miles of the site was determined using a combination of residential electric
meter location information for 1978 and 1979, a mosaic of aerial photographs
taken in July 1978,'and the results of a field survey performed in December
1978. The distribution of population in the area between five and ten miles
from the site was made by area allocation in conjunction with review of
local USGS maps. The fraction of a town's populated areas within each sector
defined by the grid of concentric circles and radial lines was determined.
The. same fraction of each town's population was assigned to that segment.

• 2.1.2.2 Population Between 10 and 50 Miles

•

The 50-mile radius around the site includes portions of New Hampshire,
Massachusetts, and Maine.

Figures 2.1-7 and 2.1-8 show the projected resident population distribution
within 50 miles of the site for the years 1983 and 2025, respectively.
Table 2.1-3 breaks down the resident population by segment for the two dates
stated above and for the census decades between 1980 and 2020. This table
also presents cumulative populations for annular rings and for radial
distances. The distribution of population in the area between 10 and 50
miles was made by area allocation.

The references for projecting populations in cities and towns in
Massachusetts and New Hampshire have been indicated in the previous section.
For cities and towns in Maine, 1980 population estimates were obtained from
Reference 5. The projections are based on population trends between 1970
and 1975 observed in the municipality itself, the surrounding cluster of
municipalities and the county in which the municipality is located. The
1990 and 2000 projections in Maine are based on the Bureau of Economic
Analysis for the state of Maine (Reference 4) and applied to the cities
and towns in the study area. The rate of change between 1990 and 2000 was
used to project for later times •

2.1-3



2.1.2.3

SB 1 & 2
ER-OLS

Transient Population •a. Seasonal Resident Population

b.

Figure 2.1-9 provides a current estimate and distribution of seasonal
dwelling units based on annual electric use and 1970 u.s. Census of
housing data on vacant-seasonal and migratory units within 10 miles
of the site. Table 2.1-4 breaks down the seasonal and year-round
dwelling units based on residential electric meter use patterns by
town for those towns which are totally or partially within 5 miles
of the site. The total seasonal residential units within 5 miles of
Seabrook Station are estimated at 4,013. Approximately 71% (2,843)
of these units are located in the Seabrook-Hampton Beach area, 19%
(755) are located in the Salisbury Beach area, and 10% in non-beach
areas. Between 5 and 10 miles of the site, the estimated seasonal
housing count is 1,646 units. A 1978 survey of beach area housing
indicated weighted average weekday and weekend occupancies per seasonal
residents of 5.4 and 7.6 persons, respectively. Figures 2.1-10 and
2.1-11 provide estimates of the current seasonal resident populations
for typical summer weekday and weekend conditions within a la-mile
radius. It is estimated that approximately 30,555 persons are
associated with the seasonal homes on a weekday and about 43,012 on
a weekend day.

Overnight Accommodations

Survey work was undertaken to determine the location and estimated
capacity of major overnight accommodations within 10 miles of Seabrook
Station. Accommodations included hotels, motels, and a number of guest
houses. Several hundred facilities were identified with an estimated
capacity of 11,024 within the 10-mile radius.

The majority of facilities surveyed were concentrated in the "beach
area" and within the 5-mile radius. A total of 210 facilities were
identified in the ° to 5-mile study area with an estimated capacity
of 10,019 people as compared to only 20 such facilities igentified
in the larger 5 to 10-mile study area with an estimated capacity of
1,005. Thus, 91% of the total overnight accommocation capacity is
within the 5-mile radius of the site with the remaining 9% being located
within the 5 to la-mile study area. Approximately 82% of the total
capacity within the 5-mile radius is found in the beach area, primarily
in Hampton Beach. Table 2.1-5 of the Seabrook Station FSAR contains
a summary listing of accommodations identified in the site area.
Estimated peak overnight populations have been summarized on Figure
2.1-12 by distance and direction from Seabrook Station.

2.1-4
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Campgrounds

An inventory of both public and private campgrounds was made for the
area within 10 miles of Seabrook Station (Table 2.1-5). Figure 2.1-
13 summarizes the distribution of the estimated capacity of the camping
population for the 10-mile study area. A total of 17 facilities with
an estimated capacity of about 7,648 were identified as part of this
inventory. Six of these facilities, with a total estimated capacity
of approximately 3,160 campers, are located within a 5-mile radius.

d. Beach Area Daily Transient Population

•

1. Parking Lot Capacity Estimates

A substantial daily transient population during the summer period
is associated with the beaches and other recreational facilities
in the vicinity of Seabrook Station. The coastal beaches within
10 miles of Seabrook Station extended to Plum Island Beach in
Newbury, Massachusetts to the south, to Wallis Sands Beach in
Rye, New Hampshire to the northeast. The beaches are generally
readily accessible to the public in this area. Estimates from
aerial surveys of available parking spaces in the beach area
provided the basis for estimating this daily transient population
category since as the majority of daily transients arrive by
automobile. During the summers of 1978 and 1979, beach area
parking lots were identified by field inspection. Capacity
estimates were developed from interviews with parking lot operators

'-and by review of aerial photography of the beach area parking
lots.

An average automobile occupancy factor was estimated at 3.2 persons
per vehicle. This figure is based on a survey conducted in July
1978 at Hampton and Salisbury Beaches. Table 2.1-6 provides a
summary of beach area parking facilities, capacity estimates,
and the maximum number of vehicles observed as part of a 1979
summer survey program. Within the 10-mile radius, it is estimated
that 13,336 parking lot spaces (including metered street parking
spaces but excluding leased spaces) exist in the beach area.
The maximum number of vehicles in the parking lots commonly used
by daily transients during the summer of 1979 was observed to
be 9,962. Figure 2.1-14 shows the distribution of vehicles for
this peak use period.

Figure 2.1-15 is a capacity type estimate of the peak population
associated with surveyed beach parking lot spaces.

Some parking spaces in the beach area are leased during the summer
months by seasonal residents and by motels for their lodgers,
and therefore, have not been included in the above capacity
estimate. Leased spaces identified were located in five municipal
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parking lots, one in Salisbury and four in Hampton. A total of
559 leased parking spaces were identified in the beach area within
10 miles of the site.

2. On-Street Parking

Survey work was undertaken to estimate the daily transient
population utilizing on-street parking in the beach area during
the summer. An estimate of the total capacity of on-street parking
spaces available to daily transients was made by comparing aerial
photography taken of the beach area at 8:00 a.m. ~nd 1:00 p.m.
on a fair weather weekend beach day.

On-street parking was defined as the number of available parking
spaces which are in the right-of-way of a road, or within
approximately 10 feet of the edge of the traffic lane. It was
also assumed that vehicles observed parked on-street in the 1:00
p.m. aerial photographs and not found in the same location or
in nearby driveways in the 8:00 a.m. aerial photographs belonged
to daily transients (e.g., persons making day trips to the
beaches). Conversely, it was assumed that vehicles observed in
both the 8:00 a.m. and 1:00 p.m. photos belonged to the "seasonal
or permanent residents" or were associated with the "overnight"
beach area populations and thus, were not part of the daily
transient population.

The extent of illegal parking in the beach area was also
considered. Parking ordinances were obtained from town police
departments and reviewed. "No Parking" zones were outlined on
local street maps from field observations of existing signs.
By comparing on-street parking in the 1:00 p.m. aerial photographs
against the parking maps, a tabulation of illegally parked vehicles
in the beach areas was made for a high-use weekend beach day.
The amount of illegal parking was determined to be approximately
10% of the total number of vehicles observed parked on-street
in the 1:00 p.m. aerial photography.

Estimating the total capacity of on-street parking involved an
examination of the aerial photography. Spaces occupied by vehicles
as well as empty spaces observed on the streets were recorded.
The estimate of "on-street parking" required judgment regarding
the distance daily transients would park from the beach. Thus,
in all areas except Hampton Beach, a maximum distance of
approximately 600 feet from the beach was assumed as the boundary
of "on-street parking" used by daily transients. All streets
in Hampton Beach were assessed for their on-street parking;
capacity, since it was observed that more parking at greater
distances was common in this area.

From a detailed study of orthogonal aerial photographs for the
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beach area, a total of 4,574 vehicles were observed parked on
street at 1:00 p.m., July 8, 1979, within the beach area and within
the 5-mile radius. This is 87% of the total on-street parking
capacity (5,262). Of this total, 2,514 or 48% were defined as
daily transients since these vehicles were not observed in the
8 a.m. photo series. Approximately 10% of the total number of
vehicles parked on-street were parked illegally. Most areas where
on-street parking occurred were at or near capacity for the
observed date. Half of the empty on-street parking spaces were
located (in sectors NE 3-4 and NE 4-5) north of the more popular
Hampton Beach. The total on-street parking capacity for daily
transients was estimated to be about 3,202 vehicles. The daily
transient population associated with this parking is estimated
at about 10,246 persons (assuming 3.2 persons per vehicle).

Figure 2.1-16 shows the distribution of on-street parking estimated
to be available to daily transients within the 10-mile radius.
A beach area on-street parking capacity population estimate is
included in Figure 2.1-17 for this same area.

Origin/Destination Survey

An analysis was performed to determine if significant "double
counting" of the "permanent population" within capacity estimates
for "daily transients" in the beach area was occurring by the
counting methods employed. Survey work was directed at estimating
the percentage of permanent residents residing within the 0 to
5-mile and 5 to 10-mile radii of the site and typically traveling
to the Hampton/Seabrook/Salisbury Beaches during the summer season
for the day. Individuals arriving by car at major parking lots
in the beach area were questioned on origins of their trips for
both weekdays and weekends. A summary of the survey results is
included on Table 2.1-7.

The results of the survey show that for all locations, averaged
over all days of the week, about 5% of the people surveyed came
from within 5 miles of the Seabrook Station to the beach area,
and 10% came from within 10 miles of the station. On weekends,
this figure is somewhat lower, 3% of all beach area users came
from within the 5-mile radius and 7% from within the 10-mile
radius. On weekdays, the results are 6% from within 5 m~les and
14% from within 10 miles of the site.

e. Other Activities

•
1. Seabrook Greyhound Park

A major commercial dog race track, Seabrook Greyhound Park, is
located 2-1/4 miles west of the site. The facility operates year
round according to the following schedule (as of October 1979).
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from 7:45 to 11:00 p.m.

Daytime Activity - Races are scheduled on Tuesdays and Thursdays
between 1:15 and 4:00 p.m. and on Saturday
between 12:00 noon and 4:00 p.m.

Track attendance data from January 1977 to September 1979 was
reviewed. Highest recorded attendance during this 33-month period
was on September 1, 1979, with an evening attendance of 7,027
persons. Observation of the facility on this day indicated that
the track's parking lot with approximately 3,100 spaces was nearly
full. The peak capacity of the track is estimated at 7,500
persons.

2. Route 1

Route 1 is a major north-south artery located in the 0 to 10-mile
area and running by the site. A variety of commercial uses exist
a~ong Route 1 and include, for example, shopping centers, gas
stations, restaurants and fast food chains, motels, automobile
dealers and repair shops, taverns, gift shops, and building supply
stores. Shopping centers found along this route have the greatest
concentrations of vehicles. Six shopping centers were identified •
along Route 1 within the 10-mile radius. These major shopping
facilities include:

Lot
Vehicle

Distance/ Capacity Max.
Shopping Center Direction Estimate Observed

Seabrook Plaza W/O-l mi 710 265
Seabrook Southgate SW/1-2 mi 730 460
Convenience Shopping Center s/3-4 mi 50 22
Hampton Court (lacks major N/4-5 mi 750 67

tenant)
North Hampton Village N/5-6 mi 140 66

Shopping Center
Southgate Plaza NNE/9-10 mi 550 286

Vehicles parked at these facilities were recorded for 10 days
during the summer of 1979. Observations were made between 1:00
and 5:00 p.m. on both weekday and weekend periods. Maximum number
of vehicles observed, as noted above, were less than the lot
capacity estimates.
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Recreational Boating

Recreational boating is prevalent in the summer months in the
Hampton Harbor vicinity. Boating activity on the Hampton and
Blackwater Rivers within a 2-mile radius of Seabrook Station is
concentrated within their lower stretches, in the Hampton Harbor
area. Many of the moving boats observed during the 1979 summer
season in Hampton Harbor were either departing for or returning
from the Atlantic Ocean.

Boating activity in the Atlantic Ocean was largely concentrated
within two or three miles of Hampton Harbor inlet. It is highly
probable that many of the sailboats, which accounted for roughly
half of all boats observed in the Atlantic, originated at points
either north (Portsmouth) or south (Ipswich, Gloucester) of Hampton
Harbor. No sailboats were observed in Hampton Harbor.

The largest number of boats observed during 1979 within the S
mile radius in the Atlantic Ocean was estimated to be 300. The
average weekend observation during the summer in the Atlantic
Ocean, within 5 miles of Seabrook Station, was 95 boats. Weekday
boating activity was substantially less than weekend activity.

Boating activity in the 5 to lO-mile area is concentrated on the
Merrimack River, approximately 6 to 7 miles south from Seabrook
Station and in Rye Harbor about 9 miles northeast of Seabrook
Station.

Major Manufacturing

An inventory of major employers associated with major manufacturing
facilities was taken for the 10-mile study area. Figure 2.1-18
shows the distribution of the major employer population within
a 10-mile radius. Employment related to small manufacturing (less
than 10 persons), commercial retail and service type business
is not included.

Within the 0 to 5-mile radius, there are an estimated 3,343
employees associated with firms of 10 persons or more. The number
of employees in the 5 to 10-mile radius is estimated to be 4,534.
In the 0 to 10-mile radius, therefore, there are an estimated
7,877 employees. Over 50% of these employees are located in a
3-mile ring (between the 4 and 7-mile radii) in the following
sectors: WSW, SW, SSW, and S. This area includes the towns of
Newburyport, Amesbury, and Salisbury, Massachusetts. A total
of 20% of the estimated number of employees work in Seabrook,
New Hampshire, in a 2-mile ring (between the 1 and 3-mile radii)
in the W, WSW, and SW sectors.
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Educational Facilities

Table 2.1-8 indicates the location and estimated population of
school facilities located within 10 miles of the site. A total
school population of 6,020 at 18 facilities have been identified
within 0 to 5 miles of the site, and an additional population
of 15,469 at 53 facilities within the 5 to la-mile radius.

•
6. Medical Related Facilities

Information on the location and capacities of major medical related
facilities within 10 miles is provided in Table 2.1-9. The
majority of the medical related population within the 10-mile
radius is found within the 5 and la-mile radii. Approximately
10% (or 329 persons) of the total estimated medical related
population is located within the 5-mile study area and 90% (or
3,146 persons) within 5 to 10 miles. Hospital staff were included
in the estimates of this medical related population estimate.

7. Population Summary

Table 2.1-10 presents a summary of the total peak summer transient
population within 10 miles of the site. As indicated, the peak
summer weekend day transient population, including seasonal
residents, overnight visitors and daily transients, is esti~ated

at about 84,366 for the 5-mile radius and approximately 32,622
for the 5 to 10-mile radius. Figure 2.1-19 shows the distribution
of this estimated summer peak weekend transient population. Figure
2.1-20 is a similar figure showing an estimate and distribution
of the summer weekday transient population. This estimate assumes
that both lot and street type beach area parking would be at
43%* capacity as estimated for the weekend condition and that
the estimate of the manufacturing workforce is included. The
summer weekday transient population is estimated at 55,687 for
the a to 5-mile area, and 80,684 within 10 miles.

There is no significant difference between the 1970 u.s. age
distribution for the region bordering the site within 50 miles.
Table 2.1-11 compares the u.S. and state estimates of age
distribution.

*Based on the maximum number of vehicles observed in lots within the 5-mile
radius on a weekday during the summer of 1979 (7/20/79). The estimate
reflects highest weekday count of 46 weekdays between June and September
for which data was included.
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Uses of Adjacent Lands and Waters

Land Use and Resources
•

The information presented on use of lands adjacent to Seabrook Station is
consistent with that presented in Sections 2.1 and 2.2 of the ER-CPS.
Additional data is presented below.

The Seabrook Station is bordered on the north, east and south by marshland
extending to estuarine streams and Hampton Harbor. The land to the west
is characterized as second growth and scrubland. A report entitled Existing
Land Use Report prepared as part of a 1977 planning study for the town of
Seabrook summarized the total acreage in Seabrook associated with general
land use categories. Estimates for acreage devoted to these catagories
is for September 1977. This information is summarized below with estimates
of land uses in 1967 for comparative purposes to show recent growth.

Land Use

Residential

Business

Industry

Utilities, Street

Public, Semi-Private

Vacant

Total

Acreage Acreage Acreage
1967 1977* Change

501 786 285 (57%)

34 148 114 (335%)

94 III 17 (18%) •178 770 592 (333%)

35 168 133 (380%)

4918 3777 -1141 (-23%)

5760 5760 0

* Percentages are figured solely on land area, with all water bodies
eliminated. Public Service Company of New Hampshire acreage has
been included under the Utilities, Streets heading. All marsh acreage
has been included under the Vacant heading.

A review of this table indicates the acreage totals in all categories
increased over the ten-year period with a corresponding decrease in vacant,
undeveloped land. If the marsh were excluded, approximately 30% of the
total undeveloped land would have been developed over the 1967-1977 period.
Vacant land remains the largest single land use category, presently
comprising 66% of Seabrook's total land area. Approximately 14% of the
town's total land area is characterized as residential and about 18%
associated with the categories of business, industry, utilities and streets.
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Table 2.1-12 describes the land use for a 5-mile area around the Station
with the relative percentages of each being indicated. This information
was derived through the interpretation of 1978 aerial photos of the Station
and the sea coast region. Figure 2.1-2 describes the proximity of the site
to topographical features in the area. Figure 2.1-3 indicates the location
of the site perimeter, exclusion area boundary, utility property, as well
as abutting and adjacent properties. Figure 2.1-21 entitled "Low Population
Zone" indicates the locations of local water bodies, wooded areas,
commercial, industrial and residential areas with respect to the station.
Major transportation routes in the immediate area are indicated in Figure
2.1-21 as well. Information on site acreage and station layout is shown
on Figure 2.1-3.

Agricultural data, which is an addition to that presented in the Seabrook
ER-CPS, is presented in Tables 2.1-14 through 2.1-16 for a 50-mile radius
area around the Station. Data obtained from the U.S. Department of
Commerce's Bureau of Census for 1974 has been presented on a county basis
for all counties which fa+l within this 50-mile area. Table 2.1-13 describes
the percent of each county that falls within this area, but data presented
in Tables 2.1-15 and 2.1-16 covers the entire county.

Table 2.1-14 presents data on the nearest agricultural activities to the
Station for each of the sixteen compass points. It should be noted that
the nearest residents in all directions are coniidered to have a vegetable
garden. Agricultural land use characteristics on a county basis are
described in Table 2.1-15. The data is presented such that the number of
acres in farms is divided between those farms that are in a productive state
and those that are not. Table 2.1-16 presents the major crops grown during
1974, the acreage devoted to each, the yield per acre, and total harvest
on a county basis •..

Livestock and livestock products are summarizea in Table 2.1-17. The data
also obtained from the Bureau of the Census for 1974, describes the number
of head raised and the average market value received per head. Table 2.1
18 summarizes the milk production within the region on a county basis.
Data here were obtained from the Commonwealth of Massachusetts, Department
of Agriculture's Dairy Division and was tabulated for the towns within fifty
miles of the Seabrook Station. Feeding regimes of livestock within the
region is comprised of both hay and commerical feeds. Hay production in
the region as well as corn are presented in Table 2.1-16. Commerical feeds
such as mixed dairy feeds of yaring nutritional content are purchased as
either supplemental or primary feed. The grazing season for livestock varies
depending on the weather conditions,but usually runs from May through
October.

Recreational hunting is a popular activity throughout the 50-mile region
surrounding the Station. Although a number of species are taken, bag limits
and hunting seasons are regulated by federal and state fish and wildlife
departments on all huntable species. The major species taken in this region
are the upland game birds (woodcock, pheasant, ruffed grouse), waterfowl
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(black duck, mallard, teal, Canada goose), small mammals (cottontail rabbit,
snowshoe hare) and the larger game species (black bear, white-tailed deer).

a. Zoning a to 5 miles

All of the towns within the five-mile radius of the Seabrook site have
zoning ordinances with the exception of Amesbury and Salisbury which
have bylaws that regulate land use.

Information was obtained for these eight towns with particular emphasis
being placed on those portions within the 0-5 mile radius.

•

Town

New Hampshire

1. Hampton

2. Hampton Falls

3. Kensington

Approx.
% of Town

Within 5 Miles

98%

93%

26%

2.1-14

Description

The town of Hampton is located
north of the site between the
1 and 5 mile radii. Major roads
in the town that run within the
5-mile study area include the
New Hampshire Turnpike (1-95)
and the Exeter-Hampton Expressway
and Route 1 and 1A. The town
includes almost 5 miles of coastal
land that is located within the
study area.

Hampton Falls is primarily located
NW of the proposed site. The
boundary of the town comes within
1,000 feet of the site at its
closest point and stretches out
beyond the 5-mile study area.
Major roads in the town include
the New Hampshire Turnpike, and
Routes 88, 84, and 1.

The town of Kensington is located
WNW of the proposed site and at
its closest point is 3.5 miles
from the site. The major roads
in the town that are within the
S-mile study area include Routes
107 and 84. The town borders
Hampton Falls and Seabrook on

•

•
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4. North Hampton

5. Seabrook

6. South Hampton

Massachusetts

7. Amesbury

8. Sal! sbury

21%

100%

22%

25%

82%

SB 1 & 2
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2.1-15

the east and South Hampton on
the south.

The portion of the town of North
Hampton within the study area
includes part of the sectors 4
to 5 miles from the proposed site
NNW. W. NNE. and NE. The major
roads in that portion of the town
described above include 1-90 and
Routes 1 and 151. The North
Hampton coastline does not fall
within the study area.

The site is located within the
town of Seabrook approximately
1.000 feet south of the Hampton
Falls border and 1.75 miles west
of the Atlantic Ocean. The
majority of the town's area is
located SEt S. and W of the site.
The major roads in the town include
1-95 and Routes 1 and 1A. All
of Seabrook's approximately 1.5
miles of coastal land is located
within the study area.

South Hampton is located due west
of the site and the town of
Seabrook. At its closest point.
the town falls within 3.5 miles
of the site. The major roads
in the town that fall within the
five mile study area are Market
Rd. (Rt. 150) and New Zealand
Rd. Due north is the town of
Kensingto~ and south. the town
of Amesbury.

The town of Amesbury is located
3 1/2 miles SW of the site. Major
roads in the town include 1-95.
1-495. and Rts. 110. 150. and
107A.

Salisbury is located due south
of the site. At its closest point.
the town is a little over 2 miles
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from the site. Major roads in
the town include 1-95 and Rts.
l~ lA~ 110 and 286. Over 2 1/2
miles of the town's 3 1/2 miles
of coastline fall within 5 miles
of the proposed site.

The following is a summary of zoning and land use regulations for these.

Hampton~ New Hampshire

The following is a summary of the current zoning in the town of Hampton.
This information~ taken from the Draft Zoning Summary prepared by the
Southeastern New Hampshire Regional Planning Commission~ July 1974~

remains little changed to this date.

Hampton has a zoning ordinance (adopted in 1949 and amended almost
annually since) and subdivision control regulations. The zoning
ordinance provides for eight districts: Residence AA~ Residence A~

Residence B~ Residence C Seasonal~ Business~ Seasonal Business~

1ndustrial~ and General.

Residence AA: Permitted uses are single-family residence~ farm
buildings~ churches~ schools and municipal buildings. Minimum lot
requirements are one acre and 200 feet of frontage.

Residence A: Permitted uses are the same as for the Residence AA
district. Minimum lot requirements are l5~000 sq. ft. and 125 feet
of frontage.

Residence B: Permitted uses include those permitted in Residence A
and AA Districts plus lodging houses, apartment houses and tourist
accommodations. Minimum lot requirements are 7~500 sq. ft. and 75
feet of frontage.

Residence C Seasonal: Permitted uses are single or double family
residence. Minimum lot requirements are 6~000 sq. ft. and 60 feet
of frontage.

Business: Permitted uses include any use permitted in Residence B
District~ except single-family dwellings~ plus shops, restaurants~

offices~ theaters, and building supply yards. Minimum requirements
are 20 feet of frontage on street or public parking area.

Seasonal Business: Permitted uses include any use permitted in Business
District plus general outdoor recreation. Minimum lot requirements
are the same as for the Business District.

Industrial: Permitted uses include any use permitted in Business
District~ except multi-family dwellings~ plus light manufacturing~
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machine shops, and. heavy manufacturing provided the planning board
approves. Minimum lot requirements are 20 feet of frontage on a street
or public parking lot and building must be 30 feet back from right-
of-way.

General: Permitted uses include any use permitted in the Business
Districts plus light manufacturing, mobile homes and mobile home parks.
Mobile .home parks are subject to the following minimum requirements:
minimum park area 120,000 sq. ft., minimum site area 10,000 sq. ft.
and 40 feet of frontage; parks must have at least 20 sites to be
certified for occupancy. Trahsient parks have slightly different
requirements.

Almost the entire town is included within this 5-mile radius. Most
of the areas east of Route 1 and west of 1-95 are zoned for residential
while the central portion of the town (between 1~95 and Route 1) are
zoned for general commercial and industrial purposes. There is also
a relatively large area zoned for seasonal businesses in the vicinity
of Hampton Beach.

Hampton Falls, New Hampshire

The town of Hampton Falls has a comprehensive master plan of zoning
ordinances and building regulations which likewise is amended on an
annual basis. It is divided into the following districts:

A Agricultural - Residential District
\

B Business District

With respect to development in the Agricultural - Residential District
the minimum lot area shall be 87,120 sq. ft. and have a minimum frontage
of 250 feet on the principal route of access to the lot.

The Business District on the Zoning Map is 300 feet in from both sides
of Route 1. Permitted land uses in the residential agricultural
district includes both single family dwellings, public buildings,
recreational areas and camps, agricultural pursuits, and mobile homes.
Typical businesses are permitted in the "B District".

Kensington, New Hampshire

The town of Kensington has zoning and subdivision regulations which
are reviewed and amended annually. The zoning ordinance does not
provide for special use districts in the town. Commerical, industrial,
and residential uses are allowed. Mobile homes or trailers are included
as an allowed residential use, although mobile home parks are not
allowed. Such development is permitted throughout the town if special
conditions are met including the following:
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o residential minimum lot requirements of 1 acre and 150 feet of
frontage;

o multiple unit residential developments are allowed provided that
a minimum of 2 acres is provided for the first unit and, one acre
for each additional unit;

o commercial and industrial minimum lot requirements are 2 acres and
250 feet of road frontage.

North Hampton, New Hampshire

North Hampton has a zoning ordinance and subdivision regulations which
are amended annually. The zoning ordinance provides for four districts:
R-l High Density Residential, R-2 Medium Density Residential, R-3 Low
Density Residential, and l-B Industrial Business District.

High Density Residential: Permitted uses include agriculture, single
family dwellings, and public facilities, such as schools and churches.
Special exceptions include municipal buildings and hospitals. Minimum
lot requirements are two acres and 175 feet of frontage.

Medium Density Residential: Permitted uses and special exception are
the same as in the High Density Residential. Minimum lot requirements
are two acres and 175 feet of frontage.

Low Density Residential: Permitted uses are the same as for High
Density Residential, except churches. Minimum lot requirements are
two acres and 175 feet of frontage.

Industrial-Business District: Permitted uses include agriculture,
motels, restaurants, public utility buildings, etc. Special exceptions
include planned unit industrial and business projects and multiple
family dwellings. Single-family dwellings are prohibited. Minimum
lot requirements are two acres and 250 feet of frontage.

I

Mobile homes are allowed only in existing parks. No new parks are
allowed.

Seabrook, New Hampshire

Seabrook has a zoning ordinance that provides for five districts which
were adopted in 1974 and amended in 1977, 1978, and 1979.

Zone 1 (Residential): Permitted uses include single and two family
dwellings, resident-professional offices, public building, guest houses
in which the owner is prime occupant, churches, and schools. Two such
districts exist in the town, one west of Route 1-95 and another in
the vicinity of Salisbury Beach.
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-Zone 2 (Residential-Retail): Permitted uses include any in Zone 1
plus agriculture and related buildings, home occupations, retail
businesses, service stations, nursing homes, cemeteries, commercial
recreation, theatres and halls, travel-trailer parks, hotels and motels,
restaurants and lounges, and restricted manufacturing businesses.
This district includes most of the central portion of the town (the
area east of 1-95 to the salt marsh).

Zone 3 (Commercial): Permitted uses include any permitted in Zones
1 and 2 plus warehouses, storage and wholesaling establishments, and
restricted manufacturing businesses. This district is located generally
in the northern portion of the town and is generally bounded by the
Brown River, Lafayette Road, Railroad Road, and the salt marsh.

Zone 4 (Recreational): Restricted to recreational use, no structures
for any purpose are permitted. Seabrook Beach is Zone 4.

Zone 5 (Unrestricted): . Any use is permitted. However, Zone 5 consists
primarily of salt marsh land, and as such is controlled by state law.
Currently, state policy is to prohibit development on marshland, or
if allowed, a state permit is required to do so.

Minimum lot requirements are 30,000 sq. ft. area and 125 feet of
frontage in all zones except Zone 4.

All of the town of Seabrook is included within the 5-mile radius.

South Hampton, New Hampshire

The town of South Hampton has a zoning ordinance adopted in 1974 which
divides the town into five districts:

1. Rural - Residential

2. Wetland Conservation

3. Commercial

4. Industrial

5. Historic

Rural~Residential: Areas include all of town except the areas in
commercial in~ustrial and wetlands districts. Permitted uses include
single family dwellings, farming and related agricultural uses,
churches, schools, public buildings, and customary home occupations.
Minimum lot requirements are 200 feet of frontage on an existing town
approved road and 2 acres.

Wetlands-Conservation: This district includes those "areas delineated
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as poorly drained or very poorly drained soils identified in the Soil
Survey Rockingham County New Hampshire issues August 1959 and revised
for this ordinance by the USDA Soil Conservation District ..... Permitted
uses are any use that does not result in the erection of any structure
or alter the surface configuration by the addition of fill and that
is otherwise permitted by the ordinance.

Commercial and Industrial: Includes areas 1000 feet on either side
of route 150. Permitted uses include any use permitted in Rural
Residential District plus commercial businesses (wholesale and retail),
mobile home parks and sales, stables and kennels, greenhouses, and
golf courses. Minimum lot requirements are the same as the Rural
Residential District. Any request for industrial use of a parcel of
land must be submitted to the Planning Board, which shall hold at least
two public hearings on the re-zoning of that land for industrial use.

Historic: Consists of that area known as the "Hill Top." Any changes
to the exterior of existing buildings and any new construction must
be approved by the Historic District Commission.

The portion of the area within the 5-mile radius are all rural
residential with the exception of the commercial along Route 150.

Amesbury, Massachusetts

The town of Amesbury, Massachusetts has zoning bylaws which were adopted
in 1971, revised through 1978, and attested to in 1979. The area within
five miles of the proposed site are several separate districts. The
majority of the area in the northeastern portion of the town is zoned
residential with minimum lot requirements of 20,000 and 30,000 sq.
ft. There are also four smaller areas zoned for industrial and
commercial purposes and two areas zoned as residential with minimum
(8,000 feet) lot area requirements.

Salisbury, Massachusetts

The town of Salisbury, Massachusetts has zoning bylaws and is divided
into six zoning districts:

1. Low Density Residential

2. Medium Density Residential

3. High Density Residential

4. Beach - Commercial

5. Commercial

6. Light Industry
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Approximately 82% of the town occurs within five miles of the site.
A major portion of this area is zoned low and medium density residential
with minimum lot requirements of two and one acres respectively. The
area along Salisbury Beach is zoned as high residential with the
exception of the area around the junction of Route 1A at the beach,
which is zoned Beach-Commercial. Lot requirements are one quarter
acre for the high residential, with no lot size requirements for the
area zoned as Beach-Commerical. Commercially zoned areas have a one
half acre lot requirement, these areas being located primarily along
Route 110, and from the junction of Route 110 and Route 1A to the beach
area, and a smaller area toward the north. Light industry is centered
around the junction of Routes 495 and 1-95, this having minimum lot
requirements of one acre.

2.1.3.2 Surface Water Resources

•

Material on surface water resources contained in this section is consistent
with that presented in Sections 2.4.1 and 6.1.1 of the Seabrook ER-OLS and
is an addition to Sections 2.2 and 2.5.1.3 of the ER-CPS. Additional data
to these is presented below.

As well as portions of the Merrimack and New Hampshire coastal drainage
basins, which are described in Section 2.5.1.3 of the ER-CPS for the region
adjacent to the Seabrook Station, a number of major. river basins occur within
fifty miles of the site. These are described through U.S.G.S. stream gauge
data presented in Table 2.1-19.

Surface water usage within fifty miles of the site is extremely varied.
In addition to recreational uses (fishing, boating, swimming, etc.), the
largest single use of fresh· surface water in the region would be for domestic
and industrial water supply. A portion of the area receives its water
supplies through groundwater sources as well. This is described in ER-CPS
Section 2.5.2.2.1.

2.1.3.3 Groundwater Resources

Material presented on groundwater resources, orginally presented in ER-CPS
Section 2.2, remains unchanged. Additional information on groundwater
resources and usage is described in detail in Sections 2.4.2 and 6.1.2 of
the Seabrook ER-OLS.

2.1.3.4 Recreational and Commercial Fish and Shellfish

•
The material presented on marine fish, shellfish and freshwater fish
harvesting is an addition to that presented in Section 2.2 of the Seabrook
ER-CPS. Material pertaining to the fishery resources adjacent to the station
is presented in Section 2.7.2 of the ER-CPS. .
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Recreational Fisheries Resources and Harvest

Recreational fish harvesting within a 50-mile radius of the site is
important both to the marine and freshwater environments) with the
species being taken being a function of season) location and method.

In the marine environment the area from Casco Bay) Maine to Scituate
Harbor) Massachusetts provides a high diversity in species. Striped
bass (Morone saxatilis») appears to be one of the major species)
frequenting most) if not all) the rivers) streams and estuaries. From
the Isles of Shoals to Scituate Harbor anglers catch over one million
pounds annually) half coming from the Merrimack and Parker River
estuaries alone. Most of these weigh three to five pounds with a few
50-pound individuals being taken as well.

Smelt (Osmerus mordax») are sought from the Presumpscot River) north
of Portland) south) especially in the fall and early winter in nearly
all bays and harbors into which freshwater flows. In the spring during
their spawning runs) smelt are also taken along most all streams and
rivers by dipnets. Tomcod (Microgadus tomcod») Cunner (Tautogolabrus
adspersus») and white perch (Morone americana») often occur in the
same areas as the smelt yet are caught only incidentally.

While efforts are now being undertaken to restore the shad (Alosa
sapidissima») and Atlantic salmon (Salmo salar») populations through
restocking) returns from these are not expected to provide a viable
recreational stock for some years to come.

Other species include the flounders) both winter (Pseudopleuronectes
americanus) and yellow tail (Limanda ferruginea») which are caught
mostly within a mile or so offshore. Smooth flounder (Liopsetta putnami»)
is confined to the close vicinity of the coast) occuring chiefly in
estuaries) river mouths) sheltered bays and harbors on the soft mud
bottoms. Bluefin tuna (Thunnus thynnus) fishing also occurs to some
degree throughout the area) primarily a few miles or more offshore.
Within the last few years the average weight has been from 300 to 600
pounds with few weighing less than 200 pounds. Bluefish (Pomatomus
saltatrix») as large as five to six pounds are caught in the area south
of the Isles of Shoals while smaller individuals called snappers are
found south of Boston in the fall.

Atlantic mackerel (Scomber scombrus) are abundant throughout this area
during warm months. Large ones) called sea mackerel) usually arrive
first around early June. Most of these mackerel weigh one to two pounds
but some may be three or even four pounds. During summer) the younger
and substantially smaller mackerel usually occur closer to shore than
do the adults.

Cod (Gadus morhua») the principal groundfish) account for the greatest
total weight of any fish landed by anglers. During spring and fall)
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cod can be caught along the shore in depths as shallow as 5 feet, but
most are caught t~roughout the year from boats in depths of 100 to
300 feet. Pollock (Pollachius virens) to 40 pounds are taken
incidentally while cod fishing. Considered a prize catch, haddock
(Melanogrammus aeglefinus) are highly sought by anglers. Yet each
year haddock have become more scarce. Cusk (Brosme brosme) and wolfish
(Anarhichas tupus) are caught in the same areas as cod. Boats that
drift off irregular or rough bottom into the deep mud basins usually
catch white hake (Urophycis tenuis), squirrel hake (Urophycis chuss),
and silver hake (Merluccius bilinearis).

Throughout the region a substantial portion of these species are taken
on charter or party boats. This is comprised of all vessels which
are licensed to take passengers for hire to fish for particular species
for a portion of the day. Table 2.1-20 identifies the number of boats
operating along the New England coast by season and the number of 6
passengers they normally accommodate. Table 2.1-21 breaks down the
boats by state and mean number of days that they operate annually by
passenger capacity. Additional information is presented in previous
Section 2.1.2.3 Subsection E-3.

As well as the party boats, species are taken by individual anglers
through various methods. A breakdown of these methods along the
northern Massachusetts coast is depicted in Table 2.1-22 •

The region around Seabrook Station has significant freshwater resources.
The predominate species sought after within 50 miles of the site include
for cold water species, the brook trout (Salvelinus fontinalis), rainbow
trout (Salmo gairdneri), brown trout (Salmo trutta), lake trout
(Salvelinus namaycush), coho salmon (Oncorhynchus kisutch) and landlock
salmon (Salmo salar). In addition to these smelt (Osmerus mordax),
smallmouth bass (Micropterus dolomieui), largemouth bass
(Micropterus salmoides), yellow perch (Perca flavescens), white perch
(Morone americana), chain pickerel (Esox niger) and the brown bullhead
(Ictalurus nebulosus) are important recreational species. Although
the majority of these are native to the area, some of the salmonids
are produced and stocked in waterways to enhance native populations.
Table 2.1-2,3 gives an indication of the number of fish stocked within
50 miles of Seabrook by species and state. Table 2.1-24 describes
the location of the fish hatcheries of each state and the species that
they produce.

Commercial Fisheries Resources and Harvest

Commercial fisheries along the New England coast involve an estimated
forty finfish species and a dozen shellfish species. The magnitude
of harvest is represented by Tables 2.1-25 through 2.1-30, which
represents the 1977 harvest for coastal counties within fifty miles
of Seabrook. The tables indicate the total pounds taken and its dollar
value for each species. Data was obtained through the cooperation
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of the National Marine Fisheries Services, Statistical Branch in
Gloucester, Massachusetts.

Total commercial fisheries landings for 1978 and 1979 and their
associated values are presented in Table 2.1-31 and by port for 1976
through 1979 in Table 2.1-32.
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TABLE 2.1-1

POPULATIONS OF MUNICIPALITIES WHOLLY OR PARTIALLY
WITHIN 10 MILES OF THE SITE

•

New Hampshire

Brentwood
East Kingston
Exeter
Greenland
Hampton
Hampton Falls
Kensington
Kingston
Newfields
Newton
North Hampton
Portsmouth
Rye
Seabrook
South Hampton
Stratham

Massachusetts

1970(1) 1980(2) 1983(4)

1,468 2,170 2,668
838 1,190 1,376

8,892 10,720 11,230
1,784 2,210 2,564
8,011 10,820 12,278
1,254 1,500 1,602
1,044 1,350 1,518
2,882 4,640 5,018

843 1,000 1,060
1,920 4,060 4,678
3,259 4,910 5,888

25,717 28,430 28,580
4,083 5,230 6,034
3,053 6,000 6,672

558 800 920
1,512 2,500 3,040

Amesbury
Haverhill
Merrimac
Newbury
Newburyport
Salisbury
West Newbury

11,388
46,120

4,245
3,804

15,807
4,179
2,254

16,560(3 )
46,340

4,710
4,920

16,740
5,150
2,690

17,000
47,300

4,800
5,010

17,000
5,250
2,750

•

(l)U.S. Census of Population, 1970

(2)Interim Revisions, New Hampshire po,ulation Projections for Towns and
Cities to the Year 2000. August 19 7. New Hampshire Office of
Comprehensive Planning. Projected 1980 populations for East Kingston,
Exeter, Seabrook, and Stratham are less than 1978 population estimates
for the same communities, Rockingham and Stratford County Population
Data: 1978 Estimates - Rockingham-Stratford Census Project. This is
also noted for these same communities and Portsmouth in the 1978
Population Estimates of New Hampshire Cities and Towns prepared by the
New Hampshire Office of Comprehensive Planning, August 1979.

(3)Population Projections 1980-1985, Massachusetts Department of Public
Health, Office of State Health Planning, August 1978.

(4)Estimates based on same sources indicated on footnotes (2) and (3) and
interpolated for 1983.
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TABLE 2.1-2 •(Sheet 1 of 4)

PROJECTED POPULATION BY SECTOR 0 TO 10 MILES

Cumulative
0-1 1-2 2-3 3-4 4-5 5-10 Totals

Sector Year Mile Miles Miles Miles Miles Miles By Sector

N 1980 20 80 470 700 700 4,440 6,110
1983 20 80 530 800 470 5,190 7,090
1990 20 100 700 1,050 630 6,920 9,420
2000 20 100 760 1,150 760 9,420 12,210
2010 20 100 840 1,270 970 13,010 16,210
2020 20 100 920 1,400 1,220 18,210 21,870
2025 20 100 970 1,470 1,380 22,010 25,950

NNE 1980 0 0 1,700 1,980 370 8,180 12,230
1983 0 0 1,930 2,250 430 8,820 13,430
1990 0 0 2,540 2,960 580 10,300 16,380
2000 0 0 2,780 3,250 720 12,260 19,010
2010 0 0 3,060 3,570 910 14,830 22,370
2020 0 0 3,370 3,930 1,150 18,200 26,650
2025 0 0 3,540 4,120 1,310 20,410 29,380 •NE 1980 0 70 790 1,350 820 980 4,010
1983 0 70 900 1,540 940 1,140 4,590
1990 0 100 1,180 2,020 1,240 1,520 6,060
2000 0 110 1,290 2,220 1,400 2,000 7,020
2010 0 120 1,420 2,440 1,590 2,640 8,210
2020 0 130 1,570 2,680 1,800 3,480 9,660
2025 0 140 1,640 2,820 1,940 4,040 10,580

ENE 1980 0 440 820 110 0 0 1,370
1983 0 500 930 120 0 0 1,550
1990 0 670 1,230 160 0 0 2,060
2000 0 730 1,350 180 0 0 2,260
2010 0 800 1,480 200 0 0 2,480
2020 0 880 1,630 220 0 0 2,730
2025 0 920 1,710 230 0 0 2,860

E 1980 0 480 0 0 0 0 480
1983 0 540 0 0 0 0 540
1990 0 710 0 0 0 0 710
2000 0 780 0 0 0 0 780
2010 0 860 0 0 0 0 869
2020 0 940 0 0 0 0 940
2025 0 990 0 0 0 0 990

•
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Cumulative
0-1 1-2 2-3 3-4 4-5 5-10 Totals

Sector Year Mile Miles Miles Miles Miles Miles By Sector

sw 1980 60 670 390 230 3,290 11,720 16,360
1983 60 750 390 230 3,350 11,930 16,710
1990 80 910 410 240 3,480 12,420 17,540
2000 100 1,110 430 250 3,620 12,920 18,430
2010 120 1,350 440 260 3,770 13,430 19,370
2020 140 1,650 460 270 3,920 13,970 20,410
2025 160 1,830 470 280 4,000 14,530 21,270

wsw 1980 0 670 650 300 3,370 7,570 12,560
1983 0 750 710 310 3,420 7,800 12,990
1990 0 910 850 340 3,560 8,340 14,000
2000 0 1,110 1,020 370 3,710 9,030 15,240
2010 0 1,350 1,220 400 3,860 9,930 16,760
2020 0 1,650 1,470 440 4,010 11,170 18,740
2025 0 1,830 1,620 460 4,090 12,060 20,060

W 1980 110 680 270 320 650 2,230 4,260 •1983 120 750 290 360 740 2,560 4,820
1990 140 920 350 450 950 3,320 6,130
2000 170 1,120 410 530 1,330 4,510 8,070
2010 210 1,360 480 640 1,920 6,250 10,860
2020 260 1,660 570 760 2,890 8,820 14,910
2025 290 1,850 620 840 3,580 10,750 17,930

WNW 1980 170 70 250 70 650 2,660 3,880
1983 180 80 270 80 740 2,960 4,310
1990 190 90 320 90 930 3,660 5,280
2000 210 90 320 90 1,080 4,730 6,520
2010 240 100 330 100 1,250 6,200 8,220
2020 270 100 340 100 1,450 8,250 10,510
2025 280 100 340 100 1,560 9,700 12,080

NW 1980 20 220 150 120 120 6,440 7,070
1983 30 240 160 120 120 6,760 7,430
1990 30 280 190 140 140 7,540 8,320
2000 30 280 190 150 150 8,550 9,350
2010 30 290 200 150 150 9,750 10,570
2020 30 290 200 150 150 11,170 11,990
2025 30 300 210 160 150 12,030 12,880

NNW 1980 30 270 140 170 290 3,480 4,380 •1983 30 280 160 200 330 4,050 5,050
1990 30 330 190 260 440 5,360 6,610
2000 30 340 190 280 480 7,600 8,920
2010 40 340 220 310 530 11,130 12,570
2020 40 350 230 340 580 16,680 18,220
2025 40 360 240 360 610 21,110 22,720



•
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PROJECTED POPULATION BY SECTOR - o TO 50 MILES

Cumulative
0-10 10-20 20-30 30-40 40-50 Totals

Sector Year Miles Miles Miles Miles Miles By Sector

N 1980 6,100 22,800 30,400 20,000 6,200 85,500
1983 7,100 23,500 30,800 20,500 6,300 88,200
1990 9,400 25,200 31,800 21,500 6,600 94,500
2000 12,200 27,400 32,700 22,300 6,900 101,500
2010 16,200 28,400 33,800 23,200 7,200 108,800
2020 21,900 30,400 35,000 24,100 7,500 118,900
2025 26,000 35,000 35,600 24,600 7,700 128,900

NNE 1980 12,200 30,600 10,300 16,500 38,900 108,500
1983 13,400 31,300 10,500 16,800 39,700 111,700
1990 16,400 32,800 11,000 17,600 41,700 119,500
2000 19,000 34,800 11,500 18,300 43,300 126,900
2010 22,400 37,000 11,900 19,100 45,000 135,400
2020 26,700 39,700 12,400 19,800 46,900 145,500 •2025 29,400 41,300 12,700 20,200 47,800 151,400

NE 1980 4,000 2,100 0 0 0 6,100
1983 4,600 2,200 0 0 0 6,800
1990 6,100 2,500 0 0 0 8,600
2000 7,000 2,800 0 0 0 9,800
2010 8,200 3,200 0 0 0 11,400
2020 9,700 3,700 0 0 0 13,400
2025 10,600 4,100 0 0 0 14,700

ENE 1980 1,400 0 0 0 0 1,400
1983 1,600 0 0 0 0 1,600
1990 2,100 0 0 0 0 2,100
2000 2,300 0 0 0 0 2,300
2010 2,500 0 0 0 0 2,500
2020 2,700 0 0 0 0 2,700
2025 2,900 0 0 0 0 2,900

E 1980 500 0 0 0 0 500
1983 500 0 0 0 0 500
1990 700 0 0 0 0 700
2000 800 0 0 0 0 800
2010 900 0 0 0 0 900
2020 900 0 0 0 0 900
2025 1,000 0 0 0 0 1,000 •
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Cumulative
0-10 10-20 20-30 30-40 40-50 Totals

Sector Year Miles Miles Miles Miles Miles By Sector

SW 1980 16,400 66,300 185,600 176,000 127,300 571,600
1983 16,700 67,500 189,000 179,100 129,600 581,900
1990 17,500 70,300 196,700 186,500 135,000 606,000
2000 18,400 73,100 204,600 194,000 140,400 630,500
2010 19,400 76,100 212,800 201,800 146,000 656,100
2020 20,400 79,100 221,300 209,800 151,800 682,400,
2025 21,300 80,700 225,700 214,000 154,900 696,600

WSW 1980 12,600 26,100 95,000 113,700 34,700 282,100
1983 13,000 26,500 100,200 120,300 35,800 295,800
1990 14,000 27,600 112,500 135,700 38,500 328,300
2000 15,200 28,700 125,800 151,200 41,200 362,100
2010 16,800 29,900 141,100 168,100 44,300 400,200
2020 18,700 31,100 158,500 187,200 47,900 443,400
2025 20,100 31,700 168,400 198,000 50,200 468,400

W 1980 4,300 15,600 47,600 84,900 21,500 173,900
1983 4,800 17,300 50,400 90,700 23,200 186,400 •1990 6,100 21,100 57,000 104,100 27,000 215,300
2000 8,100 24,300 63,600 118,800 30,800 245,600
2010 10,900 28,100 71,300 136,500 35,200 282,000
2020 14,900 32,500 80,200 158,000 40,300 325,900
2025 17,900 35,000 85,400 171,000· 43,300 352,600

WNW 1980 3,900 7,900 12,900 61,400 33,300 119,400
1983 4,300 9,000 13,400 63,300 34,500 124,500
1990 5,300 11,700 14,800 67,700 37,300 136,800
2000 6,500 16,300 16,200 72,700 40,600 152,300
2010 8,200 23,800 17,800 78,200 44,300 172,300
2020 10,500 36,200 19,600 84,400 48,300 199,000
2025 12,100 46,900 20,700 87,900 50,600 218,200

NW 1980 7,100 8,000 3,600 10,300 16,100 45,100
1983 7,400 8,800 3,700 10,600 16,700 47,200
1990 8,300 10,600 4,000 11,300 18,100 52,300
2000 9,400 13,200 4,200 12,100 19,800 58,700
2010 10,600 16,700 4,500 12,900 21,700 66,400
2020 12,000 21,300 4,700 14,000 23,800 75,800
2025 12,900 27,500 4,900 14,500 26,200 . 86,000

NNW 1980 4,400 13,900 18,500 I 14,200 5,400 56,400
1983 5,100 14,400 18,900 14,400 5,600 58,400
1990 6,600 15,400 19,800 15,000 6,000 62,800
2000 8,900 16,900 20,700 15,900 6,400 68,800 •2010 12,600 19,000 21,600 16,800 7,000 77,000
2020 18,200 22,100 22,700 17,900 7,500 88,400
2025 22,700 24,400 23,200 18,500 7,900 96,700
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0-10 10-20 20-30· 30-40 40-50
Year Miles Miles Miles Miles Miles

Incremental 1980 100,700 253,600 759,200 1,463,500 1,291,600

Ring 1983 107,300 261,900 778,700 1,499,600 1,317,800
Totals 1990 123,100 281,000 824,300 1,583,900 1,378,900

2000 140,200 304,000 871 ,.100 1,669,900 1 ~440;900.

2010 163,100 331,300 922,200 1,764,700 1,506,600
2020 193,600 368,000 978,200 1,867,600 1,576,200
2025 215,100 400,100 1,010,400 1,924,100 1,614,800

0-10 0-20 0-30 0-40 0-50
Year Miles Miles Miles Miles Miles

Cumulative 1980 100,700 354,300 1,113,500 2,577,000 3,868,600
Totals 1983 107,300 369,200 1,147,900 2,647,500 3,965,300

1990 123,100 404,100 1,228,400 2,812,300 4,191,200
2000 140,200 444,200 1,315,300 2,985,?00 4,426,100
2010 163,100 494,400 1,416,600 3,181,300 4,687,900
2020 193,600 561,600 1,539,800 3,407,400 4,983,600

• 2025 215,100 615,200 1,625,600 3,549,700 5,164,500

•
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TABLE 2.1-4

TOTAL ESTIMATED SEASONAL & YEAR-ROUND DWELLING UNITS
FOR TOWNS WITHIN 5 MILES OF SEABROOK STATION*

(BASED ON 1978-79 ELECTRIC METER USE DATA)

•
Estimated Estimated

Number Number Total Seasonal
Seasonal Year-Round & Year-Round

Living Units Living Units Living Units

2.526 4.084 6.610
(2.425) (1.721) (4.146)

(101 ) (2.363) (2.464)

64 439 503

28 429 457

13 217 230

429 2.444 2.936

3.060 7 .613 10 2736 •

New Hampshire

(1 ) Hampton
Hampton Beach
Hampton

(2 ) Hampton Falls

(3 ) Kensington

(4 ) South Hampton

(5 ) Seabrook

Total
New Hampshire

Massachusetts

(6 ) Amesbury

(7) Salisbury

Total
Massachusetts

Total
New Hampshire &
Massachusetts

373

857

1.230
/

4.290

4.368

2.048

6.416

14.029

4.741

" 2.905

7 2 646

18.382

* Note. Estimates of seasonal units based on electric meter use for an
annual period. Individual meters with residential rate codes were
reviewed for the "Seasonal Months" of July and August. and compared to
the "Off-Season Months" of November to March. Seasonal meters were
defined as those for which the "seasonal" electric use (Le •• KWhr/Mo)
was at least three (3) times greater than the "Off-Season" use of
electricity. Meters not classified as "seasonal" were classified as
year-round and assumed to be associated with the permanent resident
population. •
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TABLE 2.1-5
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CAMPING FACILITIES WITHIN 10 MILES OF SEABROOK STATION

Location* Approximate Estimated
Name (Sector) No. of Sites Capacity Season

Tidewater Hampton 100 trailer + 500 May -
(N 2-3) 25 tent sites October

125 total

Wakeda Hampton 300 1,200 May 1 -
Falls October 15
(NW 4-5)

Adams Seabrook 75 300 May 15 -
(S 1-2) October 1

Shel Al Mobile N. Hampton 190 800 May 15 -
Estates & Camping (N 5-6) October 1

Hampton Beach Hampton 190 760 May 1 -
Trailer (NE 3-4) October 1

• Rusnick Campground Salisbury NA NA NA
(day camp) (SSW 2-3)

Pike's Camping Area Salisbury 40 trailer + 400 NA
(S 4-5) 40 tent sites =

80 total

Salisbury Beach Salisbury 350 trailer + 1,940 NA
State Reservation (SSE 5-6) 135 tent sites =

(camping area only) 485 total

Weemac Campground Amesbury 100 sites 556 Mid-May -
(WSW 7-8) 7 cabins Mid-October

Camp Bauercrest Amesbury Summer Camp
(WSW 7-8)

* No camping facilities identified within 0 to 5 miles in either Kensington,
South Hampton or Amesbury •

•
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TABLE 2.1-5
(Sheet 2 of 2) •

Kingston
(WSW 10)

Exeter 80 sites
(NW 7-8)

S. Hampton 130 sites
(WSW 7-8)

Amesbury
(WSW 7-8)
Amesbury
(WSW 5-6)

•

Estimated
Capacity Season

520 Mid-May -
October 1

NA

NA Summer Camp

NA

400 May 26 -
October 1

272 May 30 -
October 1

NA

Approximate
No. of Sites

Location
(Sector)

S. Exeter 68 sites
(NW 7-8)

(N 9-10)

Name

Camp Gundalow

Camp Holiday

The Green Gate
Camping Area

Exeter Elms
Campground

Tuxbury Pond Camping
Area

Pinebrook Campground

Camp Treefoil
(Camp Kent)

•



13,895(3)

•
Total 6,609 (599)(2) 7,286

(all sectors)

~~~InCluding 559 leased parking spaces to local business.
(3)Estimate of leased spaces contained in brackets.

Includes marked and unmarked parking lot spaces.

10,521
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TABLE 2.1-7 •BEACH TRAVEL
ORIGIN-DESTINATION SURVEY RESULTS

(WEEKDAY - WEEKEND TOTALS)

Summary of Summary of Total
Weekday Weekend All Survey

Survey Results Survey Results Days

Trip Origin
(Radial
Distance

from
Seabrook Number of Number of Number of
Station) Surveys % Surveys % Surveys %

0-5 100 6.3 54 3.3 154 4.8

5-10 119 7.5 57 3.5 176 5.5

10-20 128 8.1 65 4.0 193 6.0

20-30 264 16.7 234 14.4 498 15.5 •30-40 333 21.0 427 26.3 760 23.7

40-50 88 5.6 134 8.3 222 6.9

50+ 552 34.8 651 40.1 1,203 37.5

Total 1,584 100.0 1,622 100.0 3,206 100.0

•
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NEW HAMPSHIRE SCHOOLS WITHIN 10 MILES OF THE SEABROOK SITE

(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Hampton Aslans' Pride N NNE 3 20 - 3 da/wk 3 41
Nursery School (NNE 2-3) 18 - 2 da/wk
200 High Street 38 students (I)

t<:ltd
:;d
I ....

Hampton Center Elementary K-4 NNE 2-1/2 .351 25 12 338 0
t"'c:r>

School (NNE 2-3) (I)

N

Winnacunnet Roaa

Hampton Marston Elementary 1-4 NNE 3 290 22 10 322
OffofHig~ Street (NNE 2-3)

Hampton Hampton· Academy 5-8 NNE 3 537 37 16 590
Jr. High School s.p. (NNE 2-3)
29 Academy Avenue

Hampton Winnacunnet 9-12 NNE 2-1/2 1,318 88 36 1,442
Cooperative (NNE 2-3)
High School
Landing Road

i

Hampton Sacred Heart 1-8 NNE 3 212 8 27 247
Elementary (NNE 2-3)



TABLE 2.1-8
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Hampton Hampton Falls N&K NW 1-1/2 38 3 full time 42
Falls Kindergarten & (NW 1-2) 1 part time

Nursery School tJ)
t>jt;d

Rte. 84 ~ ....
0
t-<R"

Hampton Lincoln-Ackerman 1-8 NW 1-1/2 178 15 12 205 tJ)

N

Falls Elementary (NW 1-2)
Exeter Road

Kensington Kensington 1-6 WNW 5 156 6 full time 17 188
Elementary (WNW 4-5) 9 part time

North Busy Beaver K NNE 5 23 2 25
Hampton Kindergarten (NNE 4-5) (divided into

17 Pine Street 2 shifts)

North 229 Atlantic Up to N 5-1/4 25 morning 2 3-5 47
Hampton Avenue 14 years (N 5-6) 15 afternoon

Montessori old
School of
Creative
Learning

• • •
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TABLE 2.1.,..8
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(A). Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

til
t<:lt:l:l

North N. Hampton . K-8 NNE 5-1/4 459 35 17 511 ~~
Hampton Elementary (NNE 5-6) 0

t"'r<»
Atlantic til

N

Avenue

Seabrook Seabrook K-8 S 1-1/4 671 44 24 739
Element~ry and (S 1-2)
Jr. High
Walton Road

South Barnard K-8 WSW 6 89 9 3 101
Hampton Elementary (WSW 5-6)

Jewell Street

r
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MASSACHUSETTS SCHOOLS WITHIN 10 MILES OF THE SEABROOK SITE

(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Amesbury Amesbury 1-4 WSW 5 527 21 43 591
Elementary (WSW 4-5)
S. Hampton en

tt1o:t
Road ::d

I .....
0
t""l?'
U)

SW 5-1/2 43 26 770
N

Amesbury Amesbury Middle 6-8 701
School (SW 5-6)
Main Street

Amesbury Amesbury 9-12 SW 5-1/2 840 65 22 927
High School (SW 5-6)
Highland Street

Amesbury Horace Mann K SW 4-1/2 207 12 4 223
School (SW 4-5) (divided into
Congress 2 shifts)
Street

Amesbury Amesbury Country Pre WSW 4-1/2 125 4 2 131
Day School K & K (WSW 4-5) (divided into
186 Market 3 shifts)

• • •
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

CJ)

t'3t:d
:xl

Amesbury 14 18
,-

Seventh Day 1-8 SW 5 1 3 0
t""cr>

Adventists School (SW 4-5) CJ)

,~ N
Monroe Street

Amesbury Charles C. Cashman 1-5 WSW 5-3/4 641 32 24 697
Friend Street (WSW 5-6)

Salisbury Kiddie Corner N SW 2-1/2 32 2 34
Nursery (SW 2-3)
16 John Street



TABLE 2.1-8
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Amesbury Harbor Schools, Special SW 7-1/4 20 5 25
Inc. (2 units) (SW 7-8)
Pleasant Valley
Road t/)

t<:IOj

Amesbury Miss Rose's N-K & SW 5-1/2 68 6 74 ~~
0

Child Care Daycare (SW 5-6) t"'Q'>
t/)

Center N

Rte. 110 &
Main Street

Merrimac Helen R. Donaghue 3-6 WSW 9-1/4 323 23 3 347
School (WSW 9-10)
Union Street

Merrimac Red Oak School K-3 WSW 9-1/4 211 29 240
Church Street (WSW 9-10)

Haverhill Rocks Vi llage K-3 SW 10 27 2 1 30
School (SW 9-10)

Haverhill Merrimac Child K SW 8-3/4 24 3 27
Care Center (SW 8-9)
High Street

• • •



• • •
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Haverhill Rocks Village K-3 SW 10 27 2 1 30
School (SW 9-10)

Newbury Newbury Elementary K-6 S 7-1/2 382 15 8 405 CIl
tr::lb:i

63 Hanover Street (S 7-8) ~
I ......

0
t'"'l<"

Newbury Woodbridge School 1-2 S 7 91 4 3 98 CIl
N

Graham Avenue (S 7-8)

Newbury Harbor School Special S 6-3/4 22 6 28
24 Rolfe's Lane (S 6-7)

Newbury Harbor School Special S 6-3/4 24 7 31
28 Rolfe's Lane (S 6-7)

Newburyport Belleville School K-4 SSW 6-1/2 577 28 2 607
333 High Street (SSW 6-7)

Newburyport George W. Brown K-4 S 6-1/2 322 17 2 341
School (S 6-7)
Milk Street

• • •
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Newburyport Davenport School K-4 SSW 6 105 5 2 112
Congress Street ~ - (SSW 6-7)

Newburyport Kelley School K-4 SSW 6-1/4 116 7 2 125 til
t':lb:l

149 High Street (SSW 6-7) ~
I .....

0
t-<~

Newburyport Ruppert A. Nook 5-8 SSW 6-1/2 966 68 17 1,051 en
N

Middle School (SSW 6-7)
Low Street

Newburyport Newburyport 9-12 S 6 871 56 15 942
High School (S 6-7)
241 High Street

Newburyport Immaculate 1-8 SSW 6-1/2 182 NA - Approx.-- 20 202
Conception (SSW 6-7)
Green &
Washington
Streets

Newburyport Living &Learni~ N-K SSW 6-1/2 90 13 NA 103
School (SSW 6-7)
151 Low Street
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades ( sector) Students Teachers Staff (B+c+D=A)

Newburyport Mrs. Haley's N-K S 6-1/2 NA NA NA
Preschool (S 6-7)
29 Marlboro Street til

~t:d
:;d

Newburyport My School YMCA - N-K S 6 24 4 0 28 1-
0

State Street (S 6-7) t-<~
til

N

Newburyport Spring Street N-3 S 6-1/2 39 6 0 45
School (S 6-7)
6 Parsons Street

Newburyport The First School K-3 SW 7-1/2 11 2 13
893 Main Street (SW 7-8)
W. Newbury

Newburyport The Children ' s N-K SSW 5-3/4 24 3 27
House (SSW 5-6)
23 Chapel Street

Newburyport Mrs. Murray's N-K S 6-1/4 60 4 34
Nursery School (S 6-7)
13 Federal Street

• • •
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Greenland Central School 1-8 N 9-1/4 312 20 6 338
Post Road (N 9-10)

W. Newbury Central Grammar 1 t 2 SW 10 141 7 5 153
School (SW 9-10) tn

t%jt:l;l

381 Main Street ~~
0
t"!Q'>

W. Newbury Dr. Page School 3-6 SW 8-1 i4 228 12 7 247 tn
N

694 Main Street (SW 8-9)

Rye Elementary School 1-5 NNE 10 200 20 220
461 Sagamore Road (NNE 9-10)

Rye Rye Junior High 6-8 NNE 9~1/4 300 20 320
School (NNE 9-10)
501 Washington
Road

Stratham Memorial School 1-6 NNW 8-1/2 251 17 7 275
Bunker Hill (NNW 8-9)
Avenue

Stratham Acorn School K-3 N 8-1/2- 51 4 55
Winnicut Road (N 8-9)
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

E. Kingston Elementary School 3-6 WNW 8-1/2 92 9 101
Andrews Lane (WNW 8-9) C/)

t:1t:O

E. Kingston Brown's Academy 1, 2 WNW 8-1/2 35 2 37 ~..-
0

(WNW 8-9) t""~
C/)

N

Newton Teddy Bear -N W 10 54 4 58
Nursery School (w 9-10)
40 Highland Road

Exeter Montessori School N-K NW 7-2/3 40 4 44
of Exeter (NW 7-8)
8 Center Street

Exeter Rockingham School Special NW 7-1/4 41 NA NA NA
for Special (NW 7-8)
Children
40 Lincoln Street

Exeter Richie-McFarland 2-6 yrs. NW 7-1/4 20 4 3 27
Children's (NW 7-8)

• • •
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(A) Total
Distance (miles) & (B) (C) (D) Fall 1978

Direction No. of No. of No. of Population
Town School Grades (sector) Students Teachers Staff (B+c+D=A)

Exeter Philips-Exeter 9-12 NW 7-1/4 970 125 NA 1,195
Academy (NW 7-8) Approx.

100

Exeter Exeter Day N NW8 45 9 54
Ul

Care Center (NW 7-8) t>:ltd

261 Water Street ~~
0
t""Q'>
Ul

Exeter Exeter Day School 3-5 yrs. NW 7-1/4 125 8 132 N

6 Marlboro Street (NW 7~8)

Exeter Exeter Elementary 1 & 2 NW 7-1/2 672 75 742
School 3-6 (NW 7-8) 271 50 0 321
Lincoln Street

Exeter High School 9-12 NW 7-1/2 1.305 90 1,395
Linden Street (NW 7-8)

Vocational High 11 & 12 NW 7-1/2 690 max. 20-40 12 742.
School (Planned (NW 7-8) 2 sessions
Opening 9/80)

Exeter Jr. High School 6-8 NW 7-1/2 630 50 680
(NW 7-8)



(B)
No. of

StudentsTown School

TABLE 2.1-8
(Sheet 14 of 14)

Distance (miles) &
Direction

Grades (sector)

(C)
No. of

Teachers

(D)
No. of
Staff

(A) Total
Fall 1978
Population
(B+c+D=A)

Exeter

Exeter

Exeter

Exeter

Main Street School
Main Street

School Street School
School Street

ABC Preschool
16 Ridgecrest Drive

Child Garden
Country Day
9 Chestnut Street

1 t 2 NW 7-1/2 291 20 311
Special (NW 7-8) tJ)

trlt:l::l
~

NW 7-3/4 ------Current Use - Office Space-------
I~

0

.(NW 7-8)
t"'R"
tJ)

N

3-6 yrs. NW 7-3/4 32 2 34
(NW 7-8)

K-3 NW 7-3/4 NA NA NA
(NW 7-8)

• • •
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TABLE 2.1-9

(Sheet 1 of 4)

MEDICAL RELATED FACILITIES WITHIN 10 MILES OF THE SEABROOK STATION

•

Name and Type

Odyssey House (Medical
and Theraputic Treatment)

Seacoast Health Center
Inc. (nursing home)

Greenleaf House
Nursing Home

Amesbury Hospital
Highland Avenue

Amesbury Nursing and
Retirement Home

Location
(Sector)

,30 Winnacunnett
(NNE 2-3)

22 Tuck Road
(NNE 3-4)

335 Elm Street
(SSW 4-5)

(SW 5-6)

22 Maple Street
(WSW 5-6)

Bed Capacity
(Estimated Population)

NEW HAMPSHIRE

Hampton

40 adolescents) 15 staff
(55 persons)

76 beds, staff estimate
N/A - (77 persons)

MASSACHUSETTS

Salisbury

60 beds, 60 staff
(120 persons)

Amesbury

63 bed max., 47 avg., 230 staff
(Total 293)

124 beds,l10 staff
(234 persons)

Planned
Expansion

None en
t':lt:l:t
::d, .....
0
t"'Q'>

None en
N

None

None

None



Name and Type

Hillside Nursing Home

Location
(Sector)

29 Hillside
(SW 5-6)

TABLE 2.1-9
(Sheet 2 of 4)

Bed Capacity
(Estimated Population)

Amesbury (continued)

26 beds, 8 staff (34 persons)

Planned
Expansion

None

Maplewood Manor
Nursing Home

Eastwood Rest Home

North Eastwood Rest
Home

Parkside Rest Home

Anna Jacques Hospital

•

Morril Place
(SW 5-6)

39 High Street
(SW 5-6)

276 Main°
(SW 5-6)

56 Sparhawk
(SW 5-6)

Highland Avenue
(SSW 6-7)

120 beds, 100 staff
(220 persons)

33 beds, 12 staff
(45 persons)

20 beds, 10 staff
(26 persons)

30 beds, 8 staff
(38 persons)

Newburyport

104 beds, 520 staff
(624 persons)

•

None

None

Possible
expansion of
17 beds,
10 staff

None

33 bed med/
surg. addition
sched. to begin
3/1/80

•

Ul
t':lb;j
::>;:l
I .....
o
t"lQ">
Ul

N



• •
Table 2.1-9

(Sheet 3 of 4)

•

Name and Type
Location
(Sector)

Bed Capacity
(Estimated Population)

Planned
Expansion

Newburyport (continued)

Brigham Manor Nursing
Home

Country Manor
Convalescent Home, Inc.

Newburyport Manor
Chronic Hospital

Worcester Park Nursing
Home

Home· for Aged Men
(Newburyport Society)

Link House Treatment
Center

Home for Aged Women
(Newburyport Society)

77 High Street
(S 6-7)

Low Street
(SSW 6-7)

Low & Hale Street
(SSW 6-7)

"35i High Street
(SSW 5-6)

361 High Street
(SSW 5-6)

37 Washington
(SSW 6-7)

75 High Street
(S 6-7)

64 beds, 60 staff
(124 persons)

123 beds, 100 staff
(223 persons)

102 beds, 100 staff
(202 per~ons)

68 beds, 56 staff
(124 persons)

9 residents, 8 full and
part-time staff (17 persons)

12 beds, 5 staff
(17 persons)

10 residents, 9 full and
part-time staff (19 persons)

None

None
CJ)

tJ::ltl:l
::d, ....
0
t'"'~

None
CJ)

N

None

None

None

None



Name and Type

Exeter Hospital

Court Street Unit

Eventide Home, Inc.

Goodwin's of Exeter

•

Location
(Sector)

(NW 7-8)

(NW 7-8)

81 High Street
(NW 7-8) .

Hampton Road
(NW 7-8)

Table 2.1-9
(Sheet 4 of 4)

Bed Capacity
(Estimated Population)

Exeter

110 beds, 400 staff
(510 persons)

100 beds, 100 staff
(200 persons)

21 beds, 12 nurses, 13 staff
(46 persons)

75 beds, 75 staff
(150 persons)

•

Planned
Expansion

C/)
None

t::1b:l

~~

~""None
C/)

N

None

None

•
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TABLE 2.1-10

ESTIMATED PEAK POPULATION WITHIN TEN MILES

Transient Population

(1) Seasonal Resident

0-5 Miles 5-10 Miles 0-10 Miles

•

•

(a) Weekend Day

(b) Weekday

(2) Overnight Visitors

(a) Hotels, Motels and
Guesthouses

(b) Camping

(3) Daily transient

(a) Fee and Free Lots
and Metered
On-Street Parking

(b) "On-Street" Parking

Total Seasonal Resident, Overnight
Visitors and Daily Transients

Total Permanent Population 1980

Total Peak Transient and Permanent
Population

30,500

(21,669)

10,019

3,160.

30,441

10,246

84,366

32;060

116,426

12,512

(8,886)

1,005

4,488

12,233

2,384

32,622

68,660

101,282

.43,012

(30,555)

1l,024

7,648

42,674

12,630

116,988

100,720

217,708



Age Group
(years) U.S.

0-11 26.1%

12-18 13.8%

over 18 60.1%

SB 1 <"< 2
ER-0LS

TABLE 2.1-11

POPULATION AGE GROUP DISTRIBUTION

Percent of Total Population (1970)

Rockingham County*
Massachusetts Maine New Hampshire New Hampshire

21.8% 22.7% 23.2% 25.7%

13.1% 13.8% 13.2% 11.3%

65.1% 63.5% 63.6% 63.0%

•

* Seabrook site located in Rockingham County, New Hampshire

•

•



•
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TABLE 2.1-13

COUNTIES WITHIN SO MILES OF THE SEABROOK STATION

•
State Counties

Maine

York

Massachusetts

Essex
Middlesex
Norfolk
Plymouth
Suffolk
Worcester

New Hampshire

Belknap
Carroll
Hillsborough
Merrimack
Rockingham
Stratfford

Estimated
Percentage Within 50 Miles

75

100
85
30
15

100
10

40
10
65
45

100
100

•

•
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TABLE 2.1-14

LOCATION OF NEAREST AGRICULTURAL PARAMETERS(l)
WITHIN FIVE MILES

Revision 2
June 1982

Compass
,Sectors

N

NNE

NE

ENE

E

ESE

SE

• SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

Residence (miles)

0.7

2.0

1.5

1.6

1.6

1.5

1.5

0.7

0.6

0.7

0.6

1.1

0.6

0.7

0.8

0.7

Vegetable
Garden (miles),

0.7

2.0

2.0

1.7

*

2.2

0.7

0.8

0.8

1.2

0.6

1.4

0.8

1.2

Milk
Goat (miles)

3.8

4.4

0.8

Milk
Cow (miles)

3.0

4.3

3.0

3.2

3.3

4.4

2.5

Beef(2)
Cow (miles)

3

2.8

1.3

1.4

3.2

3.8

2.0

1.7

*Slash denotes that the category did not occur in the sector.

(1) Location of nearest agriculture parameters within five miles identified during site
survey the fall of 1981, unless otherwise noted.

• (2) Nearest Beef cow locations identified during survey conducted Fall of 1981 and
Spring of 1982, through a combination of aerial inspections, roadside inspections and
interviews with agricultural authorities and owners of beef and dairy herds.
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TABLE 2.1-15
(Sheet 1 of 5)

1978 AGRICULTURAL STATISTICS FOR SURROUNDING MAINE COUNTIES

•
LAND USE

Approximate land area of county
in acres

Number of farms

Average size of farms in acres

Land in farms (acres)

Proportion of land area in
farms (%)

Total cropland in farms (acres)

Harvested (acres)
Pasture or grazing (acres)
Other (acres)

Woodland or woodland pasture
in farms (acres)

Other pastureland and rangeland (acres)

House lots, ponds, roads, wasteland

Percent (%) of total land area in
farms

Percent (%) of farmland utilized
as cropland

Percent (%) of cropland that is
harvested
Percent (%) of cropland that is
used as pasture or grazing land
Percent (%) of cropland used for
miscellaneous purposes

Percent (%) of farmland utilized
as woodland or woodland pasture

Percent (%) of all other land in
farms

Source: U.S. Bureau of the Census

York
County

640,768

506

162

81,954

12.8

31,042

23,064
5,708
2,270

42,998

1,801

6,113

12.8

37.8

74.3

18.4

7.3

52.5

9.7

•

•



•
SB 1 & 2

ER-OLS

TABLE 2.1-15
(Sheet 2 of 5)

1978 AGRICULTURAL STATISTICS FOR .SURROUNDING NEW HAMPSHIRE COUNTIES

•

Land Use

Approximate land area of county
in acres

Number of farms

Average size of farms in acres

Land in farms (acres)

Proportion of land area in
farms (%)

Total cropland in farms (acres)

~arvested (acres)
Pasture or grazing (acres)
Other (acres)

Woodland or woodland pasture
in farms (acres)

Other pastureland and rangeland (acres)

Belknap
County

256,064

134

173

23,163

9.0

6,425

4,608
1,078

739

15,182

723

Carroll
County

600,256

110

226

24,807

4.1

6,128

4,689
920
519

17,000

325

Hillsborough
County

567,680

390

146

56,764

10.0

21,349

16,140
3,886
1,323

29,682

1,442

House lots, ponds, roads, wasteland (acres) . 833 1,354 4,291

•

Percent (%) of total land area in
farms

Percent (%) of farmland utilized
as cropland

Percent (%) of cropland that is
harvested
Percent (%)of cropland that is
used as pasture or grazing land
Percent (%) of cropland used for

- "miscellaneous purposes

Percent (%) of farmland utilized
as woodland or woodland pasture

Percent (%) of all other land in
farms

Source: U.S. Bureau of the Census

9.0

27.7

71.7

16.8

1l.5

65.6

6.7

4.1

24.7

76.5

15.0

8.5

68.5

6.8

10.0

37.6

75.6

18.2

6.2

52.3

10.1
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TABLE 2.1-15
(Sheet 3 of 5)

1978 AGRICULTURAL STATISTICS FOR SURROUNDING NEW HAMPSHIRE COUNTIES

•
Land Use

Approximate land area of county
in acres

Number of farms

Average size of farms in acres

Land in farms (acres)

Proportion of land area in
farms (%)

Total cropland in farms (acres)

Harvested (acres)
Pasture or grazing (acres)
Other (acres)

Woodland or woodland pasture
in farms (acres)

Other pastureland and rangeland (acres)

Merrimack
County

595,328

370

175

64,924

10.9

22,273

16,320
4,842
1, III

36,761

2,356

Rockingham
County

441,984

365

125

45,479

10.3

18,434

13,037
3,654
1,743

21,386

1,755

Strafford
County

240,320

192

153

29,393

12.2

12,811

9,708
2,091
1,012

14,407

460

•
House lots, ponds, roads, wasteland (acres) 3,534 3,904 1,715

Percent (%) of total land area in
farms

Percent (%) of farmland utilized
as cropland

Percent (%) of cropland that is
harvested
Percent (%) of cropland that is
used as pasture or grazing land
Percent (%) of cropland used for
miscellaneous purposes

Percent (%) of farmland utilized
as woodland or woodland pasture

Percent (%) of all other land in
farms

Source: U.S. Bureau of the Census

10.9

34.3

73.3

21.7

5.0

56.6

9.1

10.3

40.6

70.7

20.0

9.3

47.0

12.4

12.2

43.6

75.8

16.3

7.9

49.0

7.4 •
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TABLE 2.1-15
(Sheet 4 of 5)

1978 AGRICULTURAL STATISTICS FOR SURROUNDING MASSACHUSETTS COUNTIES

•

Land Use

Approximate land area of county
in acres

Number of farms

Average size of farms in acres

Land in farms (acres)

Proportion of land area in
farms (%)

Total cropland in farms (acres)·

Harvested (acres)
Pasture or grazing (acres)
Other (acres)

Woodland or woodland pasture
in farms (acres)

Other pastureland and rangeland (acres)

Essex
County

316,096

348

87

30,229

9.6

16,712

12,342
2,894
1,476

9,183

1,189

Middlesex
County

528,128

577

73

41,866

7.9

23,329

17,343
4,357
1,629

12,846

1,091

Norfolk
County

252,160

207

67

13,835

5.5

5,400

3,670
1,453

277

6,739

402

House lots, ponds, roads, wasteland (acres)3,145 4,600 1,294

•

Percent (%) of total land area in
farms

Percent (%) of farmland utiliz~d

as cropland

Percent (%) of cropland that is
harvested
Percent (%) of cropland that is
used as pasture or grazing land
Percent (%) of cropland used for
miscellaneous purposes

Percent (%) of farmland utilized
as woodland or woodland pasture

Percent (%) of all other land in
farms

Source: U.S. Bureau of the Census

9.6

55.3

73.9

17.3

8.8

30.4

14.3

7.9

55.7

74.3

18.7

7.0

30.7

13.6

5.5

39.0

68.0

26.9

5.1

48.7

12.3
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TABLE 2.1-15
(Sheet 5 of 5)

1978 AGRICULTURAL STATISTICS FOR SURROUNDING MASSACHUSETTS COUNTIES

•
Land Use

Approximate land area of county
in acres

Number of farms

Average size of farms in acres

Land in farms (acres)

Proportion of land area in
farms (%)

Total cropland in farms (acres)

Harvested (acres)
Pasture or grazing (acres)
Other (acres)

Woodland or woodland pasture
in farms (acres)

Other pastureland and rangeland (acres)

Plymouth
County

418,688

590

141

82,939

19.8

22,284

18,236
2,005
2,043

38,711

3,179

Suffolk
County

68,088

6

3

15

N/A

15

11
N/A
N/A

N/A

N/A

Worcester
County

965,760

864

150

129,740

13.7

59,485

41,733
14,590
3,162

54,302

6,447

•
House lots, ponds, roads, wasteland (acres)18,765 N/A 9,506

Percent (%) of total land area in
farms

Percent (%) of farmland utilized
as cropland

Percent (%) of cropland that is
harvested
Percent (%) of cropland that is
used as pasture or grazing land
Percent (%) cropland used for
miscellaneous purposes

Percent (%) of farmland utilized
as woodland or woodland pasture

Percent (%) of all other land in ;
farms

Source: U.S. Bureau of the census
Note: N/A = Information Not Available

19.8

26.8

81.8

9.0

9.2

46.7

26.5

N/A

N/A

N/A

N/A

N/A

N/A

N/A

13.7

45.8

70.2

24.5

5.3

41.9

12.3 •
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TABLE 2.1-16
(Sheet 1 of 5)

1978 CROP CHARACTERISTICS FOR SURROUNDING MAINE COUNTIES

York
County

Revision 2
June 1982

Corn for Silage (green)
Acreage
Yield/Year (tons)
Yield/Acre (tons)

Alfalfa Hay (dry)
Acreage
Yield/Year (tons)
Yield/Acre (tons)

All Hay (dry)
Acreage
Yield/Year (tons)
Yield/Acre (tons)

2,192
25,554

11.7

1,870
3,961

2.1

18,181
27,678

1.5

1,580
17,570,604

11,121

Apples
Acreage
Yield/Year (lbs)
Yield/Acre (lbs)

Vegetables, Melons, Sweet Corn
Farms
Acreage

Irish Potatoes
Farms
Acreage
Hundred Weight

Orchards (including apples)
Farms
Acreage

52
514

18
NA
NA

49
1,593

I
'1

I
1.

, .

•

Source: 1978 Census of Agriculture; Vol. 1, Part 19, Maine (AC78-A-19),
U.S. Department of Commerce, Bureau ,of the Census.

NA: Information Not Available •
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TABLE 2.1-16
(Sheet 2 of 5)

Revision 2
June 1982

1978 CROP CHARACTERISTICS FOR SURROUNDING NEW HAMPSHIRE COUNTIES

Belknap Carroll Hillsborough
County County County

Corn for Silage (green)
Acreage 383 1,163 1,881
Yield/Year (tons) 5,547 20,218 27,394
Yield/Acre (tons) 14.5 17.4 14.6

Alfalfa Hay (dry)
Acreage 613 830 2,734
Yield/Year (tons) 1,295 2,086 5,751
Yield/Acre (tons) 2.1 2.5 2.1

All Hay (dry)
Acreage 4,115 3,341 10,275
Yield/Year (tons) 6,176 5,482 17,339
Yield/Acre (tons) 1.5 1.6 1.7

Other Tame Dry Hay
Acreage 2,113 1,725 5,064 •Yield/Year (tons) 3,152 2,795 8,379
Yield/Acre (tons) 1.5 1.6 1.7

Apples
Acreage 98 71 2,079
Yield/Year (lbs) 629,695 NA 33,504,045
Yield/Acre (lbs) 642.6 NA 16,116

Vegetables, Melons, Sweet Corn
Farms 16 22 49
Acreage 83 96 2,257

Irish Potatoes
Farms 9 5 9
Acreage 6 3 114
Hundred Weight 1,304 170 33,490

Orchards (including apples)
Farms 23 17 58
Acreage 164 77 2,175

Source: 1978 Census of Agriculture; Vol. I, Part 29, New Hampshire
(AC78-A-29), U.S. Department of Commerce, Bureau of the Census.

1. :.
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TABLE 2.1-16
(Sheet 3 of 5)

Revision 2
June 1982

1978 CROP 'CHARACTERISTICS FOR SURROUNDING NEW HAMPSHIRE COUNTIES

Merrimack Rockingham Stafford
County County County

Corn for Silage (green)
Acreage 3,667 1,502 1,599
Yield/Year (tons) 62,921 25,240 19,067
Yield/Acre (tons) 17.2 16.8 11.9

Alfalfa Hay (dry)
Acreage 3,438 2,472 1,388
Yield/Year (tons) 8,451 5,721 2,666
Yield/Acre (tons) 2.5 2.3 1.9

All Hay (dry)
Acreage 12,051 9,503 7,568
Yield/Year (tons) 24,047 16,647 11,363
Yield/Acre (tons) 2.0 1.8 1.5

• Other Tame Dry Hay
Acreage 5,918 4,665 4,600
Yield/Year (tons) 10,517 7,704 6,737
Yield/Acre (tons) 1.8 1.7 1.5

Apples
Acreage 382 958 167
Yield/Year (lbs) 3,317,140 16,490,645 1,421,486
Yield/Acre (lbs) 8,684 17,214 8,512

Vegetables, Melons, Sweet Corn
Farms 44 59 25
Acreage 111 889 190

Irish Potatoes
Farms 19 10 6
Acreage 18 78 NA
Hundred Weight 3,692 7,630 NA

Orchards (including apples)
Farms 40 31 25
Acreage 413 1,015 190

•
Source: 1978 Census of Agriculture; Vol. 1, Part 29, New Hampshire

(AC78-A-29), U.S. Department of Commerce, Bureau of the Census •
z.
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TABLE 2.1-16
(Sheet 4 of 5)

Revision 2
June 1982

•
1978 CROP CHARACTERISTICS FOR SURROUNDING MASSACHUSETTS COUNTIES

Essex Middlesex Norfolk
County County County

Corn for Silage (green)
Acreage 1,419 1,849 401
Yield/Year (tons) 22,420 32,278 6,848
Yield/Acre (tons) 15.8 17.5 17.1

All Hay (dry)
Acreage 8,297 10,944 2,732
Yield/Year (tons) 16,701 20,320 4,605
Yield/Acre (tons) 2.0 1.9 1.7

Other Tame Dry Hay
Acreage 4,909 5,046 1,395
Yield/Year (tons) 10,592 9,026 2,322
Yield/Acre (tons) 2.2 1.8 1.7

Apples •Acreage 356 1,212 71
Yield/Year (lbs) 3,727,414 14,224,300 461,498
Yield/Acre (lbs) 10,470.3 11,736.2 6,499.9

Vegetables, Melons, Sweet Corn
Farms 89 125 34
Acreage 1,826 2,569 408

Irish Potatoes
Farms 13 12 NA
Acreage 23 62 NA
Hundred Weight 2,603 6,909 NA

Orchards (including apples)
Farms 27 65 16
Acreage 381 1,373 76

Source: 1978 Census of Agriculture; Vol. 1, Part 21, Massachusetts
(AC78-A-2l), U.S. Department of Commerce, Bureau of the Census.

NA Information Not Available.

•
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1978 CROP CHARACTERISTICS FOR SURROUNDING MASSACHUSETTS COUNTIES

Plymouth Suffolk Worcester
County County County

Corn for Silage (green)
Acreage 3,279 NA 8,458
Yield/Year (tons) 34,431 NA 141,740
Yield/Acre (tons) 10.5 NA 16.8

All Hay (dry)
Acreage 4,656 NA 29,421
Yield/Year (tons) 8,667 NA 62,019
Yield/Acre (tons) 1.9 NA 2.1

Other Tame Dry Hay
Acreage 2,584 NA 17,618
Yield/Year (tons) 4,184 NA 35,818
Yield/Acre (tons) 1.6 NA 2.0

• Apples
Acreage 106 NA 3,010
Yield/Year (lbs) 278,888 NA 43,148,562
Yield/Acre (lbs) 2,631 NA 14,335

Vegetables, Melons, Sweet Corn
Farms 67 NA 107
Acreage 854 NA 1,514

Irish Potatoes
Farms 4 NA 14
Acreage 6 NA 30
Hundred Weight 1,338 NA 6,114

Orchards (including apples)
Farms 31 NA 100
Acreage 142 NA 3,222

Source: 1978 Census of Agriculture; Vol. 1, Part 21, Massachusetts
(AC78-A-2l), U.S. Department of Commerce, Bureau of the Census.

1.

•
NA = Information Not Available.



TABLE 2.1-17
(Sheet 1 of 3)

1978 LIVESTOCK AND LIVESTOCK PRODUCTS FOR MAINE BY COUNTY WITHIN 50 MILES

York

Cattle & Calves

Number of Head
Number Sold

Dairy Products Sold

Farms
Dollars ($1000)
Number of Milk Cows

Sheep & Lambs

Number of Head
Number Sold

Hogs & Pigs

Number of Head
Number Sold

Poultry

8,844
4,655

98
4,235

I (I)

3,598

to trJb:l

~ ......
0

I
t"'Q'>
(I)

N
789
541

£.

830
837

Source: 1978 Census of Agriculture, Vol. 1, Part 19, Maine (AC78-A-19),
U.S. Department of Commerce, Bureau of the Census.

Number of Hens and Pullets
of Laying Age

Broilers Sold
Turkeys Sold

NA = Information Not Available •

•

586,186
2,346,836
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•
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TABLE 2.1-17

(Sheet 2 of 3)

1978 LIVESTOCK AND LIVESTOCK PRODUCTS FOR NEW HAMPSHIRE BY COUNTY WITHIN 50 MILES

•

Cattle & Calves

Belknap Carroll Hillsborough Merrimack Rockingham Strafford

Source: 1978 Census of Agriculture, Vol. 1, Part 29, New Hampshire (AC78-A-29)
U.S. Department of Commerce, Bureau of the Census.

Number of Head
Number Sold

Dairy Products Sold

Farms
Dollars ($1,000)
Number of Milk Cows

Sheep &·Lambs

Number of Head
Number Sold

Hogs & Pigs

Number of Head
Number Sold

Poultry

Number of Hens and Pullets
of Laying Age

Broilers Sold
Turkeys Sold

1,985
1,273

24
763
651

128
67

199
314

NA
206*

74*

2,009
796

14
1,075

876

326
151

264
1,144

18,924
NA
13*

6,802
4,408

72
3,688
2,999

758
465

3,644
3,949

327,553
5,262*

302

10,922
5,854

101
5,591
4,456

1,238
748

778
1,682

65,494
246

1,325*

5,101
2,559

53
2,593
2,112

702
789

1,708
2,138

143,907
37,759*

4,472*

3,707
1,416

34
2,066
1,631

481
400

330
605

NA
954*
256*

1
2.

~

Ii
2.

,
2

1..

C/)

~O;l

~ .....
o
t-<C2"
C/)

N

l;Il:l
c....ltl
c: <
~ ~.

ltl en
~.

...... 0
\O~

00
NN

NA = Information Not Available.

* Numbers represent inventory of poultry when numbers sold not available.

I



TABLE 2.1-17
(Sheet 3 of 3)

1978 LIVESTOCK AND LIVESTOCK PRODUCTS FOR MASSACHUSETTS BY COUNTY WITHIN 50 MILES

I

NA = Information Not Available.

Source: 1978 Census of Agriculture, Vol. 1, Part 21, Massachusetts (AC78-A-2l)
U.S. Department of Commerce, Bureau of the Census.

Cattle & Calves

Number of Head
Number Sold

Dairy Products Sold

Farms
Dollars ($1000)
Number of Milk Cows

Sheep & Lambs

Number of Head
Number Sold

Hogs & Pigs

Number of Head
Number Sold

Poultry

Number of Hens and Pullets
of Laying Age

Broilers Sold
Turkeys Sold

Essex

4,151
2,729

34
2,616
2,054

233
130

2,991
3,175

48,072
30,600*

2,809*

Middlesex

5,719
2,971

51
2,934
2,216

664
362

13,766
13,850

193,502
14,416*
14,806

Norfolk

1,572
773

21
912
754

503
382

1,331
1,829

21,818
157*

NA

Plymouth

4,783
3,012

37
3,892
2,893

476
317

5,649
6,408

24,856
287*
680*

Worcester

22,776
13,454

230
14,495
11,888

1,270
773

15,012
15,628

438,924
1,387*
2,294*

Suffolk

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

~

2

t.

2.

en
t':1b:l
::d
It-'
o
t""'Q'>
en

N

::tl
~ro

c <
::I ~.

ro en
~.

t-'o
"'::I
00
N N

* Numbers represent inventory of poultry when numbers sold not available.
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• TABLE 2.1-18

1981 AVERAGE DAILY MILK PRODUCTION FOR COUNTIES WITHIN 50 MILES

County Number of Head Pounds Milk Sold/Day

Maine

York 2,868 88,191

New Hampshire

Belknap 675 12,332

Carroll 930 16,997

Hillsboro 3,450 98,605

Merrimack 4,427 124,055

Rockingham 2,195 57,375

Strafford 1,490 40,201

• Massachusetts

Essex 2,210 60,625

Middlesex 1,917 59,280

Norfolk 664 19,280

Plymouth 3,478 117,450

Worcester 12,219 384,090

Source: Massachusetts Department of Food and Agriculture; Dairy Division;
Boston, MA.



TABLE 2.1-19
(Sheet 1 of 3)

1978 STREAM GAUGE DATA
USGS

Stream Drainage Average Minimum Flow Maximum Flow
Gauge Area Period of Flow
Number Location (sq. mL) Record C.F.S. C.F.S. Date C.F.S. Date

01066500 Saco River Basin
Little Ossipee River @So. Limington, ME 161 9/40-current 294 1.7 10.7/65 5,760 3/15/77

01069500 Mousam River Basin
Mousam River @W. Kennebunk, ME 105 10/39-current 181 0.4 11/10/64 3,540 3/14/77

en01072100 Piscataqua River Basin t':ltp

Salmon Falls River @Milton, NH 108 10/68-current 209 19 8/30/70 3,500 3/15/77 ~
1-
0

01073000 Piscataqua River Basin
t""Q'>
en

Oyster River @Durham, NH 12.1 10 /34-current 19.4 0.23 8/18/71 862 9/11 /54 N

01073500 Piscataqua River Basin
Lampray River @Newmarket, NH 183 7/34-current 280 1.0 10/21/35 5,490 3/20/36

01073600 Piscataqua River Basin
Dudley Broo~ @Exeter, NH 4.97 5/62-current 7.15 0.0 --- 358 4/2/73

01087000 Merrimack River Basin
Blackwater River @Webster, NH 129 2/27-current 213 3.0 9/17/41 11,000 3/19/36

01089000 Merrimack River Basin
Soucook River @Concord, NH 76.8 10/51-current 111 1.5 8/7 /65 3,700 3/14/77

01090800 Merrimack River Basin
Piscataquog River @E. Weare, NH 63.1 3/63-current 93.9 0.0 8/27/64 1,530 5/1/69

01091000 Merrimack River Basin
So. Branch Piscataquog @Goffstown, NH 104 7/40-9/78 165 2.4 8/20/66 4,100 6/25/44

• • •



• • •
TABLE 2.1-19

(Sheet 2 of 3)

USGS
Stream Drainage Average Minimum Flow Maximum Flow
Gauge Area Period of Flow
Number Location (sq. m1.) Record C.P.S. C.F.S. Date C.F.S. Date

01092000 Merrimack River Basin
Merrimack River @Manchester, NH 3,092 10/36-current 5,274 98 10/11/64 102,500 9/23/38

01094400 Merrimack River Basin
No. Nashua River @Fitchburg, MA 63.6 10/72-current 128 9.4 7/31/77 2,080 12/21/73

01094500 Merrimack River Basin
--------

CJ)

No. Nashua River @Leominster MA 110 9/35-current 193 11.0 8/29/48 16,300 3/18/36 t':lt:l:l

::::' .....
0

01095500 Merrimack River Basin t"'l<">

So. Branch Nashua River @Clinton, MA 7/1896-current
CJ)

107.69 188 -- -- -- -- N

01096000 Merrimack River Basin
Squannacook River @West Groton, MA 62.8 10/49-current 110 2.0 9/7/65 4,010 10/16/55

01096500 Merrimack River Basin
Nash~ River@ E. Pepperell, MA 433 10/35-current 561 1.1 8/13/39 20,900 3/20/36

01097000 Merrimack River Basin
Assabet River @Maynard, MA 116 7/41-current 183 0;20 2/7/65 4,250 8/20/55

01097500 Merrimack River Basin
Sudbury River @ Framingham, MA 75.2 1/1875-current 115

01099500 Merrimack River Basin
Concord River @ Lowell, MA ·405 10/36-current 620 4~0 9/29/57 4;800 3/22/68

01100000 Merrimack River Basin
Merrimack River @Lowell, MA 4,635 6/23-current 7,200 199 9/23/23 173,000 3/20/36



TABLE 2 .1-19
(Sheet 3 of 3)

USGS
Stream Drainage Average Minimum Flow Maximum Flow
Gauge Area Period of Flow
Number Location (sq. m1.) Record C.F.S. C.F.S. Date C.F.S. Date

01100600 Merrimack River Basin
Shawsheen River @Wilmington, MA 35.3 11 /63-current 58.1 1.2 8/30/66 1.0?0 3/19/68

01101000 Parker River Basin
Parke~ River @ Byfield, MA 21.6 10/45-current 36.3 0.09 9/25/57 489 3/19/68

01101500 Ipswich River Basin
Ipswich River @So. Middleton, MA 43.4 6/38-current 62.0 0.1 9/24/57 833 3/19/68

til
t>jt::d

01102000 Ipswich River Basin
-------

~f-'
Ipswich River @Ipswich, MA 124 6/30-current 188 0.34 9/20/78 2,680 3/20/68 0

t"'t/">
til

01102500 Mystic River Basin
N

Aberjona River @Winchester, MA 24.2 4/39-current 27.6 0.00 10/10/50 835 8/19/55

01104200 Charles River Basin
Charles River @Wellesley, MA 211 8/59-current 272 1.0 9/8/65 2,410 3/21/68

01104500 Charles River Basin
Charles River @Waltham, MA 227 8/31-current 295 0.1 10/1/43 4,150 2/3/76

01105557 Blacks Creek Basin
Furnace Brook @Quincy, MA 3.83 10/72-current 5.90 0.11 6/21/73 291 5/13/75

01105585 Weymouth Fore River Basin
Town Brook @Quincy, MA 4.25 9/72-current 8.86 0.68 8/2/75 481 5/13/75

01105600 Weymouth Back River Basin
Old Swamp River @So. Weymouth, MA 4.29 5/66-current 9.52 0.11 9/10/71 566 3/18/68

Source: U.S. Geological Survey

• • •
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TABLE 2.1-20

COASTAL PARTY BOAT NUMBERS AND CAPACITIES 1

Operating Within 20 Miles of Shore

State

Maine2
New Hampshire
New Hampshire
Massachusetts
Massachusetts

Season

(April 2-0ctober 31)
(November i-April 1)
(April 2-0ctober 31)
(November i-April 1)

Number
Vessels

38
15 .
15
91
91

Passenger
Mean

37.2
48.4
31.3
50.9
32.3

Passenger
Range

16-83
30-72
18-72
13-140

4-97

Total

1414
726
469

4631
2939

Operating Up to 50-100 Miles From Shore

1. Does not include crew
2. Based on incomplete records
Source: N.E. Regional Fisheries Management Council; 1977•

•

State

Maine
New Hampshire
Massachusetts

Vessels

a
1
8

Passenger
Mean

72
51.4

Passenger
Range

13-97

Total

72
411



State

SB 1 & 2
ER-OLS

TABLE 2.1-21

MEAN NUMBER DAYS FISHED

Passenger Capacities
7-40 41-70 71+

•
Maine & New Hampshire
Massachusetts

78
104

100
110

120
133

Source: N.E. Regional Fisheries Management Council; 1978

•

•
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TABLE 2.1-22

MASSACHUSETTS ANGLER DISTRIBUTION BY FISHING ACTIVITY

Fishing Practice Percent of Total
Area 1 Area 2 Area 3

Surf Fishing Accesses. Jetties 20.7 3.0 1.7

Bridges. Inlets. Canals. Piers 51.4 68.9 60.2

Transient boaters 21.4 20.8 28.1

Resident Boaters 6.5 7.3 10.0

•

•

Area 1:
Area 2:
Area 3:

Source:

Newburyport to Gloucester
Gloucester to Cohasset
Cohasset to Plymouth

Massachusetts DiviSion of Marl~e Fisheries; 1977
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TABLE 2.1-23

FISH STOCKING 1979 IN THE VICINITY OF SEABROOK *

State Species Number Pounds

Maine Landlock Salmon 1.000 169
Rainbow Trout 300 33
Brown Trout 58.850 5.022
Lake Trout 6.000 500
Brook Trout 18.600 3.666

Total 84.750 9.390

Massachusetts Rainbow Trout 96.800 10.648+
Brown Trout 18.300 1.562+
Brook Trout 71.300 14.053+

Total 186.400 26.263+

New Hampshire Landlock Salmon 59.300 10.022+
Rainbow Trout 67.425 7.417+
Brown Trout 11.250 960+
Lake Trout 10.000 833+
Brook Trout 68.101 13.423+

Total 216.076 32.655+

* Within 50 miles
+ Estimated poundage

•

•

•
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TABLE 2.1-24

1979 STATE FISH HATCHERIES AND SPECIES PRODUCED

•

•

Location

Maine

Augusta
Casco
Deblois
Embden

Enfield
Gray
Grand Lakes Stream
New Gloucester
Palermo
Phillips

Massachusetts

Belchertown
Montigue
Palmer
Sandwich
Sunderland
North Andover·

New Hampshire

New Durham

New Hampton

Species Produced

Lake Trout
Landlock & Atlantic Salmon
Brook & Brown Trout
Landlock Salmon; Lake, Brook & Rainbow Trout,

(Rearing Station)
Salmon, Lake & Brook Trout, Artie Char
Brook & Lake Trout
Landlock Salmon
Brown Trout
Brook & Brown trout (Rearing Station)
Brook Trout (Brood Stock)

Brook, Brown & Rainbow trout
Trout Species
Coho, Landlock, Atlantic & Cocanese Salmon
Coho Salmon & Trout Species
Trout Species
S.M. Bas~, L.M. Bass, Chain Pickerel

Landlock Salmon; Rainbow, Brook, Brown· &
Lake Trout

Brook Trout
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TABLE 2.1-25

1977 COMMERICAL FISHERIES*
YORK COUNTY, MAINE

•
Species

Alewives
Anglerfish
Cod
Cusk
Flounder
Haddock
White Hake
Halibut
Atlantic Mackerel
Ocean Perch
Pollock
Shad
Sharks
Skate
Sturgeon
Bluefin Tuna
Whiting
Wolffish
Unclassified (food)
Lobster
Shrimp
Soft Clams
Squid
Seaweed (Irish Moss)

TOTAL

Harvest (lbs)

35,000
118,902

2,636,422
213,623

1,194,271
670,310

1,185,258
5,544

13,808
34,902

3,461,370
12,117

3,193
11,883

2,692
8,450

70,309
13,804
31,624

1,036,559
37,968
15,345

1,825
524,560

11,339,739

Value($)

2,000
44,096

668,974
39,562

380,646
297,143
163,554

6,974
4,034
7,136

548,757
1,085

363
1,276

394
5,272
5,473
1,393
4,208

1,775,456
20,724
19,667

290
27,800

4,026,277

•
Source: NMFS, Atlantic Ocean Data

•
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TABLE 2.1-26

1977 COMMERCIAL FISHERIES
ROCKINGHAM COUNTY, NEW HAMPSHIRE

•

Species

Alewives
Anglerfish
Bluefish .
Cod
Cusk
Eel
Flounder
Haddock
White Hake
Halibut
Sea Herring
Launce
Mackerel
Ocean Perch
Pollock
Shad
Sharks
Skate
Striped Bass
Common Sturgeon
Bluefin Tuna
Whiting
Wolffish
Unclassified"( food)
Shrimp
Rock Crab
Lobster
Sandworms

TOTAL

Harvest (lbs)

210,000
43,781

{200
951,025
131,297

5,600
463,122
223,637
395,136

3,010
54,383

6,400
4,562
9,599

1,207,850
4,239
3,980
5,838
2~000

1,076
3,547

35,184
2,540
9,708
2,850

22,600
474,100

23,800
4,301,064

Value ($)

7,518
14,736

40
234,427

24,314
4,963

143,871
89,766
54,530
4,615
2,638
2,624

728
2,003

191,444
382
584
606
700
179

2,833
2,736

276
1,372
2,500
2,373

812,038
32,280

1,637,076

I.

I

Source NMFS, Atlantic Ocean, Great Bay and Hampton River Data
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TABLE 2.1-28

1977 FISHERIES STATISTICS SUFFOLK COUNTY, MASSACHUSETTS

•

Species

Bluefish
Cod
Cusk
Common Eel
Flounder
Haddock
Red Hake
White Hake
Halibut
Ocean Perch
Pollock
Striped Bass
Bluefin Tuna
Whiting
Wolffish
Unclassfied (food)
Lobster
Soft Clams

TOTAL

Harvest (lbs)

6,000
8,775,700

232,100
15,000

1,273,700
5,930,900

500
509,000

1,300
2,183,700
3,323,700

15,000
41,400

7,700
177 ,000

2,900
880,467

25,831
23,401,898

Value ($)

900
2,098,964

46,286
8,200

557,447
2,123,302

375
97,718

1,667
450,846
601,328

11,250
20,747

737
18,120

871
1,562,613.

39,740
7,641,111

•

Source: NMFS, Atlantic Ocean Data
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TABLE 2.1-29

1977 COMMERCIAL FISHERIES
NORFOLK COUNTY, MASSACHUSETTS

•
Species

Bluefish
Cod
Common Eel
Flounder
Pollock
Striped Bass
Bluefin Tuna

TOTAL

Harvest (lb)

4,000
52,000
12,000
28,000

3,000
10,000
4,600

113,600

Value ($)

600
12,960

6,000
8,240
1,500
7,500
2,694

39,494

Source: NMFS, Atlantic Ocean Data

•

•
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TABLE 2.1-30

1977 COMMERCIAL FISHERIES
PLYMOUTH COUNTY, MASSACHUSETTS

•

•

Species

Alewives
Anglerfish
Bluefish
Butterfish
Cod
Cusk
Common Eel
Conger Eel
Flounder
Haddock
Red Hake
White Hake
Halibut
Mackerel
Ocean Pout
Pollock
Scup
Sea Bass
Sea Trout
Sharks
Skate
Striped Bass
Sturgeon
Swordfish
Tautog
Tilefish
Bluefin Tuna
Whiting
Wolffish
Unclassified (food)
Conch
Hard Clam
Lobster
Mussels
Razor Clams
Rock Crab
Sandworms
Bay Scallops
Sea Scallops .
Seaweed (Irish Moss)

.Soft Clams
Squid

TOTAL

Harvest (lbs)

26,000
50,600
26,600
1,300

1,349,600
4,800

21,100
1,000

1,327,000
25,300
53,100
49,500

400
11,600
75,000

232,300
81,600

2,600
1,100
1,000

26,100
113,100

700
144,700
17,300

100
111,000
181,800

15,500
92,500
26,250
46,079

1,055,181
135,000

928
11,000
10,500
15,500

257,700
1,079,400

56,667
94,300

6,832,805

Value ($)

910
15,127
4,484

469
349,308

570
11,770

72
491,518

8,677
3,296
5,687

529
2,989
5,098

25,524
11,196
2,646

126
54

2,477
99,485

94
211,947

1,258
27

72,732
13,153
1,302

27,090
10,500

125,670
1,980,900

76,500
348

2,750
20,000
48,050

370,717
43,174
87,180
21,818

4,157,222

Source: NMFS, Atlantic Ocean Data·
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TABLE 2.1-31

COMMERCIAL LANDINGS BY STATE

•
State

1978
Thousands ----Thousands

Pounds Dollars

1979
Thousands---- Thousands

Pounds Dollars

Source: NMFS Data

Maine

New Hampshire

Massachusetts

190,203

4,862

376,878

68,833

1,750

152,251

232,105

7,495

374,706

80,260

3,327

175,544

•

•
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• PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE LOCATION OF SITE
SEABROOK STATION - UNITS 1 & 2 WITHIN SOUTHEASTERN NEW HAMPSHIRE

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-1
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SITE BOUNDARIESSEABROOK STATION - UNITS 1 & 2
ENVIRONMENTAL REPORT

OPERATING LICENSE STAGE
I FIGURE 2.1-3
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PRINCIPLE STATION STRUCTURES

\ CONlAINMENl STRUCTURE
2 CONTAINMENT ENCLOSURE AREA
J CONTAIf"lMENT ENClOSuRE VENlllAllON AREA
4 TURBINE BUlLDING AND HEATER BAY
5 ADMINISTRATION AND SERVICE BUILDING
6 CIRCUlATING WAlf~ PUMPHOUSE
7 SERVICE WATER PUMPHOUSE
8 ELECTRICAL CONTROL ROOM
9 INTAKE TRANSITION STRUCTURE

\0 DISCHARGE TRANSITION STRUCTURE
11 CONTROL BUilDING
12 DIESEl GENERA10R BUilDING
lJ NON. ESSENTIAL SWITCHGEAR ROOM
1.4 RHR SPRA~ EQUIPMENT VAULT
15 PRIMARY AUXiliARY BUILDING
16 fUEL STORAGE BUILDING
17 CONDENSA1E STORAGf TANK
1B fMERGENCY nEDWATER PUMPHOUSE
19 SHAM & FEEDWAlER PIPE CHASE I EAST I
20 SHAM & fHDWATER PIPE CliASE (WESl\
21 PRE· ACTION VALVE BUI1DING
22 PERSONNfL HATCH AREA
13 TAI~~ FARM AREA
24 WASTE PROCESSING BUILDING
25 SERVICE WAHR COOLING TOWER
26 DEMINERAliZED WAHR SlORAGE TANK
27 CON1ROL BUILDING MAKE·UP AIR INTAKE STRUCluRE.a TRANSFORMER AREA
.9 SWITCHING STATION ISUBSTATION\
30 FIRE PROHClION TANKS
31 FIRE PUMP HOUSE
32 fUEL Oil STORAGE TANK
33 GUARD HOUSE
34 SETll'NG BASIN
3S SEWAGE TREATMENT & lAGOON AREA
36 MtTEORlOGICA110WER
37 RETAINING WAll
38 SEAWALL
39 RIPRAP
40 EDUCATION CENTER
41 MiSe NON·OPERATIO~,jAl STRUClURES
42 PERMAMENT SECIJRIH fENCE fOR OPERATING wms I AND 2
43 SUPPLEMENTARY fENCE FOIl PROTECTION Of ANCILLARf PLANT STRUCTURES
4~ TEMP(llAl!f SEeURIH fENCE ISO~TlNG OPERATING UNIT I DURING CONSTRUCTION Of UNIT 2
4S CHLORII~ATION BUIlDIN(;
46 STEAM GENERATOR BLOWDOWN aUllDI~

47 TRAIMNG CENTER
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POPULATION TOTALS

RING MILES
RING TOTAL MILES

CUMULATIVE
POPULAT ION POPULATION

0-1 870 0-1 870

1- 2 5,820 0-2 6,690

2-3 8,160 0-3 14,850

3-4 7,430 0-4 22,280

4-5 12,470 0-5 34,750

5-10 72,550 0-10 107,300

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 1983 RESIDENT POPULATION
SEABROOK STATION - UNITS 1 & 2 (0-10 MILES)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-5



•

•

(17,930 ,

w

I XXX ITotal Se~ment
....._---'. Populotlon

125 ,950 I
N

22,010

9,270

s
113,560 I

129,380 I

NNE

I 7,120 I

110,580 I

o
I 990

E

POPULATION TOTALS

RING MIL·ES
RING TOTAL MILES

CUMULATIVE
POPULATION POPULATION

0-1 1,870 0-1 1,870

1- 2 12,650 0-2 14,520

2-3 14,960 0-3 29,480

3-4 12,540 0-4 42,020

4-5 20,940 0-5 62,960

5-10 152,140 0-10 215,100

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 2025 RESIDENT POPULATION
SEABROOK STATION - UNITS 1 & 2 (0-10 MILES)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-6
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POPULATION TOTALS

RING CUMULATIVE
RING, MI LES POPULA TION TOTAL MILES POPU LATION

0-10 107,300 0-10 107,300

10-20 261,900 0-20 369,200

20-30 778,700 0-30 1,147,900

30-40 1,499,600 0-40 2,647,500

40-50 1,317,800 0-50 3,965,300

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 1983 RESIDENT POPULATION
SEABROOK STATION - UNITS 1 & 2 (0-50 MILES)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-7



•

•

1218,200 I
WNW

I 352,600 I
W.

WSW

1468,400 I

., xxxl Totol Segment
Populotion

1128,900

N

251,400

S

I 616,200

SSE
50,200

14,700 I
NE

o

12,200

1,000

E

ESE
2,400

•

POPULATION TOTALS

RING CUMULATIVE
RlNG, MILES POPULA TION TOTAL MILES POPU LATION

0-10 215,100 0-10 215,100

10-20 400.100 0-20 615,200

20-30 1,010,400 0-30 1,625,600

30-40 1,924,100 0-40 3,549,700

40-50 1,614,800 0-50 5,164,500

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 2025 RESIDENT POPULATION
SEABROOK STATION - UNITS 1 & 2 (0-50 MILES)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-8
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DWELlI NG TOTALS

RING MILES
RING

TOTAL MILES
CUMULATIVE

DWELLINGS DWELLINGS

·0-1 6 0-1 6

1-2 1,334 0-2 1,340

2-3 1,054 0-3 2,394

3-4 942 0-4 3,336

4-5 677 0-5 4,013

5-10 1,646 0-10 5,659

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEASONAL DWELLING UNITS
SEABROOK STATION - UNITS 1 & 2 (0-10 MILES)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-9
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POPULATION TOTA LS

RING MILES
RING

TOTAL MILES
CUMULATIVE

POPULATION POPULATION

0-1 32 0-1 32

1- 2 7,204 0-2 7,236

2-3 5,690 0-3 12,296

3-4 5,088 0-4 18,014

4-5 3,655 0-5 21,669

5-10 8,886 0-10 30,555

• POPULATION =NUMBER OF DWELLI NG UNITS x 5. 4 PERSONSIUNIT

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE WEEKDAY SEASONAL DWELLI NG
SEABROOK STATION - UNITS 1 & 2 UNIT POPULATION*

ENVIRONMENTAL REPORT (0-10 MILES)
OPERATING LICENSE STAGE

I FIGURE 2.1-10
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POPULATlON TOTA L5

RING MILES RING
TOTAL MILES CUMULATIVE

POPULAT ION POPULATION

0-1 46 0-1 46

1- 2 10,138 0-2 10,184

2-3 8,012 0-3 18,196

3-4 7,158 0-4 25,354

4-5 5,146 0-5 30,500

5-10 12,512 0-10 43,012

* POPULATION=NUMBER OF DWELLING UNITS x 7.6 PERSONSIUNIT

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE WEEKEND SEASONAL DWELLING
SEABROOK STATION - UNITS 1 & 2 UNIT POPULATION·

ENVIRONMENTAL REPORT (0-10 MILES)
OPERATING LICENSE STAGE

I FIGURE 2.1-11
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POPULATION TOTALS

RING MILES
RING TOTAL MILES

CUMULATIVE
POPULATION POPULATION

0-1 0 0-1 0

1-2 4,809 0-2 4,809

2-3 2,800 0-3 7,609

3-4 929 0-4 8,538

4-5 1,481 0-5 10,019

5-10 1,005 0-10 11,024

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEASONAL OVERNIGHT PEAK POPULATION
SEABROOK STATION - UNITS 1 & 2 (HOTEL, MOTEL AND GUESTHOUSES)

ENVIRONMENTAL REPORT (0-10 MILES)
OPERATING LICENSE STAGE

I FIGURE 2.1-12
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POPULATlON TOTA L5
RING TOTAL MILES

CUMULATIV E
RING MILES POPULAT ION POPULATION

0-1 0 0-1 0

1 - 2 300 0-2 300

2-3 500 0-3 800

3-4 760 0-4 1,560

4-5 1,600 0-5 3,160

5-10 4,488 0-10 7,648

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE PEAK CAMPGROUND POPULATION
SEABROOK STATION - UNITS 1 & 2 (0-10 MILES)ENVIRONMENTAL REPORT

OPERATING LICENSE STAGE

I FIGURE 2.1-13
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VEHICLE TOTALS

RING MILES
RING

TOTAL MI LES
CUMULATIVE

VEHICLES VEHICLES

0-1 0 0-1 0

1- 2 4,168 0-2 4,168

2-3 852 0-3 5,020

3-4 1,021 0-4 6,041

4-5 1,347 0-5 7,388

5-10 2,574 0-10 9,962

*DATA REPRESENTS VEHICLE COUNTS FOR JULY 22,1979{LESS LEASED PARKING SPACES),

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE MAXIMUM NUMBER OF VEHICLES
SEABROOK STATION - UNITS 1 & 2 OBSERVED IN BEACH AREA PARKING LOTS·

ENVIRONMENTAL REPORT (0-10 MILES)
OPERATING LICENSE STAGE

1 FIGURE 2.1-14
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POPULATION TOTALS

RING MILES
RING TOTAL MILES CUMULATIVE

POPULAT ION POPULATION

0-1 0 0-1 0

1-'2 16,166 0-2 16,166

2-3 2,896 0-3 19,062

3-4 5,312 0-4 24,374

4-~ 6,067 0-5 30,441

5-10 12,233 0-10 42,674

• POPULATION=CAPACITY OF LOTS(LESS LEASED SPACE) x3.2 PERSONS/VEHICLE

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

BEACH AREA PARKING LOTS
ESTIMATED PEAK TRANSIENT POPULATION·

(0-10 MILES)

FIGURE 2.1-15.
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VEHICLE TOTALS

RING MILES RING TOTAL MILES CUMULATIVE
VEHICLES VEHICLES

0-1 0 o - 1 0

1- 2 1,161 o - 2 1.161

2-3 653 0-3 1,814

3-4 657 0-4 2,471

4-5 731 0-5 3,202

5-10 745 0-10 3,947

BEACH AREA ON-STREET
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE VEHICLE PARKING CAPACITY

SEABROOK STATION - UNITS 1 & 2 DAILY TRANSIENTS ONLY
ENVIRONMENTAL REPORT (0-10 MILES)

OPERATING LICENSE STAGE

I FIGURE 2.1-16
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POPULATlON TOTAL5
RING TOTAL MILES

CUMULATIVE
RING MILES POPULATION POPULATION

0-1 0 0-1 0

1- 2 1,574 0-2 1,574

2-3 112 0-3 1,686

3-4 280 0-4 1,966

4-5 1,377 0-5 3,343

5-10 4,534 0-10 7,877

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE POPULATION OF MAJOR EMPLOYERS
SEABROOK STATION - UNITS 1 &2 (0-10 MILES)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.1-18
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POPULATION TOTA L5

RING MIL·ES RING
TOTAL MILES CUMULATIVE

. POPULAT ION POPULATION
0-1 0 0-1 0

1-2 3,715 0- 2 3,715

2-3 2,089 0- 3 5,804

3-4 2,103 0-4 7,907

4-5 2,339 0-5 10,246

5-10 2,384 0-10 12,630

• POPULATION =ON-STREET VEHICLE PARKING CAPACITY x 3.2 PERSONSIVEHICL~

BEACH AREA ON-STREET PARKING
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE POPULATION ESTIMATE*

SEABROOK STATION - UNITS 1 & 2 DAILY TRANSIENTS ONLY
ENVIRONMENTAL REPORT (0-10 MILES)OPERATING LICENSE STAGE

I FIGURE 2.1-17
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POPULATlON TOTA L5

RING MILES
RING TOTAL MILES

CUMULATIV E
POPULAT ION POPULATION

0-1 46 0-1 46

1-2 35,128 0-2 35,174

2-3 16,297 0-3 51,471

3-4 16,262 0-4 67,733

4-5 16,633 0-5 84,366

5-10 32,622 0-10 116,988

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 1980 PEAK SUMMER WEEKEND

SEABROOK STATION - UNITS 1 & 2 TRANSIENT POPULATION
ENVIRONMENTAL REPORT (0-10 MILES)

OPERATING LICENSE STAGE

I FIGURE 2.1-19
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POPULATION TOTALS

RING MILES
RING TOTAL MIL~S

CUMULATIVE
POPULATION POPULATION

0-1 32 0-1 32

1-2 22,435 0-2 22,467

2-3 11,246 0-3 33,713

3-4 10,246 0-4 43,959

4-5 11,728 0-5 55,687

5-10 24,997 0-10 80,684

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 1980 PEAK SUMMER WEEKDAY
SEABROOK STATION - UNITS 1 & 2 TRANSIENT POPULATION

, ENVIRONMENTAL REPORT (0-10 MILES)
OPERATING LICENSE STAGE

I FIGURE 2.1':20
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2.2.1 Terrestrial Ecology

'.

The information in this section remains unchanged from that presented in
the comparable section of the Seabrook Station ER-CPS (Section 2.7.1) except
as noted below. Additional information is also presented.

Construction of the station has resulted in the ~liminatio~of poitions
of the terrestrial biotic communities previously described in the ER-CPS.
Generally, the area affected is that identified as the construction site
proper in CP-ER Section 4.1.1. Greater familiarity with the surrounding
undisturbed plant and animal populations gained over the past six years
verifies the information presented earlier. The types. of life previously
found on the site before construction still exist in areas adjacent to the
station. While the imposition of a large cleared area now occupied by the
project must exert some influence on nearby undisturbed ecological features,
it has not yet modified its qualitative character to an observable degree.

Biotic features noted earlier can still be found in the contiguous area.
In particular, certain plants and plant associations that were judged worthy
of protection have been given special attention and have therefore survived
construction trauma. Specifically, the· wl~a=cof~fee (Triosteum aurantiacum)
and its associates bush ,clover (Lespedeza sp.), Venus' looking glass (Specularia
sp.), and wild licorice (Galium circaezans) that were located on the site
were. protected by fencing. Another area, the hemlock ravine, a botanical
association that occupies about eight acres along the south edge of the
access road into the Education Center has been preserved. O~her=o~d~na~y

pra:nt=a~s'socfae-tons, gen-eral~ly=s't'and's=of=narawo-6a=l: ree s ;-have~he-en~l:e"et
?wnerever-pocs's'i'M~e. ' The surrounding Spartina marsh received careful

protection from harm by construction activity and appears to be in a
condition comparable to that of the preconstruction period.

2.2.2

2.2.2.1

Aquatic Ecology

Introduction

Plankton, benthos and finfish have been monitored in the Hampton-Seabrook
estuary and the nearshore marine areas since 1969. Initial studies (NAI,
1971, 1972 a-i) focus on the biota of the estuary where the intake location
was originally proposed. Up to 1975, several special studies were conducted
to address questions on the offshore siting of the intake and discharge
structures. Beginning in July 1975, a pre-operational ,program was adopted
to establish consistent spatial and temporal monitoring in the study area.

H~rein is a review of the major biotic components of the local marine
community with a concentration on data collected since 1975; more detailed

2.2-1
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information can be gained by referring to the technical documents cited
in each section. Discussed are species present in each habitat, their
spatial and temporal distribution and their relative abundance. ••
2.2.2.2 Plankton

a. General

An overview of the major components of the plankton community recorded
in the Seabrook study area is presented in Table 2.2-1.

b. Phytoplankton

Phytoplankton typically reach peak abundance in late spring and again,
in fall. These "blooms" are directly related to availability of light
and plant nutrients which are, in turn, generally associated with
seasonal patterns of thermal stratification and destratiflcation
(mixing) of the water column and coastal runoff.

In the vicinity of the intake site (Station 2), net phytoplankton blooms
typically occur in the spring from March through April and in the fall
from September through November; in 1978, an additional peak was
exhibited in the surface waters in June (Figure 2.2-1). Blooms are
typically dominated by the chain forming diatom, Chaetoceros
Thalassiosira, whose distribution varied seasonally (NAI, 1977a; 1980a).
Thalassiosira have been numerically important during the early spring,
Ceratium are mid-summer to fall dominants and Rhizosolenia alata and
Skeletonema costatum are fall dominants (Table 2.2-2).

The total phytoplankton community (including nanopl~nkton), monitored
through bi'omass (chlorophyll a) and productivity (1 C) estimates, also
reflect the spring and fall blooms in the populations (Figure 2.2-2).
Certain nutrient levels in the seawater show a tendency toward maximum
levels in winter, prior to the spring phytoplankton bloom (Figure 2.2
3). Since 1977, whole water collections were made which sample both
the nanoplankton and net phytoplankton fractions together. The smaller
portion of the phytoplankton community, however, comprises the largest
variety of taxa, represent a considerable portion of the biomass
(especially in summer) and contribute substantially to measures of
primary production (e.g., 14C uptake). Whole water phytoplankton
densities (which include both nanoplankton and net phytoplankton) are
greatest in early spring from March through April, in summer from late
May through early June and in fall from October through November (Figure
2.2-1); these blooms have been dominated by Skeletonema costatum and
Olisthodiscus luteus. The chlorophyll A and Carbon 14 uptake values
reflect these blooms. Ranking the most abundant whole water
phytoplankton in 1978 (Table 2.2-2) reveals that the smaller centric
diatoms are much more abundant than net collections indicate.

2.2-2
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Zooplankton

Microzooplankton in the vicinity of the intake site (Station 2)
demonstrate a definite seasonal pattern with highest densities in summer
and lowest densities in winter (Figure 2.2-4). Holoplankters,
invertebrate animals which spend their entire life cycle drifting in
the water column (e.g., copepod nauplii, Oithona spp. and Pseudocalanus
spp.) comprise approximately 80% of the microzooplankton (Table 2.2-
3). Meroplankton, the early life stages of benthic invertebrates (e.g.,
bivalve veliger larvae, gastropod veliger larvae and polychaete larvae)
and finfish (Section 2.2.2.4) are seasonally"abundant. Bivalve veliger
larvae rank third or fourth and comprise approximately 15% of the
microzooplankton over the year.

Mesozooplankton follow the same seasonal pattern as microzooplankton,
with highest densities in summer and lowest in winter (Figure 2.2-4).
Calanoid copepods (e.g., Pseudocalanus spp., Temora longicornis and
Centropages spp.) comprise approximately 80% of the mesozooplankton
(Table 2.2-4).

Although the seasonal distribution of the macrozooplankton (collected
after July 1977) was similar to the mesozooplankton (collected prior
to July 1977), overall densities were lower (Figure 2.2-4). The change
in mesh size was reflected in lower zooplankton densities during the
winter months due to a shift toward the collection of the larger and
generally less abundant holoplankton and meroplankton (Table 2.2-4).
Larger calanoid copepods (e.g., Calanus finmarchicus, Centropages spp.
and Pseudocalanus spp.) comprise approximately 60% of the
macrozooplankton.

2.2.2.3 Benthos

•

a. General

The types of benthic organisms found in the Hampton-Seabrook study
area are determined by the "type of substrate in each locale as we~l

as its depth or degree of exposure (Table 2.2-5). Invertebrates ranging
from interstitial microfauna (e.g., harpacticoid copepods) to motile
epibenthos (e.g., lobsters) and macroalgaefrom crustose coral lines
to kelps have been studied (Table 2.2-5). An overview of each aspect
of the community is given below.

b. Marine Macrofauna

1. Intertidal

Distribution and composition of the Hampton-Seabrook intertidal
faunal communities is determined primarily by substrate type and
degree of exposure to wave action (Lubchenco and Menge, 1978;
Menge, 1976; NAI, 1979b). Along with these major community

2.2-3



SB 1 & 2
ER-OLS

structuring parameters, faunal adaptation to physical parameters
associated with tidal height, i.e., length of immersion,
fluctuations of water temperature and salinity, secondarily
determines the distribution and composition of this faunal
community (Stephenson and Stephenson, 1972). Three distinct
substrate types are found in the study area: 1) algae covered
ledge at Outer Sunk Rocks (Station 1); 2) algae covered boulders
(small to large) on cobble matrix at Great Boar's Head (Station
4); and 3) medium-fine sand moderately well sorted at Hampton
Beach (Station 2).

Ledges and boulders within the study area have major community
characteristics similar to those found on hard substrates studied
by Lubchenco and Menge (1978); dominant taxa are listed in Table
2.2-6. Going from mean high water to mean low water Semitalanus
balanoides gives way to Mytilid dominance (NAI, 1977b, 1979b).
Fucoid algae (Fucus spp. and Ascophyllum nodosum) give way to
Chondrus crispus and Gigartina stellata from mean high water to
mean low water (see Section d.2). Total species varies inversely
with tidal height (Table 2.2-7).

Both hard substrate stations are subjected to intermediate wave
exposure (as defined by Lubchenco and Menge, 1978) since both
Chondrus crispus and Mytilids exist in the low intertidal. The
stations differ physically, in that solid ledge with a steep slope
is found at Outer Sunk Rocks while at Great Boar's Head small
to large boulders are distributed over a gradual slope (Figure
2.2-5). Such substrate and slope distinctions produce differences
in the distribution of faunal dominants and in the composition
of algal dominants. The differences are seen primarily in the
area around mean sea level. At Boar's Head Semibalanus balanoides,
Fucus distichus spp. edentatus and F. vesiculosus dominate the
mean sea level zone (Table 2.2-6, Subsection d.2), while at Outer
Sunk Rocks Mytilids, ~ vesiculosus and Ascophyllum nodosum
dominate this zone (Table 2.2-6, Subsection d.2). In the mean
high water zone, the faunal and algal dominants are the same at
both stations, B. balanoides and A. nodosum; in the mean low water
zone Mytilids, C. crispus and ~ stel1ata dominate.

Communities at the two hard substrate stations though somewhat
different in composition, exhibit similar community stability.
Structural dominances have not changed since the study began in
September 1975 (NAI, 1977b, 1979b). Comparisons of results between
years indicate that while individual species' settlement and
survivorship does change between years, dominance does not.

Whereas the hard substrate stations are relatively stable over
time, the sand substrate station (Hampton Beach) is characterized
by considerable biological instability. This station is sparsely
occupied by a constantly changing assortment of invertebrates
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(Tables 2.2-6 and 2.2-8). A stable sand beach community with
moderate seasonal variability and fluctuations in population
densities as observed at nearby Wallis Sands Beach in Rye, New
Hampshire (Croker, 1977 and Croker et al., 1975), was not found
at the Hampton Beach site. Over the two years of study at Station
2 no consistent pattern of dominance or species composition was
observed (NAI, 1977b, 1979b). The Hampton Beach site is subject
to storm erosion in winter and a high volume recreational use
in summer, including sand redistribution by bulldozer from mid·
and high areas to the lower sections of the beach and mechanical
s.ifting of the intertidal zone for litter (NAI, 1979b). These
activites probably result in a major disruption of community
development since they occur ~uring periods of high water
temperatures and normally maximum beach profile stability.

Subtidal

Subtidal substrate in the area of the Seabrook Station discharge
structures is primarily ledge or large boulders (Table 2.1-9).
An area of cobble (rock less than 6" in diameter) exists in the
northeast quadrat of the study area primarily around the 60' or
greater depth contour. The area around the intake is composed
of fine to very fine sand, moderately well sorted (Table 2.2-9).
Substrate heterogeneity has a major influence on the natural
variability found within the shallow subtidal benthic communities,
not only within the area of Seabrook Station discharge and intake
structures but along the entire New Hampshire coast.

Substrate and depth are helpful in explaining distributional trends
(NAI, 1977b, 1979b)~ Along with these physical characteristics,
the abundance of the foliose red algae, Phyllophora and Ptilota,
amount of siltation on hard substrates, sediment sorting, sediment
chemical oxygen demand and species redundancy on sand substrates
are helpful in explaining the structure of the macrofaunal
community (Figure 2.2-6). Of the 593 taxa and 253,956 individuals
collected during two years of study (NAI, 1979b), the number of
taxa showed the following substrate distribution: # taxa, sand
< # taxa, hard/cobble < # taxa, hard/ledge (Figure 2.2-7).

The hard substrate areas are a mosaic of rocks, ledge, gravel
and sand, each with an associated faunal assemblage. The majority
of hard substrate fauna, including the numerically dominant, form
a ubiquitous group of epifaunal species commonly associated across
all the depth zones studied (Table 2.2-10). The past years of
study suggests these taxa occur with high fidelity within the
Seabrook hard substrate stations (NAI, 1979b). In addition to
this ubiquitous group of dominant fauna, there are smaller hard
substrate species groups composed of the less common, less abundant
taxa distributed within narrower depth ranges. In total, these
groups represent less than 15% of all organisms collected (NAI,
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1979b).

On sand substrate there is a ubiquitous group of fauna, as well,
that composes greater than 85% of the organisms collected (Table
2.2-10) and occur with high fidelity. At those stations with
very fine, poorly sorted sediments or which overlay areas of gravel
the continuity of the ubiquitous fauna group breaks down (NAI,
1979b); these groups are composed of the less common, less abundant
taxa.

Recruitment to species populations and predation by finfish and
epibenthic crustaceans induce variability in abundance of specific
taxa. At hard substrate stations, peaks in total number of
individuals generally occur during the spring and fall (Figure
2.2-8). At sand stations, no consistent temporal trends are
observed in total number of taxa and in total number of individuals
(Figures 2.2-7 and 2.2-8). Spawning and recruitment generally
occur during all seasons of the year. Some recruitment activity
occurs during the spring, while early summer generally constitutes
a period of low recruitment. The major predators (lobster, crabs,
cunner, pollock, cod, winter flounder) are generally abundant
during spring and early summer months (NAI, 1979b). The most
active recruitment period occurs during the late summer, fall
period with most of the dominant fauna exhibiting peak densities
during October (NAI, 1979b). A comparison of the two fall periods
studied indicates that recruitment during fall 1976 was generally
equal to or greater than during fall 1975 (NAI, 1979b). During
the winter, fewer species spawn and recruit while most major
predators leave the area or become inactive. It does not appear
that rates of recruitment are correlated with water temperature
at least within the range of variation experienced during past
study years. Most other biological functions within the Seabrook
benthic community do, however, appear to be correlated with water
temperature. General activity (feeding, movement, etc.) decreases
as water temperature decreases during November and increases as
water temperature increases during March-April. Greatest activity
occurs during the months of highest water temperatures (July,
August, September).

3. Meiofauna

Meiofauna are defined as those metazoans passing through a 1.0
mm sieve and retained on a 0.063 mm sieve (Wieser, 1960; McIntyre,
1969; McIntyre and Murison, 1973). Meiobenthos consist of
permanent members, viz., species of small adult size which spend
their entire life in the habitat; and temporary meiobenthos, viz.,
juvenile stages of the macrofauna (McIntyre, 1969). Most
invertebrate classes are represented in the meiofauna, some of
which are unique, aberrant forms restricted exclusively to
meiofaunal existence (Swedmark, 1964). Due to short generation
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times and extremely small size. meiofauna may be more responsive
indicators of environmental stress than their macrofaunal
counterparts (Fenchel. 1967; McIntyre. 1969).

Between 1975 and 1977. meiofauna have been studied in three marine
habitats in the Hampton-Seabrook coastal area: 1) oceanic subtidal
soft substrate. 2) estuarine intertidal and subtidal soft
substrates. and 3) oceanic algal holdfasts. Methods used for
these studies as well as specific details of station locations
and descriptions are presented in NAI. 1977b and 1979b.

Few temporally consistent biological patterns were apparent from
the results of quarterly meiofaunal sampling. Meiobenthos exhibit
either short life cycles or short residence times, in the meiofauna.
Also. these events are species specific and probably not
synchronous among the community. In addition. substrate
disturbance is common. breaking temporal continuity of the
community at stations sampled over time. Difficulty of identifying
meiofaunal taxa to species is yet another compounding factor
hindering temporal descriptions.

Diverse taxonomic assemblages characterize the meiofauna at all
habitats sampled from 1975 throughmid-1977 (Table 2.2-11).
Nematodes and harpacticoid copepods dominate the community
compositions'at all'sites surveyed (Table 2.2-12). While nematodes
were not identified to species. 47 distinct harpacticoid species
have been identified from the habitats samples (Table 2.2-13).
Most of these species were habitat specific as only 10 species
were collected from all habitats.

Studies of harpacticoid copepods in the meiofauna communities.
involving both taxonomic and reproductive investigations. show
that temporal biological events can be both species specific as
well as habitat specific. Ubiquitously distributed harpacticoid
species such as. Halectinosoma sp. 1 and Dactylopodia vulgaris
reach population peaks at different times in different habitats.
At estuarine stations. spring peaks are common. whereas at the
oceanic habitats summer-fall peaks are observed (Table 2.2-14).
Dominance structure. at least among harpacticoids. is continuous
over time. Records from the oceanic soft substrate stations show
that Thompsonula hyaenae. Helectinosoma sp. 1 and Dactylopodia
vulgaris persist as dominants at least from mid-1975 through mid
1977 (Table 2.2-14).

4. Settling Panel Community

A total of 98 faunal taxa. 23 macroalgal taxa and 14 diatom species
have been collected between 1975 and 1978 on settling panels (Table
2.2-15). Some differences are observed between offshore stations
(1. 4) and nearshore stations (19. 31) which suggest some
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relationship between the distance from major shallow water habitat
areas and the intensity of settlement by pelagic larvae (NAT,
1980b). Otherwise the taxa common to all stations are generally
species characteristic of shallow marine habitats along the
northern New England coast (Table 2.2-15), each exhibiting a
pelagic phase in its life cycle. Thus, the four coastal stations
are probably exposed to the same assemblage of surface oriented
pelagic larvae due to the mixing and distributional effects of
wind, tide and current in the local area. The ubiquity of dominant
settlement taxa has been documented by numerous other studies
in northern New England (NAT, 1980b).

Settlement of diatoms, macroalgae and macrofauna have exhibited
distinct seasonal patterns which have been repeated in each year
studied. Each major species exhibits a characteristic period
and duration of settlement activity (Figure 2.2-9). These activity
periods correspond most strongly to seasonal changes in water
temperature (NAT, 1977b and 1979b). Summer and early fall are
the most active periods for settlement of macroalgae and animals.
Diatoms are more common on panels in early spring and late fall,
perhaps reflecting a reduced competition for space and not
reproductive peaks. Of all species collected on fouling panels
(Table 2.2-15) Mytilus edulis has the most prolific and prolonged
settlement period (Figure 2.2-10). The hydroid Tubularia spp.
exhibits the most intensive growth on settlement panels; however
its initial settlement has been temporally unpredictable over
the course of this study.

Two types of colonizers occur: primary, which are those taxa
which can colonize bare or previously settled surfaces during
their active periods, e.g., Balanus, Mytilus, most diatoms and
algae, and Tubularia spp., and secondary, those taxa which only
successfully colonize surfaces with existing flora and fauna,
e.g., Hiatella spp. and most polychaetes. Secondary colonizers
successfully settle only where a suitable habitat exists during
their brief period of colonizing activity.

Both season and duration of panel exposure affect the diversity
and biomass of the settling biota (Table 2.2-16). A one month
panel exposed in August was usually more diverse and heavily
colonized than a four month panel exposed from January through
April (NAT, 1980b). Between year differences in colonization,
however, is minimal. The composition of_ settlement biota has
been dominated by the same group of species (Table 2.2-17) in
all three years of study (NAI, 1977b and 1979b).
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Estuarine Macrofauna

1. General

The Hampton-Seabrook estuary is composed of two regions, Hampton
and Seabrook harbor areas (Stations 8 and 6, respectively) that
include the Public Service barge docking facility, and the river
systems (which include Stations 3 [Brown's River] and 7 [Tide
Mill Creek]) which drain into the harbor areas. The harbor area
consists of large, sandy tidal flats with temperature and salinity
characteristics similar to the nearshore marine waters. The rivers
are relatively narrow cuts in the salt marsh with steep banks
and sand-silt substrates; considerable fluctuations in temperature
and salinity occur in these rivers due to the influence of fresh
water and the high surface to volume ratio of the water body.

•

2. Intertidal

The intertidal habitat in the Hampton-Seabrook estuary consists
primarily of fine :to medium sand. A total of 89 taxa were
collected intertidally through 1977 at the four sites studied
(Table 2.2-18). These taxa were dominated by Streblospio benedicti,
Mya arenaria, Nereis diversicolor-virens, Capitella capitata,
Mytilidae, Macoma balthica and Tellina agilis (Table 2.2-19).
The numbers of species present at all stations were variable,
ranging from 2 to 35 species; no consistent spatial pattern was
observed (Figure 2.2-11). Total abundances of all species also
varied; Station 8 had high overall abundances, Stations 3 and
7 had moderate abundances and Station 6 had low abundances (Figure
2.2-11) •

Numbers of species collected at intertidal stations showed no
consistent seasonal trends; however, a slight increase was noted
in 1976-1977 compared to 1975-1976 (Figure 2.2-11). Overall
abundances were variable but peaks were noted in August 1976 and
May 1977. These peaks were due to large numbers of Mya arenaria,
Streblospio benedicti and Capitella capitata (Figure 2.2-12).

•

3. Subtidal

The subtidal habitat in the estuary is largely composed of very
fine to medium sand. A total of 126 species was collected
subtidal1y through 1977 (Table 2.2-18), dominated by Mya arenaria,
Streblospio benedicti, Mytilidae, Capitella capitata, Gemma gemma,
Nereis diversicolor-virens, and Tellina agilis and Paraonis fulgens
(Table 2.2-19). The numbers of species are similar at all stations
ranging from 7 to 44 species (Figure 2.2-13); no spatial
differences are observed. Total abundances are variable and
consistently lowest at Station 7 (Figure 2.2-13). No other
consistent spatial abundance patterns are noted •
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Numbers of species show no consistent seasonal trends, however,
numbers were higher in 1976-1977 than 1975-1976 (Figure 2.2-13).
Abundances were variable over time, with peaks noted in February
1976 (Station 3 only), August 1977 (Stations 3, 7 and 8) and
November 1977 (Station 6 only) (Figure 2.2-13). These peaks were
primarily due to large abundances of Streblospio benedicti, Mya
arenaria, Capitella capitata, Mytilidae and Tellina agilis (Figure
2.2-14).

d. Marine Macroalgae

1. General

•

The benthic macroalgal community on rock substrates in the Hampton
Seabrook study area consists of dominant perennial species with
the intermittent occurrence of annuals. The major associations
are distributed in overlapping vertical bands, their distribution
depending primarily on their particular light requirements and
secondarily on their submersion and temperature requirements (NAI,
1977a, 1977b, 1979b). Standing crop and numbers of taxa show
a vertical orientation with maximum values in the lower intertidal
and consistent reduction with depth. Because perennials dominate,
the major algal associations remain fairly constant over time.
Any fluctuations in standing crop or numbers of taxa are due to
the occurrence of annual species and to general periods of maximum •
growth and recruitment.

2. Intertidal Flora

Algal cover is the dominant feature of the rocky intertidal.
At least 65 taxa (Table 2.2-20) have been found intertidally,
with standing crops reaching 5000 gms (dry weight)/m2 (NAI, 1977b,
1979b). Temporal variation in biomass, number of taxa and dominant
species is small (NAI, 1977b, 1979b); Fucus spp., Ascophyllum
nodosum and Chondrus crispus are year-round dominants. Spatial
variation in biomass and number of taxa is small and is primarily
a function of zonation and exposure (Table 2.2-21). Mean high
water areas are low in biomass and important taxa; although
numerous minute Chlorophycean taxa occur sporadically, generally
the major habitat formers of other zones (Ascophyllum and Fucus)
are present only in small quantities.

Great Boar's Head (Station 4) is covered by dense mats of Fucus
spp. and ~ nodosum from just below mean high water to just above
the low water mark. Here, ~ crispus is important only in the
sublittoral fringe area. At Outer Sunk Rocks, Fucus spp. dominate
the mean sea level zone, while ~ crispus (and to a lesser extent,
Gigartina stellata) are clearly dominant in the lower intertidal
(NAI; 1977b, 1979b).
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Subtidal Flora

At least 58 taxa occur subtidally in this area (Table 2.2-22)
with 14 to 26 taxa occurring at each station. Seasonal biomass
averages show that temporal variation in the subtidal flora is
unimportant when compared to spatial (depth) changes (Table 2.2
23). Mean biomass is highest from the surface to -20 feet and
decreases rapidly below -30 feet; species richness drops off
sharply below -60 feet (NAT, 1977b, 1979b). The dominant
understory flora show distinct depth zones (Table 2.2-23) and
1S, dominated by Chondrus crispus, Phyllophora spp., or Ptilota
serrata. The kelps, Agarum cribrosum, Laminaria saccharina, ~
digitata and Alaria esculenta, form a canopy and also show distinct
depth preferences (Figure 2.2-15).

Finfish

•

•

Approximately 73 finfish species have been collected in New Hampshire coastal
waters since 1972 (Table 2.2-24; NAT, 1974b, 1975, 1977a, 1979a, 1980c).
This inshore finfish assemblage can be categorized as groundfish (on bottom),
browsers (near bottom) and pelagic (in water column) species, although some
species can be included in more than one category (Table 2.2-25). Finfish
have been studied both in the areas of the intake and discharge as well
as in the Hampton-Seabrook estuary •

The principal groundfishencountered in this area of the New Hampshire coast
have been the yellowtail flounder (Limanda ferruginea), red and white hake
(Urophycis chuss, ~ tenuis), silver hake (Merluccius bilinearis), and winter
flounder (Pseudopleuronectes americanus) (Table 2.2-26). While rainbow
smelt (Osmerus mordax) and Atlantic cod (Gadus morhua) are not strictly
bottom fish, they tend to be found near the bottom and thus are common in
the bottom trawls at certain times of the year. Yellowtail flounder, hake
and Atlantic cod have been most abundant at the deeper, more offshore otter
trawl transects. Rainbow smelt and winter flounder, in comparison, have
been reported to have a more inshore distribution; and only the latter
species has been collected in greater numbers at the inshore transect.
The silver hake is a predator whose distribution is dependent primarily
on the availability of prey, and therefore is neither a deepwater nor an
inshore species. Hake (Urophycis spp.).are encountered inshore from March
through December, reaching maximum abundance during the summer and early
autumn. These species move offshore during the winter. The silver hake
is a summer migrant, with both adults and juveniles utilizing the coastal
waters for feeding from May through November. Adult silver hake also spawn
nearshore during the summer. The yellowtail flounder, winter flounder,
and Atlantic cod are all permanent residents of the nearshore region,
although there are minor seasonal fluctuations in abundance for each species.

Observations by SCUBA divers along rocky substrates which are inaccessible
by otter trawls indicate that cunner (Tautogolabrus adspersus), pollock
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(Pollachius virens), and radiated shanny (Ulvaria subbifurcata) are also
common members of the near-bottom community. Density estimates by divers
indicate that cunner is perhaps the most abundant finfish species in the
nearshore region. Cunner are permanent residents of the area, but are active
only from April through December, becoming torpid throughout the winter.

The principal pelagic finfish encountered along the New Hampshire coast
are the Atlantic herring (Clupea harengus), Atlantic mackerel (Scomber
scombrus), blueback herring (Alosa aestivalis) and alewife (Alosa
pseudoharengus) (Table 2.2-27). The spatial distribution of these species
is variable and results in erratic catches among stations. This spatial
variability is the result of the schooling and wandering behavior of most
pelagic species. Atlantic herring appear in inshore waters during the colder
months, usually from early autumn through spring. The mackerel, alewife
and blueback herring are summer inhabitants of the inshore regions. Mackerel
are found in the nearshore regions from June through November, and alewives
and blue backs are present in the estuaries and nearshore zone from March
through November.

The most abundant finfish species utilizing the Hampton-Seabrook estuary
are the American sand lance (Ammodytes americanus), winter flounder
(Pseudopleuronectes americanus), rainbow smelt (Osmerus mordax), Atlantic
silversides (Menidia menidia), and killifish (Fundulus spp.) (Table 2.2
28). The Atlantic silversides and killifish are permanent estuarine
residents, but are most abundant during the summer and autumn. The spatial
distribution of these two species appears to be dependent on salinity, with
silversides preferring higher salinities, and killifish the more brackish
regions.

American sand lance abundance in the estuary varies both temporally and
spatially. Sand lance move offshore to spawn during the late autumn and
winter, with larvae appearing in inshore regions the following spring.
The winter flounder is an inshore resident with maximum abundance during
the spring and fall. High water temperatures cause a temporary offshore
movement during the summer. Winter flounder abundance has been relatively
stable since 1976. Rainbow smelt abundance along the coast and within the
Hampton-Seabrook estuary has been variable since 1975. The adults have
been reported to remain in nearshore coastal waters during the summer, and
move into the estuary during the late fall and winter; none have been
collected in the nearshore Hampton-Seabrook area during the summer.

Seventeen taxa of finfish eggs and 36 species of larvae have been collected
within the Hampton-Seabrook study area (Table 2.2-24). Fish eggs are most
abundant during the spring and summer when American plaice (Hippoglossoides
platessoides), hake (Urophycis spp.) and Labrid/Limanda eggs are dominant
(Figure 2.2-16). Egg densities are lowest in mid-winter when primarily
pollock (Pollachius virens) and Gadus/Melanogrammus eggs are found. As
would be expected, fish larvae are also most abundant during the summer,
but there are secondary peaks during the late fall and early winter,
primarily because of Clupea harengus larvae moving into the water column
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(Figure 2.2-17). Ichthyoplankton succession in nearshore New Hampshire
waters as illustrated in Figures 2.2-16 and 17, generally runs as follows:

SEASON

Winter
Spring
Summer
Autumn

2.2.2.5

DOMINANT EGG TYPES

Cod, pollock
Labrid/Limanda, plaice
Labrid/Limanda, hake
Cod, hake

Indicator Species

DOMINANT LARVAL SPECIES

Sand lance, pollock
Liparis, sand lance, winter flounder
Cunner, yellowtail flounder
Four beard rockling, silver

hake, Atlantic herring

•

•

As part of the environmental monitoring, a program has been established
to select certain species from each biological community to act as
"indicator" species. The rationale and approach to this concept was
presented in the Summary Document (NAI, 1977a). A review of candidates
is currently underway to establish appropriate indicator species •
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TABLE 2.2-1

STRUCTURE OF THE PLANKTON COMMUNITY IN HAMPTON-SEABROOK COASTAL WATERS.

•

CLASSIFICATION BASEO ON SIZE OF ORGAfUSMS DOMINANT LOCAL FORMS TIME OF
COLLECTION METHOD COL!..Er.TrD (") PLANKTON TYPE COLLECTED AND INDICATOR SPECIES (*) MAXIMUM OCURRENCE

Whole water 10
1 102 103 104 105

Nanoplankton I
Diatom

2 •(cast bottle) 1-----1 Net phytoplankton Skeletonema costa tum Spring, Fall
Rhizosolenia delicatula Spring, Fall

Net phytoplankton ~ Net phytoplankton Diatom
(0.076 nun net, I,uml,cd) Chaetoceros spp. Spring, Fall

Dinoflagellate
Ceratium spp. spring, Fall

MicrozQoplankton I I Copepoda (H)
3(0.076 mm net, pumped) Holoplankton
4

Copepoda nauplii Apr-Jun, Sep-Nov
Meroplankton Pseudocalanus spp. copepodites Apr-Jun, Sep-Nov

Oithona spp. copep09ites Apr-Jun, Sep-Nov
Eurytemora herdmani

Bivalvia, (M)
Bivalve veliger larvae May-Aug

Mesozooplankton
,, I Copepoda (H)

(0.333 nun net, towed) Holoplankton Pseudocalanus spp. adults Apr-Jun
Meroplankton 5 Temora longicornis adults Ar-r-Jun
Tychoplankton Cladocera (H)

Evadne spp. Jun-Jul

Macrozooplankton I I Holoplankton Copepoda (H)
(0.505 nun net, towed) Meroplankton Calanus finmarchicus Apr-May, Jul-Aug

Tychoplankton Centropages spp. adults Aug-::lec
Decopoda (M)

Cancer borealis zoea Jun-Sep

Cf.l
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Phytoplankton may be classified based on size:

INanOPlankton include 'cells and chains < 0.076 nun

2Net phytoplankton include cells and ch:ins retained
in a 0.076 nun mesh net

Zooplankton may be classified based on the relative portion of a species' life
cycle that ,is spent in the water column:

3Holoplankton (H) include those species whose entire life cycle is planktonic.

4Meroplankton (M) include the floating developmental stages (eggs and larvae) of
the benthos and nekton.

5TychoPIankton (T) are invertebrates which have temporarily migrated or have been
swept from'their normal ,benthic habitat into the water column.
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TABLE 2.2-2

PERCENT COMPOSITION OF DOMINANT WHOLE WATER AND NET PHYTOPLANKTON
AT STATION 2 (INTAKE SITE) SURFACE AND -15m AVERAGED.

WHOLE WATER NET

JAN- JAN- JUL 1976- JUL 1975-
TAXA DEC 1978a DEC 1978a JUN 1977 JUN 1976

Skeletonema costa tum 48.90 1.37 17.69
Rhizosolenia delicatula 15.72
Nitzschia delicatissima 8.76 1.44
Thalassionema nitzschiodes 6.68
pennales 4.70
Chaetoceros debilis 3.36 63.86 3.19 45.18
Nitzschia longissima 1.00
Chaetoceros laciniosus 7.91 2.06
Thalassiosira nordenskioldii 8.05 3.36
Nitzschia seriata 2.26
Chaetoceros diadema 4.69
Chaetoceros decipiens 4.69 3.15
Chaetoceros sp. 2 0 46 27.24 LOS
Chaetoceros lorenzianus 1.62
Chaetoceros affinis 9.74 2.51
Coscinodiscus sp. 3.98
Th~lassiosira rotula 1.20
Chaetoceros compressus 3.06
Ceratium tripos 12.94
Rhizosolenia alata 2.38
Ceratium longipes 2.11
Chaetoceros didymus 2.16
Chaetoceros brevis 1.01 1.64
Chaetoceros furcellatus 3.43

asampling schedule changed from a split year (July - June) schedule to
a calendar year (January - December); July - December 1977 is not
included here.

•

•

•
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TABLE 2.2-3

PERCENT COMPOSITION OF MICROZOOPLANKTON AT STATION 2 (INTAKE SITE)
SURFACE AND -15m AVERAGED: JULY 1975 THROUGH DECEMBER 1978a •

TYPEb JAN- JUL 1976-' JUL 1975-
TAXA DEC 1978~ JUN 1977 JUN 1976

Copepod nauplii, unidentified H . 40.84 32.63 27.99
Oithona spp. copepodite H 9.86 16.13 19.80
Bivalve ve1iger larvae, unidentified M 12.94 11.88 d 16.49
Pseudocalanus spp. copepodite H 7.05 10.21 9.70
Oithona spp. naup1ii H 11.88 14.55 8.45
Gastropod ve1iger larvae M 1.96 2.34 3.21
Microsetella norvegica H 1.1;>4 1.44 2.56
Oithona spp. female H 1.08 2.73 2.20
Cirripedia naup1ii M 0.21 1.15 1.69
Centropages spp. copepodite H 0.64 1.92 1.60
Temora longicornis copepodite H 0.78 0.54 1.35
polychaete larvae M 2.29 0.29 1.28
Rotifera H 0.05 0.69
Opisthobranchia ve1iger M 1~79 0.42 0.52
Harpacticoida T 0.35 0.44
Cirripedia cypris M 0.16 0.31 0.37
Foraminiferida T 2.57 0.30
Oithona spp. male H 0.33 0.72 0.26
Tintinnidae H 1.34 0.25
Acartia spp. copepcxlite H 1.41 0.52 0.22
Echinoderm larvae M 0.39 0.19 0.20
Bryozoan cyphonautes larvae 1-1 0.13 0.58
Eurytemora spp. copepodite H 2.41 0.50
Paracalanus parvus copepodite H 0.42

aEXc1uding July-December 1977.

bH = Ho1oplankton. M = Meroplankton. T = Tychoplankton.

CAll organisms were enumerated in the 1978 samples, however, only the
selected taxa are included in this percent composition. Only selected
taxa were enumerated in the 1975, 1976 and 1977 samples.

d
Does not include Modiolus modiolus veligers collected on 7 October 1976;
this single occurrence at a magnitud~ of 105/m3 obscured normal trends.
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TABLE 2.2-4

PERCENT COMPOSITION OF MESOZOOPLANKTON AND MACROZOOPLANKTON AT STATION 2
(INTAKE SITE) FROM OBLIQUE TOWS, JULY 1975 THROUGH DECEMBER 1978a •

MACROZOO~
r~ESOZOOPLANKTON ePLANKTON

b JAN- JUL 1976- JUL 1975-
TAXA TYPE DEC 1978 JUN 1977 JUN 1976

Pseudocalanus spp. females H 2.78 38.50 19.53
Evadne spp. H 3.01 12.54
Temora longicornis males H 2.90 10.28
Calanus finmarchicus copepodites H 37.37 5.:W 7.16
Temora longicornis females H 1.93 7.14
Centropages typicus females H 12.75 5.75 6.90
Acartia tonsa adults H 5.50
Larvacea H 4.93
Pseudocalanus spp. males H 10.08 4.17
Centropages typicus males H 8.23 4.93 3.44
podon sp. H 3.95 3.36
Metridia lucens copepodites H 1.48 5.76 3.01
Acartia longiremus adults H 2.22
Tortanus discaudatus males H 1.29 0.84 2.13
Eurytemora herdmani females H 2.76 1.71
Sagitta elegans H 2.76 1.61
Centropages hamatus females H 1.06
Centropages hamatus males H 0.96
Tortanus discaudatus females H 1.37 0.86 0.91
Acartia hudsonica adults H 4.09
Eurytemora herdmani males H 2.22
Cancer borealis stage IC M 5.59
Cirripedia naupliic M 4.96
Eualus pusiolus c M 1078. c
Cirripedia cypris M 1.63
Meganyctiphanes norvegica furciliac H 1.47
Calanus finmarchicus females H 1.39
Euphausiacea calyptopis c H 0.95

aEXcluding July through December 1977.

Holoplankton. M = Meroplankton

c
Not enumerated in mesozooplankton samples.

d
Zooplankton collected in .505 rnm mesh nets.

e
Zooplankton collected in .333 rnm mesh nets.

•

•

•
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TABLE 2.2-5

GENERAL DESCRIPTION OF BENTHIC COMMUNITIES IN THE HAMPTON-SEABROOK STUDY AREA,

HABITATI
DEPTH SUBSTRATE

ORGANISM
CATEGORY

SAMPLED
REPRESENTATIVE

DOMINANT TAXA
ORGANISM

TYPE

Macroinvertebrates

Canopy macroalgae

Epibenthic crusta
cean

Understory macro
algae

•

Marine Intertidal

Marine Subtidal

Ledge/Boulder

Ledge/Boulder

Sand

Ledge/Boulder

Ledge/Boulder

Ledge/Boulder

Ledge/Boulder

Littorina littorea
Balanus balanoides 8.

Mytilus edulis

Macroalgae Fucus vesiculosus
Ascophyllum nodosum
Chondrus crispus

Macroinvertebrates Mytilus edulis
Turtonia minuta
Gammarus lawrencianu5

Homarus americanus
Cancer spp.

Laminaria spp.
Agarum cribrosum

Chondrus crispus
Phyllophora spp.
ptilota serrata

Macroinvertebrates Several taxa from
every category,
see Table 2.2-8

Gastropod
Barnacle
Mussel

Fucoid brown
Fucoid brown
Foliose red

Bivalve
Bivalve
Amphipod

Crustacean
Crustacean

Kelp
Kelp

Foliose red
Foliose red
Foliose red

MeiofaunaLedge/Boulder

Sand

Nematodes
Harpacticoid copepods

Macroinvertebrates Tellina agilis Bivalve
Protohaustorius deich
manne Amphipod
Several others,
:iee Table 2.2-8

Estuarine Inter
tidal

Sand

Artificial sub
strate (plexi
glass/wood)

Sand/silt

Sand/silt

Meiofauna

IIFoulinq"
Macroinvertebrates

Macroinvertebrates

!'Ieiofauna

Nematodes
Harpacticoid copepods

Hytilus edulis
Jassa falcata
Tubularia larynx

Hereis virens
Streblospio bene
dicti
Mya arenaria

Nematodes
Harpacticoid cope
pods

Bivalve
Amphipod
Hydroid

Polychaete

Polychaete
Bivalve

aSemibalanus (=Balanus) balanoides

Meiofauna

•

Estuarine Subtidal Sand/silt

Sand/silt

Macroinvertebrates Mya arenaria
Mytilidae
Streblospio bene
dicti

Nematodes
Harpacticoid cope
pods

Bivalve
Bivalve

Polychaete



TABLE 2.2-6

BIOLOGICAL INDEX VALUES OF DOMINANT TAXA COLLECTED AT HARD AND SAND SUBSTRATE INTERTIDAL MARINE STATIONS
DURING 1975-1976 AND 1976-1977.

BIOLOGICAL INDEX VALUES
HARD SUBSTRATE SOFT SUBSTRATE

1975-1976 19'6-1977 1q75-1q7fi 1q7fi-l q77
STATION STATION STATION STATION STATION STATION

1 4 1 4 ? ?
SPECIES MLW f4SL MLW MSL r~HW MLW MSL MLH MSL MHW MU~ MSL MH1~ MLW f4SL MHW

Mytilidae 100 100 100 86 14 100 100 100 90 60 25 55 --- 42 67 83
01igochaeta 93 93 80 31 --- --- --- 35 --- --- --- --- --- --- --- ---
Jaera marina 91 43 68 49 --- 93 26 53 31 34 --- --- --- --- --- ---
Nucella lapillus 84 68 57 20 --- 93 65 40 --- --- --- --- --- --- --- ---
Hiatella spp. 84 30 38 --- --- 89 35 24 --- --- --- --- --- 8 42 50
Lacuna vincta 77 11 78 18 --- 83 9 67 28 --- --- --- --- --- --- ---
Hyale nilssoni 75 77 91 67 14 79 77 79 53 39 --- --- --- --- --- ---
Skeneopsis planorbis 74 41 59 --- --- 84 23 33 --- --- --- --- --- --- --- ---
Fabricia sabella 56 5 59 20 --- 58 60 69 --- --- --- --- --- --- 25 ---
Anomia spp. 48 --- 20 --- --- 80 41 43 --- 17 --- --- --- 8 42 50
Balanus balanoides a 37 95 47 100 21 45 88 94 84 83 --- --- --- --- --- ---
Littorina obtusata 34 57 86 75 57 56 46 78 75 26 --- --- --- --- --- ---
Jassa falcata 34 41 56 10 --- 56 1 40 22 9 --- --- --- --- --- ---
Acmaea testudinalis 27 27 42 --- --- 45 12 39 --- 4 --- --- --- --- --- ---
Littorina littorea 21 --- 75 65 79 22 --- 73 56 48 --- --- --- --- --- ---
Littorina saxatilis --- 23 8 12 --- 1 14 1 15 26 --- --- --- --- --- ---
Carcinus maenas --- --- 33 29 50 14 14 20 --- 17 --- --- --- --- --- ---
Turtonia minutus --- --- --- --- --- 97 60 36 --- --- --- --- --- --- 58 30
Amphiporeia virginiana --- --- --- --- --- --- --- --- --- --- 50 --- --- 42 --- ---
Scolelepsis squamatus --- --- --- --- --- --- --- --- --- --- 6 55 --- 8 --- ---
Tellina agilis --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 58
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aSemibalanus (=Balanus) balanoides

• • •
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TABLE 2.2-7

SPECIES RICHNESS AND TOTAL ABUNDANCE· .(#/m
2) OF FAUNA ASSOCIATED WITH TIDE LEVELa ON ROCKY INTERTIDAL SUBSTRATES.

STATION 1, 1976

SPRING SUr1t1ER FALL WINTER

TIDE LEVEL # TAXA #/m2 # TAXA #/m2 # TAXA #/m2 # TAXA Hlm2

MHW N 0 T 5 A M P L E D
b

MSL 0 0 26 65,112 28 364,960 22 229,024

Mli'l 37 55,656 49 341,716 62 475,552 63 228,184

STATION 4, 1976

SPRING SUMt~ER FALL WINTER

TIDE LEVEL # TAXA #/m2 # TAXA #/m2 # TAXA #/m2 # TAXA #/m2

MHW 4 100 5 280 10 260 4 176

MSL 15 14,912 16 66,160 13 5,960 8 6,496

MLW 20 6,816 37 55,044 36 22,324 17 5,256

aBased on results from destructive samples collected in 1976.

b Rocks submerged at high water.
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TABLE 2.2-8

NUMBERS OF FAUNAL TAXA, NUMBERS OF INDIVIDUALS AND SPECIES DIVERSITY IN SAMPLES
TAKEN DURING THE 1976-1977 SAND-SUBSTRATE INTERTI~AL STUDY.

SPRING 1976 Sur1MER 1976 FALL 1976 WINTER 1976Taxa ,3 H'lt Taxa Taxa TaxaStation
~ 1 2 , H' # H' , H'l: ~ l: X l: ~ l:

2 MHW 1 1 8 0.00 1 2 4 <0.01 1 1 3 0.00 1 1 19 0.00

2 MSL 1 5 40 1.36 1 5 48 .8~ 1 3 307 .77 2 7 1578 .75

2 MLW 1 2 4 <0.01 1 3 12 1.5.8 1 3 10 1.58 1 5 22 2.13

SPRIUG 1977 SUMMER 1977
Station Taxa , H' Taxa

# H'
X l: X J:

2MHW 4 12 397 1.16 1 1 3 0.00

2 MSL 1 2 10 .92 0 0 0 -
2 MLW 1 2 22 .98 1 2 252 .12

Mean numher of taxa per replicate

2 Total number of different taxa
identified in all replicates

3 Mean raw counts per five 45 cm2
replicates

It H'. Shannon/Weaver diversity index
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TABLE 2.2-9

BENTHIC STATION LOCATION AND DESCRIPTION, 1977

DEPTH
STATION (FT)

LOCATION
LONGITUDE LATITUDE SUBSTRATEa

2

11

12

80

60

50

70°46'47"

70°47'20"

42° 52' 51" 68\ cobble with sand-silt matrfx
primarily in NE, NW~ SW quadrants;
3\ algae covered ledge and 29\
exposed ledge in SE quadrant

42°54'24" A layer of very fine sand, IOOd
erately well sorted (Hz,· 3.28,
aX. 0.55), coarse skewed, lepto
kurtic over pea gravel

42°53'59" Mixed algae covered large boul
ders (60\) with mussel beds (25\),
cobble (5\) and exposed ledge (10\)

42°53'54" Mixed algae covered large boulders
(55\) with mussel beds (25\), cob
ble (12\) and exposed ledge (8\)

•
13

14

19

60

90

40

70°46'58"

70°46'56"

70°47'10"

42°53'29"

42°53'37"

Fine sand, poorly sorted (Hz a 2.14,
aX a 1.25), symmetrically skewed,
leptokurtic

70\ scattered mussel beds and
30\ algae covered ledge

23

24

26

27

29

35

30

20

17

40

70°47'24" 42°53'28"

70°48'12" 42°53'24"

70°47'58" 42°53'51"

70°47'35" 42°53'57"

70°45'33" 42°54'33"

50\ scattered mussel beds, 48\
algae covered ledge and 2\ cobble

Fine sand, well sorted (Hz a 2.62,
aX = 0.45), symmetrically skewed,
mesokurtic

Mixed algae Covered large boul
ders (55\) with Corallina covered
boulders (30\), cobble (8\), mus
sels (5\) and exposed ledge (2\)

90\ large boulders covered by
foliose algae, 5\ mussel beds,
3\ exposed ledge and 2\ cobble

Fine to very fine sand, moder
ately to IOOderately well sorted
(Hz a 2.97, aX a 0.73), strongly
coarse skewed, mesokurtic to
leptokurtic

70°45'24" 42°58'04"

•
31

33

30

25 70°45'15" 42°58'58"

63\ scattered mussel beds, 30\
algae covered ledge, 5\ Corallina
covered ledge and 2\ cobble

Very fine sand, well sorted
(Hz" 3.09, ·aX a 0.39) symmetri
cally skewed, mesokurtic

a Substrate descriptions represent only areas where random samples were
located



1975-1976 1976-1977 SAMPLING PERIODS
TAXA H* C S H C S WITH HIGHEST DENSITIES

Circeis spirillum 100 86 99 61 Apr 1976
Mytilidae spat 97 74 97 85 Oct 1975 & 1976
Pontogeneia inermis 95 75 67 95 Ju1 1975 & 1976
Asterias spp. 95 66 97 Oct 1975 & 1976; Ju1 1976
Lacuna vincta 93 93 Ju1 1975 & 1976
Ischyrocerus anguipes 93 81 Apr 1976& 1977
Hiatella spp. 92 63 94 73 Oct 1975 & 1976
Caprella septentrionalis 91 87 Ju1 1975 & 1976; Oct 1976
Spirorbis spirorbis 89 74 72 No peaks
Tonicella rubra 88 89 Oct 1975 & 1976; Ju1 1975
Strongylocentrotus droebach-

iensis 88 62 95 61 Oct 1975 & 1976
Ophiopholis aculeata 88 91 Ju1 1975; Oct 1976; Apr 1977
Holgula spp. 88 92 Oct 1975 & 1976
Achelia spinosa 86 91 Oct 1975; Jan 1977
Eualus pusiolus 84 81 Oct 1975; Jan 1977
Pleusymtes glaber 83 87 Jan 1976 & 1977; Apr 1976
Dendrodoa sp. 83 82 Oct 1975 & 1976
Balanus balanus 82 72 Oct 1975; Ju1 1976
Anomia spp. 80 93 91 Oct 1975; Apr 1977
Lepidonotus squamatus 78 81 Oct 1975 & 1976
Amphipholis squamatus 75 77 Ju1 1975 & 1976
Cerastoderma pinnulatum 73 94 73 96 Jan 1976; Apr 1976; Oct 1976
Idotea phosphorea 73 72 Oct 1975 & 1976
Ophiura robusta 72 82 Oct 1975 & 1976
Boltenia echinata 72 Oct 1975; Jan 1977
Nereis pelagica 71 Oct 1975 & 1976; Ju1 1975
Henricia sanguinolenta 71 77 Oct 1975 & 1976
Harmothoe imbricata 70 75 Oct 1975 & 1976
Corophium acherusicum/insidiosum 70 73 Ju1 1975; Oct 1976
Jassa falcata 73 Ju1 1975; Oct 1976
Diaphana minuta 72 Oct 1975 & 1976
Alvania areolata 70 Oct 1976

•

TABLE 2.2-10
(Sheet 1 of 2)

DOMINANT SPECIES (BASED ON BIOLOGICAL INDEX VALUES, NAI, 1979b)
COLLECTED AT SUBTIDAL MARINE STATIONS ~ROM 1975-1977.

• •
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TABLE 2.2-10

(Sheet 2 of 2)

•
1975-1976 1976-1977 SAMPLING PERIODS

TAXA H* C S H C S WITH HIGHEST DENSITIES

Unciola spp. 98 56 99 84 Oct 1975; Ju1 1976
Corophium crassicorne 86 91 Oct 1975 & 1976; Jan 1977
Euclymene collaris 67 Oct 1975 & 1976
Musculus niger 63 Oct 1975; Ju1 1976

,Pectinaria granulata 60 Oct 1975 & 1976
Balanus crenatus 65 No peaks
Tellina agilis 96 84 Oct 1975 & 1976; Jan 1976
Protohaustorius deichmanne 89 63 Ju1 1975 & 1976
Spisula solidissima 83 Ju1 1975 & 1976
Pseudoleptocuma minor 83 77 Ju1 1975; Oct 1976; Jan 1977
Echinarachnius parma 82 95 Oct 1975 & 1976
Acanthohaustorius millsi 79 65 Jan 1976 & 1977; Ju1 1975
Sthenelais limicola 78 76 Ju1 1975 & 1976
Psammonyx nobilis 77 65 Jan 1976; Apr 1977
Trichophoxus epistomus 75 54 No peaks
Orbinia swani 67 58 Apr 1976 & 1977; Oct 1975
Arctica islandica 63 52 Jan 1976 & 1977
Diastylis polita 58 60 Apr 1976; Oct 19J6
Clymenella torquata 56 71 Oct 1975 & 1976
Scoloplos armiger 54 Apr 1976 & 1977; Oct 1975
Edotea triloba 86 Oct 1975 & 1976
Chiridotea tuftsi 72 Oct 1975 & 1976
Nephtys caeca 66 Ju1 1975 & 1976
Cirratu1idae 58 No peaks
Cirolana polita 57 Jan 1976; Oct 1976
Lampros quadriplicata 55 Jan 1976; Oct 1976
Nephtys bucera 53 Oct 1975; Jan 1977
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* H =
C =
S =

Hard substrate, numerically dominant species> 70\ BIV
Cobble substrate, numerically dominant species> 60\ BIV
Sand substrate, numerically dominant species> 50\ BIV
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TABLE 2.2-11

DISTRIBUTION AND RELATIVE ABUNDANCES OF MEIOFAUNAL
TAXA IN THE HAMPTON-SEABROOK STUDY AREA, 1975-1977.

•

Annelida (unidentified larvae)
Polychaetes

Archiannelida
Cheetogordus caneliculetus

Oligochaeta
Hirudinea

Asche1lllinthes
Gaatrotricha (unidentified)

Macrodaayoidae
Thaumastodermatidae
Chaetonotoida

Kinorhyncha
Cempylodere. macquariee

NeDI&toda
Dellmoscolex sp.
DraconeDl&tidae
Eps ilonematidae

Platyhelminthes (Turbellarie)

lUlynchocoela

Tardigrada (unidentified)
Batillipes sp.
Halechinillcull sp.

Mollusca
Bivalvia
Gastropoda
Opistobranchia
Polyplacophora

Echinodermata
Ophiuroidae
Holothuroidea
Echinoidea
Asteroidea

Cnidaria
Anthozoa
Hydrozoa

Arthropoda
Inaecta
Halacaridae
Ostracoda
Amph1poda
C\lII\acea
Tanaida"ea
Isopoda
Calano1da
Cl'clopoda
Harpactic:oida
Mystacocarida
Larvae

Megalops
Nauplli
Crab zoea

ChordatA
Ascidacea larvae

Others (unldentlfic:dl

TOTAL NUMD~R 0r TAXA

111 • M>undant
C • Connon
P =-- Present
R - Rare

~%~~;I
~ ~" ~
'V~ ~~ ~'V ~t;
~~ ~J:: ~c$ ,,~
~::; ~~ ~J:: ~~
&~ ~.f ~~ &~

pI P P C
C P P C--- --- --- R
R R R ---
P C C P

--- R --- ---
P P R R
C R R R
P --- --- ---
R R --- ---

--- --- --- P
A A A A
R R R C
R --- R C

--- R --- ---
C P C C

--- --- --- P

R P R ---
R R --- ---
--- R --- ---

C R P A
P R R P--- --- --- P
R --- --- R

--- --- --- .P

R --- R ---
R --- --- P
--- --- --- R

R R --- ------ --- --- R

R P R R
P P C C
C P P A
C R P C
P --- R ---
P R R ---
R R --- R
C R C R
P R R R
II II II II--- R --- ---
R P C R
C C II C--. --- --- R

i
I--. I --- --- P

R i p p P

33 31 26 3l
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TABLE 2.2-12

•
SUMMARY OF MEIOFAUNAL ABUNDANCES AND DOMINANT TAXONOMIC GROUP COMPOSITION IN THE HAMPTON-SEABROOK STUDY AREA.

DOMINANT
MEAN ABUNDANCES GROUP AT PERCENT CUM"'I'~ UN

REPRESENTATIVE WINTER SPRING SUMMER FALLSTATION 1975-76 1976-77 STATION 1976 1977 1976 1977 1975 1976 1975 1976
Coastal 10 574.5 NS Station 29Soft 11 456.5 247.9 (Intake)
Substrate 14 NS 1 148.6 Nematodes 98.5 86.2 90.8 86~5 89.5 80.7 87.4 79.0. (#/10cm2] 24 317.5 NS Harpacticoids 1.0 10.1 2.3 6.4 4.3 5.2 3.3 17.029 701.0 285.5 Other 0.5 3.3 6.9 7.1 6.2 14.2 9.3 4.033 553.3 188.2
Estuarine 3 361.2 342.0 Station 31Soft 6 638.4 258.0 (Browns River)
Substrate 7 545.7 726.4 Nematodes 43.4 91.1 22.2 22.1 93.0 88.2 92.9 47.9Intertidal (I) 8 NS 708.3 Harpacticoids 51.1 7.9 56.9 69.9 4.5 2.9 4.333.2(#/10cm2]

Other 5.5 1.0 20.9 8.0 2.5 8.9 2.8 18.9
Subtidal (S) 3 194.7 988.3 Station 3S
(#/10cm2) 6 630.6 351.2 (Browns River)

7 130.4 197.2 Nematodes 71.8 23.7 30.5 41.9 90.2 89.7 93.98 NS 559.7 Harpacticoids 19.3 70.9 14.8 50.8 NS 2.4 7.4 2.9
Other 8.9 5.4 54.7 7.3 7.4 2.9 3.2

Coastal 26(C2) 966.8 1141.5 Station 26(c)
Hard 26 (L3) NS 666.9 (Outer Sunk Rocks)
SUbstrates

Nematodes 30.2 49.7 35.1 39.7 3.3 21.2 20.0 48.9Ho1dfasts
Harpacticoids 17.1 30.2 14.6 20.4 35.2 21.1 20.1 21.4[#/10gm] Bivalves 13.2 3.5· 6.• 7 0.6 28.9 41.2 24.7 10.5

Others 39.5 16.6 43.7 39.3 32.6 16.5 35.2 19.2

1
NS = Not Sampled

C
2 = Corallina officinalis

: L
3 = Laminaria digitata ho1dfasts
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TABLE 2.2-13
(Sheet 1 of 2)

DISTRIBUTION AND RELATIVE ABUNDANCES OF
MEIOFAUNAL HARPACTICOID COPEPOD SPECIES AMONG HABITATS.*,

•

R --- R
--- R C

R --- R

Alteutha oblonga
Ameira longipes
Ameira parvula
Ameira sp.
Amphiascus minutus
Asellopsis littoralis
Cletocamptus bicolor
Cletocamptus deitersi
Cletodidae
Cletodes sp.
Cylindropsyllus laevis
Dactylopodia vulgaris
Dactylopodia sp.
Danielssenia typica
Echinolaophonta horrida
Ectinosomatidae
Ectinosoma melaniceps
Enhydrosoma buckholtzi
Enhydrosoma longifurcatum
Enhydrosoma propinquum
Enhydrosoma sp.
Halectinosoma neglectum

Halectinosoma sp. 1
Halectinosoma spp.
Harpacticus sp.
Heterolaophonte minuta
Heterolaophonte sp.
Heteropsyllus sp. 1
Heteropsyllus nunni
Laophontidae
Laophonte inopinata
Leimia vaga
Mesochra pygmaea
Microarithridon littorale
Microsetella norvegica
Microsetella sp.
Normanella minuta
Normanella sp.
Orthopsyllus linearis
Paralaophonte hyperborea
Paralaophonte macera

R

R
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R
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R
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p

p
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p

C

p
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R

p
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R
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Paramphiascella mediterranea --- --- R R
Parastenhelia spinosa --- --- --- Al
Parathalestris intermedia R --- R P
Paronychocamptus wilsoni --- C C ---
Pseudobradya sp. I C P --- R
Pseudobradya sp. 2 R --- --- ---
Pseudolaophonte sp. I --- R --- ---
Pseudonychocamptus koreni --- --- R ---
Rhizothrix minuta p --- --- ---
Scottolana canadensis --- P R ---
Scutellidium hippolytes --- --- --- C
Stenhelia divergens p p P R
Stylicletodes sp. --- R --- ---
Tachidius discipes P Al Al R
Tegastidae --- --- R P• Thompsonula hyaenae Al A3 p P
Tisbe sp. P P --- C
Juveniles A A A A
Unidentifiable R R R R

TOTAL TAXA: 58 31 35 34 35

DISTINCT TAXA: 47 22 27 27 25

• *

I The most abundant species
2Abundant only at Station6S,' 8S
3very abundant only at Station 8S

Not observed
R Rare, limited in all respects
P = Present, occasional individuals, limited seasonally and spatially
C Common, many individuals usually restricted seasonally or spatial
A = Abundant, many individuals, most seasons, all stations
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TOTAL ABUNDANCES (ALL STATIONS SUMMED) OF DOMINANT HARPACTICOID SPECIES.

1975 1976 1977
SPECIES/HABITAT TYPE S f3 W SP S F W SP

~.

Thompsonula hyaenae
lOceanic Soft Substrate 23.5 57.4 16.2 3.5 5.9 92.0 30.4 17.7
lEstuarine Intertidal --- NOT SAHPLED --- 0.4 0.4 0.0 5.9
lEstuarine Subtidal --- NOT SAMPLED --- 0.0 41.4 3.3 183.7
~Oceanic Holdfasts 0.0 1.9 0.3 0.0 7.8 0.0 0.0 0.0

Helectinosoma sp. 1
lOceanic Soft Substrate 9.9 12.5 8.4 18.6 16.8 43.6 11. 7 12.8
lEstuarine Intertidal --- NOT SAr1PLED --- 15.7 33.8 12.8 61. 7
lEstuarine Subtidal --- NOT SAMPLED --- 7.3 6.3 79.3 88.8
20ceanic Holdfasts 7.1 9.4 0.6 1.8 2.2 0.0 0.0 3.1

Dactylopodia vulgaris
lOceanic Soft Substrate 5.2 1.1 1.1 1.4 8.6 7.7 3.4 3.6
lEstuarine Intertidal --- NOT SAMPLED --- 1.1 0.0 0.4 5.2
lEstuarine Subtidal --- NOT SAMPLED --- 0.4 3.3 15.7 134.9
20ceanic Holdfasts 267.1 5.6 1.1 8.0 114.6 26.6 14.3 2.7

Tachidius discipes

lOceanic Soft Substrate 0.0 l.8 0.0 0.7 3.3 0.0 0.0 0.0
lEstuarine Intertidal --- NOT SAMPLED --- 55.7 131.3 27.8 541.6
lEstuarine Subtidal --- NOT SAMPLED --- 6.2 11.4 402.6 701.0
20ceanic Holdfasts ---------------- VERY RARE ------------------

Amphiascus minutus
lOceanic Soft Substrate 0.0 0.0 0.0 0.0 0.8 0.0 0.4 0.0
lEstuarine Intertidal --- NOT SAMPLED --- 8.5 5.8 13.2 12.2
lEstuarine Subtidal --- NOT SAMPLED --- 0.0 1.4 0.4 0.4
20ceanic Holdfasts 0.0 86.0 21.0 25.0 84.7 77.6 164.8 28.6

•

•

1 #/10 cm2 3 S surruner •F fall
2 #/10 gm of algae W winter

SP spring
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RELATIVE ABUNDANCES OF TAXA COLLECTED ON SHORT TERM,
TRIANNUAL AND LONG TERM SETTLEMENT PANELS~

RELATIVE RELATIVE
ABUNDANCE ABUNDANCETAXA ST TA LT TAXA ST TA LT

MOLLUSCA ANNELIDA
Bivalvia Polychaeta
Mytilidae A A A Phyllodoce spp. (Juv. ) R P R
Hiatella spp. C A A Phyllodoce mucosa P
Anomia spp. P C C Phyllodoce maculata P
Cerastoderma pinnulatum P P P Neridae (Juv. ) P P P
Placopecten magellanicus P Nereis pelagica R P P
Turtonia minuta R R Harmothoe spp. , R P P
Tellina agilis R Harmothoe imbricata P C C
Mya arenaria R R Lepidonotus squamatus P P PArctica islandica R Polynoidae R RUnk bivalve R Circeis spirillum R R R

• Eulalia viridis RGastropodia Eupolymnia spp. RLacuna vincta C C P
Littorina obtusata R R
Littorina saxatilis R PLATYHELMENTHES
Skeneopsis planorbis R Turbellaria sp. .p P
Nucella lapillus R
Diaphana minuta R ARTHROPODA
Margarites helicinus R Pycnogonida

Phoxichilidium femoratum P R
Nudibranchia
Coryphella sp. P Crustacea
Coryphella rufibranchialis P C P Copepoda
Dendronotus sp. P P Harpacticoida C C CDendronotus frondosus P P Calanoida C C CEubranchus spp. R
Eubranchus exigua C Cirrepedia
Eubranchus pallidus R Balanus spp. (Juv. ) P C COnchidorus sp. R R Balanus crenatus P P POnchidorus aspera R Semi balanus balanoides P P PDoto coronato R R R Balanus balanus R PCatriona aurantia C C
Facelina bostoniensis P
Nudibranchia unk P

•
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TAXA 5T TA LT TAXA 5T TA LT

Isopoda Anthozoa
Jaera marina R R Metridium senile R P R
Idotea phosphorea R

BRYOZOA
Arnphipoda Ectoprocta
Jassa falcata A A A Electra pilosa P C P
Pontogenia inermis P P P Hippothoa hyalina P P P
Hyale nilssoni R Scruparia ambigua P P
Stenothoidae R R Disparella hispida R
Stenothoe spp. R Crisia eburnea R R R
Calliopius laeviusculus R Amathia vidovici R
Corophium spp. 'R Diaporecia harmerii R
Corophium insidiosum R Smittinidae R
Caprella spp. R Parasmittina nitida R
Caprella septentrionalis R

PORIFERA
Cumacea Calcarea
Pseudoleptocuma minor R Leucosolenia botryoides R R •Clathrina coriacea R
CNIDARIA
Hydrozoan ECHINODERMATA
Tubularia spp. A A A Holothuroidea
Tubularia larynx A A A Psolus spp. R R R
Campanularidae P R
Camparlularia spp. P R R Echinoidea
Obelia spp. P R Strongylocentrotus
Obelia geniculata P R R droebachiensis R P P
Obelia dichotoma P R
Clytia hemisphaerica R Asteroidea
Clytia gracillus R Asterias spp. R P P
Bougainvillia spp. R
Dicoryne spp. R Ophiuroidea
Eudendrium spp. R R Ophiuroidea (Juv. ) R
Sertularia cupressina R Ophiopholus aculeata R
Dynamena pumila R

PROTOZOA
Ciliophora
Vorticella sp. C

TOTAL fauna 60 71 50

•



•
~ = Not Observed
R Rare
p = Present

C = Common
A = Abundant

TOTAL macroalgae

ITriannual and long-term panels were not
examined for diatoms.

19 10 7
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TABLE 2.2-16

EFFECTS OF SEASON AND EXPOSURE DURATION ON DIVERSITY AND INTENSITY OF SETTLEMENT
ON COASTAL FOULING PANELS, 1977-1978 RESULTS.

PANEL TYPE
-SHORT TERM TRIANNUAL LONG TERM

1 t10NTH 4-MONTH 12 t40NTHS
r~INIMUM

.- MAXIMUM MEAN SPRING SUMMER FALL
STATION AND 1977 1977 1977 1977 1978

PARAMETER MEASURED # MONTH # MONTH 1978 1978 1978 1978 ONLY

# taxa l 5 . Feb· 14 Aug 8 --- --- IS 21

Station
7 16 19

-
1 # individua1s 2 0 Mar - 83 Ju1 504 9,76822 --- ---

1978 4 Apr 13 6,823 2,736

Biomass 3 --- --- --- --- --- --- --- --- 590.5gm

# taxa 6 Mar 17 Aug 11 --- --- 10 23

Station
5 19 18

4 # individuals 0 Mar 90 Aug 19 --- --- 208 6,082
19784 Apr 6 5,458 871

Biomass --- --- --- --- --- --- --- --- 804.8gm

# taxa 5 Nov 30 Aug 11 5 35 28 21

Station
1977 1977 11 11 18 21

19 # individuals 0 Mar 4,584 Aug 404 49 15,731 14,070 8,637
1977-1978 1978 1978 414 18 15,024 4,446

Biomass --- --- --- --- --- --- --- --- 758.8gm

# taxa 4 Nov' 77 16 Oct 10 7 20 20 25

Station
Feb '78 1978 11 12 20 20

31 # individuals 0 Feb '78 844 Aug 187 16 21,084 43,573 11,794
1977-1978 Mar '78 1977 86 76 40,141 8,328

Biomass --- --- --- --- --- --- --- --- 735.7gm

Cf.l
t%jO;j
:::0
I ......
o
t"'Q'>
Cf.l

N

lOiatoms, algae, fauna
2Fauna only

•
3Mean of two replicates (gm/dry wt)
4Station established in late 1977

• •
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DOMINANT TAXA GENERALLY OCCURRING ON SETTLING
PANELS REGARDLESS OF STATION.

FAUNA
MACROALGAE

Sol itary taxa

•

•

Mytilidae
Hiatella spp.
Jassa falcata
Anomia spp.
Lacuna vincta
Balanus spp.
Nereis pelagica

Colonial taxa

Tubularia larynx .
Electra pilosa
Vorticella sp.

Laminaria saccharina
Ectocarpus spp.

DIATOMS

Navicula spp.
Nitzschia spp.
Fragilaria spp.

Biddulphia spp.
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ESTUARINE SPECIES LISTING

SAr~PLE PERIOD
SPECIES NAME 1976 1976 1977 1977 FEEDING TYPEb

AUG NOV FEB MAY
Phylum .lU1ynchocoela

aRhynchocoela sp. B 1,5 5 C (in£)
Rhynchocoela sp. D I
Rhynchocoela sp. E 5
Rhynchocoela sp. F 5
Rhynchocoela sp. H 5 5

Phylum Annelida
Order Phyllodocida

Aglaophamus circinata I OF
Eteone flava I 1,5 1,5 C
Eteone heteropoda 1,5 I 5 i,5 C (in£)
Eteone lactea 1,5 5 C CW)
Eteone longa 1,5 1,5 1,5 1,5 C Crt )
Eteone sp. 1,5 1,5 I I C
Exogone hebes 5 1,5 5 5 C (W)
Harmothoe imbricata 5 C
Microphthalmus aberrans 5 C CW)
Nephtyidae 5 C CW)
Nephtys caeca 1,5 1,5 1,5 1,5 C
Uephtys ciliata 1,5 1 5 1,5 C
Nephtys incisa 5 OF
Nephtys juvenile 5 C CW)
Nereidae juveniles I 0 CW)
Nereis diversicolor 1,5 1,5 1,5 1,5 0 (W)
Nereis diversicolor-virens 1,5 1,5 1,5 1,5 0
Nereis grayi I 0 (W)
Nereis sp. 5 I I 1,5 0
Nereis virens 5 1,5 I 0 C")
Pholoe minuta 5 5 1,5 I C
Phyllodoce maculata 1,5 1,5 C
Phyllodoce mucosa I C
Sthenelais limicola 5 C

Order Capitellida
Capitella capitata 1,5 1,5 1,5 1,-5 OF
Capitellidae 5 I OF CW)
Clymenella torquata 1,5 1,5 1,5 I DF
Euclymene collaris 5 OF
Heteromastus filifor~s 1,5 1,5 I OF C")
Maldanidae juvenile 5 OF (W)

Order Spionida
Aricidea catherinae 5 5 1,5 1,5 OF
Aricidea sp. 5 5 OF CW)
Paraonidae 5 1,5 OF (")
Paraonis fulgens 1,5 1,5 1,5 5 OF
Paraonis sp. 5 5 5 OF
Polydora ligni 5 5 I,S 1,5 OF (in!)
Polydora socialis 5 5 OF (W)
Polydora sp. 1,5 1,5 5 I,S OF
Prionospio steenstrupi 5 OF CW)
Pygospio elegans 1,5 1,5 1,5 1,5 OF (W)
Scolecolepides viri~is 1,5 5 1,5 1,5 OF
Scolelepis squamatus I,S 1,5 1,5 I,S OF

•

•

•
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SAMPLE PERIOD
SPECIES NAME 1976 1976 1977 1977 FEEDING TYPEb

AUG NOV FEB MAY

Spio nlicornis 1,5 1,5 1,5 1,5 OF
Spio setosa 1,5 5 OF
Spio sp. A 1,5 OF COO)
Spio sp. B· I,S OF COO )
Spio sp. E 5 OF COO)
Spio sp. 5 5 I OF COO )
5pionidae 1,5 1,5 1,5 1,5 OF COO)
Spiophanes bombyx 1,5 5 1,5 1,5 OF
Streblospio benedicti 1,5 1,5 1,5 1,5 OF

Order Ariciida
Scoloplos acutus 5 5 OF
Scoloplos armiger 5 OF
Scoloplos robustus I 1,5 I OF Coo )
Scoloplos sp. 1,5 1,5 1,5 1,5 OF

Order Cirratulida
Chaetozone sp. A 1,5 5 5 1,5 OF COO)
Cirratulidae 1,5 . 5 1,5 1,5 OF COO )

Order Terebellida
Ampharete arctica 5 5 OF
Ampharet~ sp. 5 OF COO)
Ampharetidae 5 Of
Asabellides oculata 5 OF
Pectinaria gouldii I OF
Pectinaria granulata 5 . OF

Order 5abellida
Circeis spirillum 5 I 5F
l'abricia sabella I I I 1,5 5F COO)
Potamilla reniformis I 5F

PhylUll\ Mollusca
Class Gastropoda

crepidula fornicata 5 5 5 H
Gastropod unit 12 5
Hydrobia totteni I 1,5 I 1,5 OF
Lacuna vincta 1,5 I H
Littorina littorea 5 1,5 1,5 1,5 H
Littorina obtusata 5 I H
Lunatia triseriata I I I C
Skeneopsis planorbis 1,5 H

Subclass Opisthobranchia
Onchidoris aspera 5 C

Class Pelecypoda
Anomia sp. 5 5 1,5 SF
Arctica islandica 5 1,5 SF
Cerastoderma pinnulatum 5 5F
Ensis directus 1,5 1,5 1,5 5F
Genuna gemma 1,5 5 1,5 1,5 OF COO)
Hiatella sp. 1,5 1 SF
Macoma balthica 1,5 1,5 1,5 1,5 OF
Macoma calcarea ,

1,5 OF
Hya arenaria 1,5 1,5 1;5 1,5 SF
Hytilidae spat 1,5 1,5 1,5 1,5 5F
Petri cola pholadiformis 5 5F Cinf)
Spisula solidissima 1,5 SF
Tellina agilis 1,5 1,5 1,5 1,5 OF
Tellinidae 5 OF C")
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SAMPLE PERIOD
SPECIES NAME 1976 1976 1977 '977 FEEDING TYPEb

AUG NOV FEB MAY
Phylum Arthropoda

Class Pantopoda
Achelia spinosa I COrder Cirripedia
Balanus balanoides I 5 5F (inf)
Balanus crenatus 5 5 5 5F (")Balanus improvisus 1,5 5 5 5 5F (" )Order C1.:.Inacea
Cwnacean A 5 OF (" )
Diastylis quadrispinosa 5 OF
Oxyurostylis smithi 1.5 1,5 5 I OF (")Order Tanaidacea
Heterotanais limicola 5 0Order Isopoda
Chiridotea tuftsii 5 0
Edotea triloba I 5 5 0
Idotea phosphorea I I 1,5 5 0
Jaera marina 5 5 5 1,5 0 (")

Order Amphipoda
Acanthohaustorius millsi 5 I 1,5 OF
Alllpelisca abdita-vadorum 1,5 1,5 1,5 5 OF
Amphithoe rubricata 5 I OF
Calliopius laeviusculus I C
Caprella linearis 5 C
Caprella septentrionalis 1,5 C
Corophium acherusicum 5 OF
Corophium insidiosum 1,5 1,5 1,5 1.5 OF
Corophium sp. 5 5 OF (")
Ga~rus lawrencianus 5 1.5 1.5 S 0
Gammarus mucronatus 5 0 (")
Haustorius canadensis I I 5F (" )
Hyale nilssoni 5 0
Jassa falcata I 5 1,5 OF
Leptocheirus pinguis 5 SF
Melita dentata 5 0
/felita nitida 5 5 5 5 0 (")
Paracaprella tenuis 5 5 C (" )
Phoxocephalus holbolli 5 5 I OF
Pontogeneia inermis , 5 1,5 C
Protohaustorius deichmannae S 5 SF
Psammonyx nobilis 5 0
Unciola sp. 1,5 5 SF (")

Order Decapoda
Cancer borealis S C
Cancer irroratus 5 C
Carcinus maenas 1,5 1,5 1,5 5 C
Caridean un!<. 5 5
Crangon septemspinosa 1,5 1,5 5 5 CPagurus sp. 5 0

Phylum Echinodermata
Class Asteroidea

Asterias sp. I CClass Echi:noida
Echinarachnius parma 5 1,5 OF
Strongylocentrotus droebaChiensis. I 0

a I Intertidal, S = Subtidal
b

OF Deposit Feeder 0 Omnivore
H Herbivore SF Suspension Feeder
C Carnivore

•

•

•
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TABLE 2.2-19

PERCENT COMPOSITIONS OF DOMINANT SPECIES
(AUGUST SAMPLES) FROM THE HAMPTON~SEABROOK ESTUARY.

*STATION 3 STATION 6, STATION 7 STATION 3
75-76 76-77 75-76 76-77 75-76 76-77 75-76 76-77

Intertidal
Streblospio benedicti 15.57 61.19 1.15 0.00 73.84 65.06 --- 9.40
Mya arenaria 1.58 2.90 78.86' 32.00 3.05 1.56 --- 65.22
Nereis diversicolor-virens 44.33 19.23 0.00 8.00 4.80 1.88 --- 0.00
Capitella capitata 2.64 1.40 0.00 0.00 8.14 13.57 --- 0.00
Mytilidae 1.32 0.53 0.00 0.00 1.45 1.95 --- 10.59
Macoma balthica 6.86 4.04 0.00 8.00 3.20 4.29 --- 1.57

Subtidal
Mya arenaria

.

2.13 9.26 17.43 2.32 5.56 2.48 --- 2.04
Streblospio benedicti .4.26 40.54 0.00 3.29 0.00 17.15 --- 27.67
Mytilidae 4.26 5.08 3.87 19.02 5.56 25.83 --- 45.16
Capitella capitata 4.26 0.40 0.24 26.59 0.00 4.96 --- 5.18
Genuna gemma 2.13 3.49 0.48 0.12 11.11 1.03 --- 0.00
Nereis diversicolor-virens 4.26 2.19 0.00 1.46 2.78 0.21 --- 0.08
Tellina agilis 0.00 0.00 23.24 19.63 5.56 2.48 --- 0.59

*Station 8 not sampled in 1975-76
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LIST OF ALGAL SPECIES FROM INTERTIDAL GENERAL COLLECTIONS AND QUANTITATIVE SAMPLES.

STATIONS
SPECIES 1 MSL 1 MLW 4 MHW 4 MSL 4 MLW LONGEVITY

Chlorophyceae
*Blidingia minima GQ A
*Calothrix sp. G A
*Chaetomorpha atrovirens GQ GQ G P
*Chaetomorpha cannabina GQ GQ P

Chaetomorpha linum GQ GQ GQ P
Chaetomorpha melagonium G P
Cladophora gracilis GQ A
Cladophora sericea GQ GQ GQ A

*Codiolum pusillum G G A
Enteromorpha compressa G A
Enteromorpha intestinalis GQ GQ A
Enteromorpha prolifera G A

*Monostroma fuscum Q Q A
Monostroma grevillei G G G A

*Monostroma pulchrum Q A
Rhizoclonium tortuosum GQ Q A
Spongomorpha arcta GQ A/PSP
Ulothrix flacca G G GQ A
UI va lactuca GQ GQ G G GQ P

*Urospora collabens G A
Urospora penicilliformis GQ GQ GQ A

*urospora wormskjoldii GQ A

Subtotal 4 13 13 6 7

Phaeophyeeae
"Ascophyllum nodosum G G GQ GQ GQ P
*Chordaria flagelliformis G P

Ectocarpus siliculosus G A
Ectocarpus sp. G A
Elachistea fucicola GQ G GQ GQ P
Fuscus distichus ssp. GQ GQ P

edentatus
*Fucus distichus ssp. G G P

evanescens
Fucus sp. GQ GQ GQ P
Fucus spiralis G G P
Fucus vesiculosus GQ GQ GQ GQ GQ P

*Fucus vesiculosus v. GQ G P
spira],is

Laminaria digitata G G P
Laminaria saccharina G G P
Petalonia fascia G G A
Pylaiella littoralis GQ GQ GQ P

•

•

•
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STATIONS
SPECIES 1 MSL 1 MLW 4 MHW 4 MSL 4 MLW LONGEVITY

Ralfsia verrucosa
" "

G P
Scytosiphon lomentaria GQ G A

Subtotal 6 7 .7 9 11

Rhodophyceae
Ahnfeltia plicata GQ G P
Bangia atropurpurea G A

*Calli t.hamnion tetragonum GQ A
*Callophyllis cristata GQ P
*Ceramium rubriforme G P

Ceramium rubrum G GQ G P
*Ceratocolax hartzii GQ A

Chondrus crispus GQ GQ GQ GQ GQ p

*Choreocolax polysiphoniae GQ p

*Colaconema secundata G G A
Corallina officinalis G GQ GQ p

Cystoclonium purpureum v . GQ GQ P
cirrhosum

*Dermatolithon pustulatum G G G P
Dumontia incrassata G G G A

*Erythrotrichia carnea GQ p

Gigartina stellata GQ GQ GQ G GQ P
Palmeria palmata GQ GQ P
Phycodrys rubens GQ p

Polysiphonia lanosa GQ GQ GQ GQ GQ p

Polysiphonia sp. GQ p

Polysiphonia urceolata GQ GQ GQ GQ p

*Porphyra linearis G A
Porphyra umbilicalis GQ GQ G A

* Porphyra umbilicalis f. GQ A
epi.phytica

Porphyra umbilicalis f. G A
linearis

Rhodomela confervoides G G A

Subtotal 9 21 6 7 13
TOTAL/METHOD

Total Q (Quantitative) 14 29 14 11 17 41

Total G (General collection) 18 39 25 22 31 63

Total Number 19 41 26 22 31 65

• A Annual
P = Perenni.al

PSP = Pseudoperennial
G = General collection
Q = Quantitative collection

* - Indicates species not found 1975-1976.



TABLE 2.2-21

SUMMARY OF PERTINENT INTERTIDAL MACROALGAE DATA FROM TWO YEARS OF STUDY.

TOTAL NO. OF TAXAa XBIOMASS b DOMINANT SPECIES (% COMPOSITION) c
STATION DEPTH 1975-76 1976-77 1975-76 1976-77 1975-1976 1976-1977

1 MSL 29 24 2171 1053 Fucus spp. 45% Fucus spp. 96%
Ascophyllurn nodosurn 53%

1 MLW 39 51 582 779 Chondrus crispus 84% Chondrus crispus 75%
Gigartina stellata 17%

4 MHW 21 26 17 63 Fucus spp. 94% Ascophyllurn nodosurn 95%

4 MSL 17 27 1960 1970 Fucus spp. 52% Fucus spp. 55%
Ascophyllurn nodosurn 48% Ascophyllurn nodosurn 44%

4 MLW 23 27 3547 2108 Ascophyllurn nodosurn 91% Ascophyllurn nodosurn 88%

tJ)

Mt:C
:::0, .....
o
t""R"
tJ)

N

•

a.

b.

c.

From all collection methods

2gIns (dry wt.)/m

Yearly average

• •
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OCCURRENCE OF MACROALGAE AT EIGHT SUBTIDAL STATIONS IN 1976-1977.

STATION NEW
TAXON 2 12 13 19 23 26 27 31 THIS YEAR

"

CHLOROPHYCEAE
Chaetomorpha atrovirens G QG QG QG QG QG QG *
Chaetomorpha cannabina Q *
Chaetomorpha linum QG Q QG Q QG Q
Chaetomorpha melagonium QG QG QG QG
Cladophora sp. Q *
Entocladia viridis G *
Monostroma fuscum f. blytii G QG *
Ulva lactuca G QG G

SUBTOTAL 1 3 4- 1 3 5 5 3

PHAEOPHYCEAE
Agarum cribrosum G G GI GI GI G G GI
Alaria esculenta G G
Desmarestia aculeata QG G G QG QG QG
Desmarestia viridis QG G
Laminaria digitata G I GI GI G G GI
Laminaria saccharina G GI GI GI G G GI
Laminaria sp. G
Saccorhiza dermatodea G
Sphacelaria cirrosa G *
SUBTOTAL 1 4 4 3 4 5 7 7

--
RHODOPHYCEAE
Ahnfeltia plicata G
Antithamnion cruciatum QG
Antithamnion floccosum QG QG QG QG QG G QG
Audouinella purpurea G *
Bonnemaisonia hamifera QG G
Callithamnion tetragonum QG
Callocolax neglectus QG G
Callophyllis cristata QG QG QGI QGI QGI QG QG QGI
Cerami um rubrum QG Q QG QGI QG QG QGI
Ceratocolax hartzii QG QG QG QG QG QG QG
Chondrus crispus QG I QG QGI QG QG QGI
Clathomorphum circumscriptum G
Colaconema secundata G G *
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TABLE 2.2-22
(Sheet 2 of 2)

STATION NEW
TAXON 2 12 13 19 23 26 37 31 THIS YEAR

RHODOPHYCEAE (Continued)
Corallina officinalis G QG I QGI QGI QG QG QGI
Cystoclonium purpureum

v. cirrhosum QG QG QG QGI QG QG QG
Dermatolithon pustulatum G G G G G G G
~rythropeltis discigera G
Leptophytum laeve G
Lithophyllum corallinae G
Lithothamnion glaciale G G G G G
Melobesia lejolisii G G G G G G G G
Membranoptera alata QG QG QGI QGI QGI QG QG QGI
Palmaria palmata G G G G
Phycodrys rubens G QG QGI QGI QGI QG QG QGI
Phyllophora sp. Q Q QGI QGI QGI QG QG QGI
Phyllophora pseudoceranoides G G G "G G G G G
Phyllophora truncata G G G G G G G G
Plumaria elegans G
polyides caprinus G
Polyides rqtundus G
Polysiphonia sp. Q
Polysiphonia nigra G *
Polysiphonia nigrescens G G *
Polysiphonia urceolata QG QG QG QG QG QG QG QG
Porphyra miniata G
porphyra umbilicalis G *
Porphyropsis coccinea G *
Ptilota serrata QG QG QGI QGI QGI QG QG QGI
Rhodomela confervoides QG G QGI
Rh9dophyllis dichotoma G G QG
Scagelia pylaisaei QG QG QG QG QG

SUBTOTAL 14 21 22 20 20 21 26 23

TOTAL 16 28 30 24 27 30 38 33

G = from general collections
Q = quantitative biomass collections
I = in situ identifications

•

•

•
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TABLE 2.2-23

SUMMARY OF PERTINENT SUBTIDAL MACROALGAE DATA FROM TWO YEARS OF STUDY.

•
!

DEPTH TOTAL NO. OF TAXAaI X BIor·1ASSb HI (JUL)c DOMINANT
UNDERSTORY SPECIES (% COMP.)dSTATION (FT BELOW MLW) 1975-76 1976-77 1975-76 1976-77 1976 1977 1975-1976 1976-1977

27 17' 34 37 580.57 582.63 1.53 1.24 Chondrus (71) Chondrus (67)
Phyllophora (13) Phyllophora (17)

-
26 20' 34 32 765.28 497.43 1.71 2.01 Corallina (52) Chondrus (36)

Chondrus (33) Corallina (31)

31 30' 31 42 216.44 245.43 2.21 1.97 phyllophora (40) Coiallina (42)
Chondrus (30) Phyllophora (31)

23 35' 25 32 134.86 143.69 2.23 2.18 phyllophora (53) Phyllophora (51)
phycodrys (15) Phycodrys (18)

19 40' 28 30 114.20 81.21 1.70 1.48 Phyllophora (59) Phyllophora (63)
Corallina (22) ptilota (9)

12 50' 28 29 48.82 40.39 1.35 1.01 Phyllophora (81) !'hyllophora (84)
Phycodrys (8) Coral1 ina (5)

- -
13 60' 23 33 21.53 31. 70 2.09 1.21 Phyllophora (48) Phyllophora (66)

ptilota (35) ptilota (27)

2 80' 15 16 5.86 1. 77 0.54 1.55 Ptilota (83) ptilota (48)
Phyllophora (8) Phyllophora (47)

a from all collection methods

b 2
gInS dry wt./m

cShannon-weaver diversity
based on biomass collections only

9Percent composition, yearly average

til
t>jt;xj
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o
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til
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TABLE 2.2-24
(Sheet 1 of 2)

FISH SPECIES ENCOUNTERED IN MARINE AND ESTUARINE WATERS NEAR THE
HAMPTON-SEABROOK ESTUARY FROM JULY 1975 THROUGH DECEMBER 1978.

LIFE STAGES ENCOU:fTERED
JUVENILE

SC lENT! FI C NAME COMMON NAME AND/OR
ADULT LARVAE EGGS

Chondrichthyes-Cartilaginous fishes
Squal1formes

carcharhinidae-requiem sharks
,IHll.IIeelus canis Smooth dogfish

Squalidae-dogfish sharks
Squalus acanehias spiny dogfish ,I

Rajitormes
Rajidae-skates

,IRaja binoculaea Big skate
Raja erinacee Little skate ,I

Raja radiaea Thorny skate ,I

Osteichthyes-Bonyfishes
Angui111formes

Anquillidae-freshwater eels
Anguilla roseraea American eel I I

Clupeiformes
Clupeidae-herrings

Alosa aeseivalis Blueback herring ,I

Alosa mediocris Hickory shad I
Alosa pseudoharengus Alewife ,I I
Alosa sapidissima American shad I
Brevoortia eyrannus Atlantic menhaden I ,I ,I

Clupea harengus Altantic herring ,I ,I

Engraulidae-anchovies
Anchoa hepseeus Striped anchovy ,I

Salmonifortnes
Salmonidae-trouts

Oncorhynchus kisutch Coho salmon I
5al1llO gairdneri Rainbow trout ,I
5al1llO erueea Brown trout ,I
5alvelinus foneinalis Brook trout ,I

Osmeridae-smelts
Osmerus morda" Rainbow smelt I I '

Loph11formes
Lophiidae-goosefishes

Lophius americanus Goosefish I ,I
Gaditormes

Gadidae-codfishes
Brosme brosme eusk I I
Enchelyopus cimbrius Fourbeard rockling I ,I I
Gadus morhua Atlantic cod I I ,I
Helanogrammus aeglefinus Haddock I ,I I
Herluccius bilinearis Silver hake ,I I ,I
Nicrogadus eomcod Tomcod ,I
Pollachius virens Pollock .; ,I ,I
Urophycis chuss Red hake .;
Urophycis tenuis Whit" hake .;
Urophycis spp. Hakes ,I .;

ZOarcidae-eelpouts
Hacro%oarces americanus OCean pout ,I ,I

Atheriniformes
Cyprinodontidae-killifishes

Fundulus heteroclicus Munanichog ,I
Fundulus majalis Striped killifish ,I

Atherinidae-silversides
Nenidia menidia Atlantic silversides ,I

Gasterosteiformes
Gasterosteidae-sticklebacks

ApelCes quadracus Fourspine stickleback ,I
GasCerosteus aculeatus Threespine stickleback .;
pungieius pungitius Ninespine stickleback ,I

Syngnathidae-pipefishes and seahorses
Syng~nehus fuscus Northern pipefish ,I ,I

•

•

•
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TABLE 2.2-24
(Sheet 2 of 2)

LIFE STAGES Ellt

SCIENTIFIC NAME COffQ NAME AND/OR
ADULT LARVAE EGGS

.Osteichthyes-Bonyfishes (Continued)
Perciforlll8l1

Percichthyidae-temperate ball.es
IHorone saxatilis Striped baSil

'SerraniaAe-eea bal.el
Centropristis striata Black I.a basi I

Pomatomidae-bluefiehel
Pom.tomus saltatrix Bluefllh I

Sparidae-porgiel
IArehosarvus probatocephalus Sheepehead

Stenotomus ehrysops Scup I
Sciaenidae-druma

'. Hentieirrhus saxatilis Northern kingfilh I
Labridae-wrallel

ralltoia onitis Tautog I I I
rautoiQlabrus adsperslls CUnner I I I

Stichaeidae-pricklebacke
LWllpenus lumpretaeloZ'lllis Snakeblenny I
Ulvaria subbilllreata , lIAdiated shanny I I

Pholidae-gunnell
IPholis i\lMellus Rock gunn.l I

Anarhichadidae-wolffish.s
An4rhieh.. lupus Atlantic wolffi.h I

Ammodytidae-Iand lances
Ammodvtes amerieanus American .and lance I I

Scombridae-mack.rel. and tunas
Scomber scombrlls Atlantic mack.rel I I I

Stromataeidae-butt.rfishes
Peprilus triaeanthus ButterfiBh I I I

Scorpeenidae-scorpionfishes
Sebastes marinus Redtish or ocean perch I

Triglidae-searobins
Prionotus earolinus Northern ••arobin I I
Prionotus evolans Striped searobin I

Cottidae-sculpins
Hemitripterus amerieanus Sea raven I I
Hvoxocephalus aenaeus . Grubby I I
Hvoxoeephalus octodecemspinosus Longhorn sculpin I I
Hvoxoeephalus seorpius Shorthorn sculpin I
Triglops murravJ Moustache eculpin I

Agonidae-poachers
Aspidophoroides monoptervgius Alligatorfish I I

Cyclopteridae-lumpfishes and.enailfieh.s
Cvelopterus lwnpus LUIIlPfish I I
Liparis atlanticus Sealnail I
Lipari. liparis Striped ....nail I
Lipari. spp. S...naill I

Pleuronectiforme.
Bothidae-lefteye flounderl

Paraliehthys obloniUs Fourlpot flounder I
Scophthalmus aquosus Windowpane I I I

Pleuronectidae-riqht.ye flound.rl
Glyptoeephalus evnoilos.us Witch flounder I I
Hippoglo••oides plate••oide. AIIIerican plaice I I ,I
Hippoglos.us hiPpoilossu. Atlantic halibut I
Limanda terruginea Yellowtail floundar I ,I ,I
Liop••tta putnami Smooth flounder ,I ,I
Pseudopleurcneete. amerieanu. Winter flounder ,I .;

TOTAL. 67 36 17

OVKIlALL TOTAL. 7J
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TABLE 2.2-25

SEABROOK FINFISH ECOLOGICAL CATEGORIZATION.

•

BOTTOM FISH
NEAR BOTIOM &

BROWSERS
PELAGIC PLANKTIVORES &

PREDATORS

Pollock ------+-~.

Sand shark +-..~

Winter flounder
Yellowtail flounder
Smooth-flounder
Atlantic halibut
American plaice
Windowpane
Fourspot flounder
Summer flounder
Red hake
White hake
Spotted hake
Radiated shanny
Skates (Little, Big,

Winter)
Rock gunnel
Grubby
Longhorn sculpin
Shorthorn sculpin

Cunner
Tautog
Scup
Banded rudderfish

Black sea bass
Atlantic cod
Atlantic tomcod

Atlantic mackerel
Bluefish
Blueback herring
Alewife

....__1-+-- Striped bass

.......-+-- Rainbow smelt
Atlantic menhaden
Atlantic herring

....~I-+--Atlantic silversides

•
.~-+-- Silver hake ----+_~
.~-+-- Smooth dogfish
"--..-+- Spiny dogfish

Atlantic sturgeon
Atlantic wolffish
American sand lance
Cusk
Lumpfish
Fourbeard rockling
Witch flounder
Seasnail
Goosefish
Snakeblenny
Ocean pout

...:;-+-- Haddock
Sea raven
Striped sea robin

•
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TABLE 2.2-26

SPECIES RANK OF NEAR-BOTTOM FISHES BASED ON OTTER TRAWL CATCH.

•

1974- 1973-
1978 1976-1977 1975-1976 1975 1974

%OF %OF %OF
SPECIES RANK TOTAL RANK TOTAL RANK TOTAL RANK RANK

'"
Limanda ferruginea 1 23 1 37 1 38 2 1
Osmerus mordax 4 10 10 3 2 17 1 2
urophycis spp. 2 19 2 23 3 16 4 8
Gadus morhua 3 14 9 3 4 5 5 3
Merluccius bilinearis 7 4 4 6 5 5 11 18
Myoxocephalus octodecemspinosus 6 9 5 6 6 4 8 6
Pseudopleuronectes americanus 5 9 3 7 7 3 3 4
Macrozoarces americanus 8 3 8 3 8 2 9 14
Raja spp. 9 2 7 4 9 2 7 7
Scophthalmus aquosus 10 1 11 2 10 2 6 5

'-
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TABLE 2.2-27

SPECIES RANK OF PELAGIC FISHES BASED ON GILL NET CATCH.

SPECIES 1978 1976-1977 1975-1976 1974-1975 1973-1974
%OF %OF %OF

RANK TOTAL RANK TOTAL RANK TOTAL RANK RANK

Clupea harengus 1 74 1 52 1 54 19 8
Merluccius bilinearis 3 2 2 19 2 12 ND 10
Alosa aestivalis 2 14 4 7 3 9 ND 6
Pollachius virens 6 1 5 3 4 7 1 1
Alosa pseudoharengus 4 2 7 2 5 5 15 9
Scomber scombrus 5 2 3 11 6 4 9 3
Osmerus mordax 7 <1 8 1 7 2 ND 7
Brevoortia tyrannus 11 <1 9 1 8 2 10 5
Gadus morhua 10 <1 10 <1 9 2 2 2
Urophycis spp. 8 <1 6 2 10 1 12 ND

NO = No Data

en
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TABLE 2.2-28

SPECIES RANK OF ESTUARINE FINFISH BASED ON BEACH SEINE CATCHES. a

•

SPECIES 1978 1976-1977 1975-1976 1974-1975 1973-1974%OF %OF % OF %OF . % OF
RANK TOTAL RANK TOTAL RANK TOTAL RANK TOTAL RANK TOTAL

Menidia menidia 1 74.9 1 79.6 1 65.1 1 87.1 1 27.5Ammodytes americanus 2 7.5 3 4.5 5 5.6 8
b

<1.0 4 11.5Clupea harengus 3 5.4 12 <1.0 11 <1.0 NC --- 13 <1. 0Fundulus spp. 4 4.7 2 9.6 4 5.8 3 3.6 3 21. 7-.Pseudopleuronectes 5 1.7 7 <1.0 6 1.2 4 <1.0 5 4.8americanus
Gasterosteus aculeatus 6 1.3 9 <1.0 12 <1.0 5 <1.0 7 1.8Pollachius virens 7 1.2 8 <1.0 9 <1.0 NC --- NC ---Pungitius pungitius 8 1.1 4 1.6 7 1.1 7 <1.0 6 3.8Alosa aestivalis 9 <1. 0 10 <1.0 2 11.9 2 5.0 2 24.3Liopsetta putnami 10 <LO 17 <1.0 20 <1.0 10 <1.0 8 1.4Osmerus mordax 14 <1.0 5 1.3 3 6.8 6 <1.0 11 <1.0

a
April - November

b
NC c Not captured
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE NUMERICAL ABUNDANCE OF WHOLE WATER (A)

SEABROOK STATION - UNITS 1 & 2 AND NET PHYTOPLANKTON (B)
ENVIRONMENTAL REPORT IN THE INTAKE VICINITY FROM 1975-1978.

OPERATING LICENSE STAGE

I FIGURE 2.2-1
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aWhen no data shown means no samples taken. b14C collections were not taken at Station l prior to July 1977
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•
NUTRIENTS STATION 2 1975-1978
a. ORTHOPHOSPHATE (~9 P/1iter)

"I"ION "'M&lIII"""'OH " .... ,.. .. ",/&50111 "'''1.'11''''.'0"
117! 1176 1977 1978
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" A • -0 iii oJ" ttl A III oJ.J .... 0 N oJ" III A .. J J A I 0 iii oJ" II1II A .. J J ... ION
I'''' IITI 1177 19'78

d. NITRITE (~g N/1iter)

c. NITRATE (~g N/1iter)
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1'75 1971 1977 1978
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e. AMMONIA (~g N/1iter)a

J A I a II

"1$

aAnalyses for ammonia were not routinely carried out until July 1977

• PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE NUTRIENT LEVELS IN SEA WATER COLLECTED
SEABROOK STATION - UNITS 1 & 2 IN THE VICINITY OF THE INTAKE FROM 1975-1978.

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

1 FIGURE 2.2-3
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I ~PARAMETER + ~ -
~

Dp a Depth Shallow Deep
Silt .. Siltatio~ Low High
Sub .. Substrate Rock-ledge Cobble-sand
PIPs a Phyllophora/ Low occurrence High occurrence

ptllota
CC a Chondrus Low occurrence High occurrence

crlspus
CO .. Coralllna sp. Low occurrence High occurrence
H' .. Diversity Low High
R .. Redundancy Low High
COD a Chemical Low High

OXygen Demand
TKN a Total Kjeldahl Low High

Nitrogen
Hz a Mean grain size Low High
a .. Sorting Low High
SC a Silt clay Low High
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2.3 METEOROLOGY

SB 1 & 2
ER-OLS

•

•

Basic meteorological information is presented in Section 2.6 of the Seabrook
1 and 2 Environmental Report - Construction Permit Stage (ER-CPS). Updated
information is presented in the following paragraphs.

The primary sourc~s of off-site climatic information in this section are
the following National Weather Service (NWS) Stations:

(a) Boston Logan International Airport NWS Office (Boston), located
about 38 miles south-southwest of the site on a landfill that
extends into Boston Harbor.

(b) Portland International Jetport NWS Office (Portland), located
about 59 miles north-northeast of the site just inland from the
Atlantic Ocean.

Data presented in this report for the above NWS stations are taken primarily
from annual meteorological summaries available from the National Oceanic
and Atmospheric Administration (References 1 through 6), and from magnetic
tapes of 3-hour observations available from the National Climatic Center
in Asheville, North Carolina (References 7 and 8). These NWS stations are
the nearest long-term first order NWS stations which, for most climatic
statistics, are the most representative for the Seabrook region.

Additional sources of off-site climatic information used in this section
are the following weather service stations (References 9 through 13):

(c) Concord Municipal Airport NWS Office (Concord), located about
40 miles west-northwest of the site.

(d) Portsmouth Cooperative Weather Service Station (Portsmouth),
operated by the Department of Public works and located about 13
miles north-northeast of the site.

(e) Pease Air Force Base Station (Pease AFB), located also about 13
miles north-northeast of the site in Portsmouth.

The Seabrook ER-CPS contains on-site data summaries generally for the period
November 1971 through October 1972. This information is updated in this
report with on-site data summaries for the period April 1979 through March
1980. Estimates of short-term and long-term atmospheric dilution (CHI/Q)
factors using the updated on-site data base were generated and are presented
in Sections 7.1 and 5.2 of this report, respectively. A detailed description
of the current meteorological monitoring program is presented in Subsection
6.1.3 •

2.3-1



2.3.1

SB 1 & 2
ER-OLS

Regional Climatology •Information presented in this subsection supplements regional climatology
information presented in Subsection 2.6.1 of the ER-CPS.

Ambient air quality in the area surrounding the Seabrook site is generally
good. The site and all areas within approximately 10 miles of the site
have been given the following attainment status designations with respect
to National Ambient Air Quality Standards by the U.S. Environmental
Protection Agency (EPA) (40CFR81):

(a) Sulfur Dioxide ( S02) - better than national standards,

(b) Total Suspended Particulates (TSP) - better than national
standards,

(c) Carbon Monoxide (CO) - cannot be classified or better than national
standards,

(d) Nitrogen Dioxide (N02) - cannot be classified or better than
national standards,

(e) Ozone (03 ) - do not meet national standards.

The exceedance of national standards for ozone is not a site specific problem
but rather is region-wide; most of the northeast section of the U.S. has
been designated by the EPA as not in attainment of national ozone standards.

It is expected that there are no unusual local conditions at the Seabrook
site which will adversely affect station operation.

•
2.3.2 Dry Bulb Temperature

Information presented in this subsection updates and supplements temperature
information presented in Subsection 2.6.2 of the ER-CPS.

Average and extreme dry bulb temperatures at Seabrook (43-foot level),
Boston, Portland, and Concord for the period April 1979 through March 1980
are compared in Table 2.3-1 in order to show the degree of similarity of
the on-site data to regional conditions. The annual average temperature
for this time period for each of these four locations was 47.8oF at Seabrook,
51.90 F at Boston, 45.6 oF at Portland, and 46.30 F at Concord. Differences
in the average and extreme temperature values presented for each location
in Table 2.3-1 are not unreasonable when such factors as the separation
in geographical location and the difference in measurement technique are
considered.

Long-term temperature data from regional weather stations are presented
in Tables 2.3-2 and 2.3-3. The highest temperature recorded in the region
as presented in Table 2.3-3 was 1040 F at Boston in July 1911; the lowest

2.3-2 •
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ER-OLS

temperature recorded was -390 F at Portland in February 1943. Data on the
long-term monthly mean of daily maximum and minimum temperature conditions
for the Seabrook site region are presented in Table 2.3-4.

2.3.3

2.3.3.1

Atmospheric Moisture

Dew-Point Temperature

Dew-point temperature is defined as the temperature to which air must be
cooled to produce saturation with respect to water vapor, with pressure
and water vapor content remaining constant.

Average and extreme dew-point temperatures at Seabrook, Boston, Portland,
and Concord for the period April 1979 through March 1980 are presented in Table 2.3-5.
The annual average dew-point temperatures measured at Seabrook, Boston,
Portland, and Concord were 35.4oF, 40.0oF, 36.6oF, and 34.90 F, respectively;
maximum dew-point values were 730 F, 75 0 F, 72 oF, and 730 F, respectively;
and the minimums were -lloF, -17 oF, -190 F, and -18oF, respectively.

Informatio~ presented in this subsection updates and supplements
precipitation information presented in Subsection 2.6.4 of the ER-CPS.

Long-term average and extreme dew-point temperature data for regional weather
stations are presented in Tables 2.3-6 and 2.3-7. The highest dew-point
temperature recorded in the region as presented in Table 2.3-7 was 77 0 F
at both Boston and Portland; the lowest temperature recorded was -390F at Portland.

• 2.3.3.2 Precipitation

•

a. Precipitation Measured as Water Equivalent

Precipitation totals at Seabrook, Boston, Portland, and Concord for the
period April 1979 through March 1980 are compared in Table 2.3-8.
Precipitation totals (water equivalent) for this time period for each of
these four locations were 32.40 inches at Seabrook, 34.12 inches at Boston,
48.44 inches at Portland, and 32.62 inches at Concord.

Long-term monthly precipitation averages and extremes ,for area weather
stations are presented in Tables 2.3-9 and 2.3-10. Regional maximum
precipitation extremes during shorter periods of time are presented in Table
2.3-11 (Reference 14). Based on the data in Tables 2.3-10 and 2.3-11, a
maximum monthly precipitation amount of about 14 inches and a maximum 24
hour precipitation amount of about 8 inches could be expected at the site.

The percent of time (based on hourly observations) precipitation of any
kind was recorded at Portsmouth for the 5-year period April 1956 through
March 1961 is presented in Table 2.3-12 (Reference 12). These data indicate
that precipitation falls during approximately 13% of the total hours during
the year •

2.3-3



There is no on-site instrumentation for measuring precipitation as snow
or ice pellets. Mean snowfall statistics from regional weather stations
are presented in Table 2.3-13; maximum monthly and 24-hour snowfall data
are presented in Table 2.3-14. Based on Portsmouth data t the average yearly
snowfall which can be expected at the Seabrook site is approximately 72
inches.

2.3.4

b.

SB 1 & 2
ER-OLS

Precipitation Measured as Snow or Ice Pellets

Severe Weather

•
Information presented in this subsection updates and supplements severe
weather information presented in Subsection 2.6.5 of the ER-CPS.

2.3.4.1 Heavy Snow

Maximum monthly and 24-hour snowfall statistics from regional weather
stations are presented in Table 2.3-14. It can be seen from Table 2.3-14
that the maximum snowfall amounts for each weather station listed have
generally been recorded in different years t indicating a substantial spatial
variation in the snowfall in the region.

The February 6-7 t 1978 snowstorm which struck New England was one of the
most intense t persistent t severe winter storms on record (Reference 15).
Hurricane force winds caused tides 3 to 5 feet above normal with widespread
destruction of seawalls t homes t and businesses. Heavy snow with blizzard
conditions resulted in mountainous drifts. Thirteen to twenty inches of
snowfall was measured along the New Hampshire coast (Reference 15). •
2.3.4.2 Strong Winds

Table 2.3-15 lists the fastest mile wind speeds recorded at Boston t Portland t

and Concord. The data indicate that wind speeds over 40 mph can occur during
any month of the year. During the winter these speeds are normally caused
by northeasters that move up along the coast. During the warmer months t

high winds are normally associated with thunderstorms and squall lines that
pass through the area. Hurricanes could produce high wind speeds during
the late summer and early fall.

2.3.4.3 Thunderstorms t Lightning t and Hail

Table 2.3-16 shows the mean number of days with thunderstorms for various
weather stations in the general Seabrook area. Thunderstorms have occurred
during every month of the year with the maximum during the summer. Pease
AFB data can be considered most representative of the Seabrook site t showing
a thunderstorm frequency of about 19 days per year with a maximum monthly
mean of about 5 days in July (Reference 13).

Using the thunderstorm frequencies shown in Table 2.3-16 for Pease AFB and
statistics relating to thunderstorm occurrence and to the probability of
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cloud-to-ground lightning (Reference 16), estimates of the frequency of
occurrence of cloud-to-ground lightning were derived for the site on a
seasonal and annual basis for objects extending to heights of 50, 100, 200
and 500 feet above grade. These results are as follows:

ESTIMATED FREQUENCY OF CLOUD-TO-GROUND LIGHTNING
(Number per Year)

Height Above Ground (ft)

Period 50 100 200 500

Dec - Feb 0.0 0.0 0.0 0.0
Mar - May 0.022 0.055 0.099 0.231
Jun - Aug 0.088 0.22 0.396 0.924
Sep - Nov 0.16 0.40 0.72 1.68

Annual 0.126 0.315 0.567 1.323

Table 2.3-17 lists the total number of days with hail over a 40 year period
for Boston, Portland, and Concord (Reference 17). The data indicate that,
on the average, the site should expect less than one day per year with hail.
Hailstorms in the Seabrook area are seldom severe, although large hail has
been reported. During the 13 year period between 1955 and 1967, an average
of 0.2, 0.6 and 1.3 storms per year with hailstones 1.5 inches in diameter
or larger have been reported for New Hampshire, Maine and Massachusetts,
respectively (Reference 18).

2.3.4.4 Hurricanes

During the period 1871-1977, approximatel~ 43 tropical cyclones passed within
100 nautical miles (115 statute miles) of the site. Of these, 22 storms
were classified as hurricanes and only 3 have retained full hurricane stage
within 100 nautical miles of the site (Reference 19).

2.3.4.5 Tornadoes and Waterspouts

•

Tornadoes have occurred in all the New England states. The mean annual
number of tornadoes per 10,000 square miles for the period 1953-1976 in
New Hampshire, Maine and Massachusetts are 2.5, 0.8 and 5.2, respectively
(Reference 20).

A National Severe Storms Forecast Center (NSSFC) listing of tornadoes within
a 50 mile radius of the site indicated that 69 tornadoes had occurred during
the period 1950 through 1977 with a mean path area of 0.124 square miles
(Reference 21).

A procedure for estimating the probability of a tornado striking any point
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from an analysis of mean path length and width and the frequency of tornado
occurrence has been developed (Reference 22). Applying the procedure to
the NSSFC data gives an annual probability of a tornado striking any point
within 50 miles of the site of 7.8 x 10-5 with a mean recurrence interval
of about 12,900 years. (The calculation excluded the water area within
the area of interest.)

In an analysis of waterspout occurrences, a total of 14 waterspouts were
reported off the coast between Boston and Portsmouth of which 3 were
considered to have caused coastal damage (Reference 23). A waterspout coming
ashore and striking the site would not have a destructive effect greater
than that of a tornado. With exactly the same wind speeds, a waterspout
would contain less solid debris than a tornado that had been traveling over
land.

•

2.3.5

2.3.5.1

Diffusion Climatology

Winds

Monthly and annual wind roses for data collected on-site at the 43 foot
level for the period April 1979 through March 1980 are provided in Figures
2.3-1 through 2.3-13; the annual wind rose for data collected for the same
period at the 209 foot level is presented in Figure 2.3-14. Annual tabular
wind rose data and wind direction persistence summaries during the same
time period for both tower levels are presented in Tables 2.3-18 through
2.3-21.

Long-term annual wind roses from Boston and Portland for the time period
January 1968 through December 1977 are provided in Figures 2.3-15 and 2.3
16, respectively. These same data are presented in tabular form in Tables
2.3-22 and 2.3-23, respectively.

•
2.3.5.2 Atmospheric Stability

On-site temperature difference data collected between different heights
on the Seabrook meteorological tower are used to estimate atmospheric
stability by relation with the temperature lapse rate (change of temperature
with height). Pasquill stability categories are determined from the
temperature lapse rate as defined in Regulatory Guide 1.23 (Reference 24).
Monthly and annual Pasquill stability class frequency statistics derived
from the 43'-150' delta temperature and 43'-209' delta temperature data
bases at Seabrook are presented in Table 2.3-24 for the period April 1979
through March 1980. Examination of the stability data for Seabrook shows
that the neutral, or D, stability class occurs most frequently, 41.54% of
the time for the 43'-150' delta temperature data and 43.31% of the time
for the 43'-209' delta temperature data. The frequency of occurrence of
the stability classes on either side of stability class D taper off toward
the extremes of stability and instability.
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Long-term Pasqui11 stability class frequency statistics for Boston and
Portland are compared to the Seabrook stability statistics in Table 2.3-
25. The stability c1assifi.cations for Boston and Portland are derived
primarily from surface observations of net solar radiation and wind speed
(References 25, 26). The long-term off-site data for Boston and Portland
show a relatively high frequency of occurrence of the neutral stability
class D when compared to the on-site Seabrook data. This is to be expected,
since the estimation of stability classification from surface data generally
leads to a bias toward neutral conditions and away from extremes of stability
and instability when compared to stability classification estimates derived
from temperature lapse ·rates.

Joint frequency distributions of each Pasqui11 stability class with
corresponding wind speed and direction data for Seabrook during the period
April 1979 through March 1980 are presented in Tables 2.3-26 and 2.3-27;
Table 2.3-26 contains joint frequency distributions using 43'-150' delta
temperature and 43-foot wind speed and direction data, while Table 2.3-27
contains joint frequency distributions using 43'-209' delta temperature
and 209-foot wind speed and direction data. Long-term joint frequency
distributions for Boston and Portland for the period January 1968 through
December 1977 are presented in Tables 2.3-28 and 2.3-29, respectively.

The Seabrook site is not in an area of frequent air pollution episodes or
alerts. A study of synoptic weather map analysis for 1936 through 1975
shows high pressure stagnation conditions lasting four days or more over
the site occurring 12 times with an average of 4.4 stagnation days per case
(Reference 27).•
2.3.5.3 Inversions and High Air Pollution Potential

•

Holzworth (Reference 28) analyzed five years of data to determine occurrences
in the United States of episodes of meteorological conditions unfavorable
for atmospheric dispersion. Holzworth indicated episodes of high air
pollution potential as periods with low mixing depth and light winds. A
summary of the Holzworth data as it applies to the site appears in Table
2.3-30. The data indicate that prolonged periods with a combination of
low wind speed and low mixing height are uncommon in the site area.

Holzworth (Reference 28) also plotted isop1eths of mean seasonal and annual
morning and afternoon mixing heights across the United States from the same
five years of data. For the Seabrook site, the seasonal and annual values
of the mean daily mixing heights occurred as follows:
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MEAN DAILY MIXING HEIGHTS •(Meters)

Season Morning Afternoon

Spring 710 1400
Summer 450 1400
Autumn 590 1100
Winter 700 900

Annual 600 1200

The above data represent estimates of the average depth of vigorous vertical
mixing, which give an indication of the vertical depth of atmosphere
available for mixing and dispersion of effluents.

2.3.5.4 Topographic Description

A map showing the topography within a five-mile radius of the site is
presented in Figure 2.3-17. Maximum elevation with distance is plotted
in Figure 2.3-18 for each of 16 sections radiating from the site. The
heights shown in these cross sections are for the highest representative
terrain at that distance in the sector, and are not necessarily the exact
height at the precise bearing and distance shown.

The immediate site area is tidal marsh with short grass, reeds and tidal •
channels. Short trees begin at the edge of the marsh as the terrain becomes
slightly irregular. A few short ridges and hills occur within the first
five miles from the site.

A map showing detailed topographic features within a 50 mile radius of the
site is presented in Figure 2.3-19. The first hills and ridges of the White
Mountains of New Hampshire occur 20-25 miles northwest, west and southwest
of the site. Hilly terrain with peaks between 200 and 500 feet are found
25 to 40 miles from the site.

2.3.6 Atmospheric Diffusion Estimates

Hourly meteorological data collected on-site for the period of record April
1979 through March 1980, were used to calculate dose consequences for both
short-term (accident) releases and long-term (routine) releases. The
assumptions used to compute the consequences of accidental releases followed
the methodology of CRAC (Calculation of Reactor Accident Consequences) as
performed for the Reactor Safety Study (Reference 29). Both the description
of the basic calculation scheme of the CRAC code and the modeling results
are presented in Section 7.0. Estimates of annual average atmospheric
transport and diffusion characteristics were calculated and are presented
in Section 5.2 as annual diffusion factors. The assumptions used to compute
the annual diffusion factors are outlined in Section 6.1.3.
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(Sheet 1 of 2)

COMPARISON OF SHORT-TERM DRY BULB TEMPERATURE DATA AT
SEABROOK~ BOSTON~ PORTLAND~ AND CONCORD

(Values in o F)

Month Seabrook Boston Portland Concord

a. Monthly Average

Apr 1979 43.4 48.7 42.2 44.2
May 56.6 61.1 55.3 56.3
Jun 63.7 68.2 62.7 63.8
Jul 69.5 74.5 69.3 71.2
Aug 66.3 71.7 64.8 67.5
Sep 60.1 64.9 57.4 59.8

,Oct 50.0 52.7 47.5 47.4
Nov 46.0 48.6 42.4 42.2
Dec 33.3 36.7 29.8 29.4
Jan 1980 26.9 29.4 22.7 22.4
Feb 24.2 27.9 20.5 19.1
Mar 34.2 36.9 32.0 31.8

• 12-Month Average 47.8 51.9 45.6 46.3

b. Extreme Highest

Apr 1979 70.0 77 70 77
May 92.1 95 92 94
Jun 89.6 95 91 93
Jul 89.1 94 90 94
Aug 87.6 91 88 92
Sep 83.0 85 83 87
Oct 82.1 83 81 86
Nov 70.3 72 62 71
Dec 64.3 68 64 67
Jan 1980 57.8 57 51 59
Feb 48.2 53 47 50
Mar 58.7 59 54 61

Record High 92.1 95 92 94
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•TABLE 2.3-1
(Sheet 2 of 2)

Month Seabrook Boston Portland Concord

c. Extreme Lowest

Apr 1979 28.6 33 25 19
May 39.6 45 32 27
Jun 43.6 50 41 32
Jul 47.2 55 47 39
Aug 47.7 54 43 40
Sep 34.7 42 29 28
Oct 29.9 32 27 20
Nov 26.5 29 20 21
Dec 0.0 5 -1 -8
Jan 1980 6.4 11 -9 -2
Feb 5.6 9 -3 -10
Mar 1.9 7 -5 -11

Record Low 0.0 5 -9 -10

Period of Record: April 1979 - March 1980

References: On-site •Program (3 ) (6 ) (11 )
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•TABLE 2.3-5
(Sheet 1 of 2)

COMPARISON OF SHORT-TERM DEW POINT TEMPERATURE DATA AT
SEABROOK, BOSTON, PORTLAND, AND CONCORD

(Values in OF)

Month Seabrook Boston Portland Concord

a. Monthly Average

Apr 1979 (a) 36 33 30
May 50.5 50 45 44
Jun 53.2 56 52 50
Jul 57.5 64 60 59
Aug 64.3 63 58 57
Sep 55.2 56 50 49
Oct 38.8 45 42 40
Nov 37.6 40 37 34
Dec 24.7 23 20 18
Jan 1980 15.1 14 13 10
Feb 12.4 9 9 7
Mar 24.3 23 19 19 •12-Month Average 35.4 40.0 36.6 34.9

b. Extreme Highest

Apr 1979 (a) 61 53 59
May 64.1 65 61 63
Jun 68.1 69 65 70
Jul 67.7 74 72 71
Aug 73.0 75 72 73
Sep 70.6 73 67 71
Oct 62.5 67 62 62
Nov 63.3 62 58 60
Dec 49.7 50 46 44
Jan 1980 55.5 54 50 54
Feb 34.4 30 31 28
Mar 52.6 52 44 48

Record High 73.0 75 72 73

•



SB 1 & 2
ER-oLS

•
TABLE 2.3-5

(Sheet 2 of 2)

Month Seabrook Boston Portland Concord

c. Extreme Lowest

Apr 1979 (a) 10 16 5
May 28.5 20 11 13
Jun 31.6 36 34 30
Jul 38.0 41 38 37
Aug 44.1 42 41 36
Sep 39.4 28 28 25
Oct 21.1 22 23 19
Nov 7.1 6 9 5
Dec -5.6 -11 -11 -14
Jan 1980 -11.0 -10 -12 -12
Feb -8.7 -13 -17 -17
Mar -7.5 -17 -19 -18

Record Low -11.0 -17 -19 -18

• Period of Record: April 1979 - March 1980

References: On-site
Program (3 ) (6 ) (11 )

(a) Collection of on-site dew point data did not begin until May 1979 •
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•TABLE 2.3-6

LONG-TERM REGIONAL MONTHLY DEW POINT TEMPERATURE AVERAGES
(Values in of)

Month Boston Portland

Jan 15.6 9.7

Feb 17.7 13.3

Mar 25.6 22.5

Apr 33.6 30.8

May 45.1 43.0

Jun 56.4 54.5

Jul 61.0 59.9

Aug 60.7 59.0 •Sep 54.7 52.1

Oct 43.4 39.8

Nov 34.1 30.1

Dec 23.0 17.4

Annual Average 39.3 36.1

Period of Record: Jan 1968 - Dec 1977

References: (7) (8 )

•
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•TABLE 2.3-8

COMPARISON OF SHORT-TERM PRECIPITATION TOTALS AT
SEABROOK, BOSTON, PORTLAND, AND CONCORD

(Values in Inches of Water)

Month Seabrook Boston Portland Concord

Apr 1979 2.69 3.19 6.48 3.10

May 3.47 4.24 5.15 4.86

June 0.71 0.86 1.97 0.64

Jul 2.87 2.36 5.90 3.45

Aug 3.87 5.02 5.53 4.20

Sep 3.75 3.61 3.28 3.15

Oct 4.75 3.14 6.71 3.79

Nov 3.33 3.29 3.95 2.92 •Dec 1.59 1.42 2.59 1.93

Jan 1980 0.38 0.74 0.98 0.43

Feb 0.69 0.88 1.36 0.78

Mar 4.30 5.37 4.54 3.37

12-Month Total 32.40 34.12 48.44 32.62

Period of Record: April 1979 - March 1980

References: On-site

Program (3 ) (6 ) (11 )
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TABLE 2.3-12

FREQUENCY OF OCCURRENCE OF PRECIPITATION AT PORTSMOUTH
(Values in % of Time)

•
Month Frequency

Jan 19.0

Feb 14.4

Mar 14.9

Apr 16.0

May 12.4

Jun 11.5

Jul 8.9

Aug 7.6 •9.8Sep

Oct 11.6

Nov 13.1

Dec 16.0

Yearly 12.9

Period of Record: 43,632 hourly observations

from the 5-year period April

1956 through March 1961

Reference: (12)
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TABLE 2.3-13

REGIONAL MONTHLY SNOWFALL AVERAGES
(Values in Inches of Snow)

Month Boston Portland Concord Portsmouth

Jan 12.8 18.5 17.7 17.7

Feb 12.2 19.3 15.3 18.9

Mar 8.2 13.8 11.6 16.3

Apr 0.7 3.0 2.2 1.9

May T 0.2 0.2 T

Jun 0 0 0 0

Jul 0 0 0 0

• Aug 0 0 0 0

Sep 0 T 0 0

Oct T 0.3 0.1 T

Nov 1.2 3.3 4.1 1.8

Dec 8.0 16.1 14.4 15.6

Yearly Average 43.1 74.5 65.6 72.2

Period of Record: 1939-1978 1939-1978 1939-1978 1954-1967

References: (2 ) (5 ) (10) (12)

T = Trace (less than 0.1 inches)
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TABLE 2.3-14

REGIONAL MAXIMUM SNOWFALL EXTREMES
(Values in Inches of Snow)

Month Boston Portland Concord Portsmouth

a. Maximum Monthly Total

Jan 35.9(1978) 59.0(1935) 46.7(1935) 47.6(1966)
Feb 41.3(1969) 61.2(1969) 59.0(1893) 38.4(1967)
Mar 33.0(1916) 46.6(1956) 38.3(1956) 53.9(1956)
Apr 28.3(1874) 20.5(1906) 35.0(1874) 9.7(1956)
May 0.5(1977) 7.0(1945) 5.0(1945) T(1963)
Jun 0.0 0.0 0.0 0.0
Jul 0.0 0.0 0.0 0.0
Aug 0.0 0.0 0.0 0.0
Sep 0.0 T(1959) 0.0 0.0
Oct 0.5(1884) 3.8(1969) 3.0(1884) T(1963)
Nov 17.8(1898) 24.3(1921) 25.0(1873) 6.4(1961)
Dec 27.9(1970) 54.8(1970) 43.0(1876) 42.5(1956)

b. Maximum 24-Hour Total •Jan 21.0(1978) 23.3(1935) 19.0(1944 ) 15.0(1966)
Feb 19.4(1958) 21.5(1969) 15.0(1929) 15.0(1966)
Mar 17.7(1960) 19.8(1939) 13.6(1959) 15.0(1956)
Apr 9.1(1917) 15.0(1906) 18.3(1933) 8.0(1956)
May 0.5(1977) 7.0(1945) 5.0(1945) T(1963)
Jun 0.0 0.0 0.0 0.0
Jul 0.0 0.0 0.0 0.0
Aug 0.0 0.0 0.0 0.0
Sep 0.0 T(1959) 0.0 0.0
Oct 0.5(1884) 3.6(1969) 2.1(1969) T(1963)
Nov 12.0(1898) 11.2(1898) 13.3(1938) 5.2(1961)
Dec 13.0(1960) 22.8(1970) 14.6(1946) 21.6(1954)

Period of Record: 1872-1978 1882-1978 1871-1978 1954-1967

References: (1),(2) (5 ) (9),(10) (12)

T = Trace (less than 0.1 inches)

•
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•TABLE 2.3-16

REGIONAL THUNDERSTORM OCCURRENCE
(Values in Number of Days per Year with Thunderstorms)

Month Boston Portland Concord Pease AFB

Jan * * * 0

Feb * * * 0
Mar * * * 0
Apr 1 1 1 0.9

May 2 2 2 2.3

Jun 4 4 5 4.1
Jul 4 4 6 5.4

Aug 4 3 4 3.8 •Sep 2 2 2 1.4
Oct 1 1 1 0.6

Nov * * * 0.4

Dec * * * 0

Yearly 19 18 20 18.9

Period of Record: 1936-1978 1941-1978 1942-1978 Apr. 1956-1970

References: (2 ) (5 ) (10) (13)

*Less than one half
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TABLE 2.3-18

ANNUAL WIND ROSE FOR SEABROOK (43 FT. LEVEL)
APR. '79 - MAR. '80

~IND DIKECTIO~ FKO~
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0
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121 0.00 0.00 .10 .05 .10 0.00 0.00 .02 .02 • 01 .02 .01 ./.4 .d4 .30 0.00 0.00 1.74

GT 24 0 0 3 5 0 0 0 0 0 0 0 0 2 1 1 (j 0 lZ
III 0.00 o.qo .03 .06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .02 .01 .01 0.00 0.00 .14
121 0.00 0.00 .03 .06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .02 .01 .01 0.00 0.00 .14

ALL SPEEDS 320 21il J't ':> Jl11 3d il 350 't11 30d 3d't 'j22 667 761 od2 l'jZi 850 331 0 il584
III 3. d 2 2.54 't.02 3.70 't.52 't.Oll 't.79 3.54 't.'t7 b.08 7.77 d.87 10.27 17.72 9.90 3.86 t) .·00 100.00
III 3.82 2.54 4.02 3.70 4.52 't.Oll 4.79 3.59 4.'t7 b.08 7.77 8.07 10.27 17.7i. 9.90 3.8b J.OO 100.00

tll-PEKCENT OF ALL GOOO UBSEKVATIO~S FUk THIS PAGE
tZI-PEkCENT UF ALL GOOO OBSEKVATIO",S FOK THIS PEklUU Cc CA L'" IwlND SPeED LESS THAN OR EQUAL TO .58 MPH I

• • •



• • •
TABLE 2.3-19

ANNUAL WIND ROSE FOR SEABROOK (209-FOOT LEVEL)
APR. '79 - MAR. '80

~IND DIRECTiON FROM

SPEE D("P H) N NNE NE ENE E ESE SE SSE S SSw SOl .. S.. W ..IN" N.. r<N .. Vt\BL TLlTAL

CAL" a a a a a a 0 1 1 0 0 1 0 0 a 2 u ,
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 .01 0.00 0.00 .01 0.00 0.00 0.00 .02 U.OO .0 b( 2) 0.00 0.00 0.00 0.00 0.00. 0.00 0.00 .01 .01 0.00 0.00 .01 0.00 G.OO 0.')0 .0" O.OU • Uo

C-3 16 23 31 32 30 26 28 10 20 24 26 26 l' III 21 22 0 jill(1) .4 1 .27 .30 .37 .35 .30 .32 .1~ .30 .28 .30 .30 .17 .21 .• 2" .2';) 0.00 4.43(2) • 21 • 2 7 .36 .37 .35 .30 .32 • 19 .30 .28 • 3 a .30 .il .21 .24 .2' 0.00 4 ... 3

4-7 104 101 78 101 ~5 109 111 90 103 103 100 76 ~':> 113 121 'ii 0 1'~()(1) 1.20 1.17 .90 1.17 1.29 1.19 1.19 1.1 b 1.10 1.31 1.40 1.07 0.0U 113.'1 en1.10 1.26 1.11 .oll t>:lb:l(2) 1.20 1.17 .90 1.17 1.10 1.26 1.29 1.11 1.19 1.19 1.16 .08 1.10 1.31 1.40 1.07 0.00 10.'1 :;d
I ......

06-12 186 142 120 99 102 1'13 159 177 222 291 )'jo 25b 202 30b 372 lSu 0 3"3,) L'~(1) 2.16 1.05 1.39 1.1':> 1.18 1.66 1.84 2.05 l.57 3.37 4.ll 2.97 3.04 4.20 4.31 2.0'1 O.OU 3,. tl0 en
N(2 ) 2.16 1.b' 1.39 1.1, 1.111 1.bb 1.84 2.05 2.,7 3.37 4.12 2.97 3.04 ... 2t> ".31 2.0'1 J.OO 39.110

13-18 69 82 85 24 22 2b bO 111 87 141 288 2b9 2db 519 310 ,. 7 . 0 244b(1) 1.03 .95 .98 .28 .25 .30 .70 1.29 1.01 1.b3 3.3 .. 3.12 3.31 b.01 3.':>9 .5" G.UO 2:1.34(2 ) 1.03 .95 .98 .28 .25 .30 .70 1.29 1.01 1.63 3.3" 3.12 3.31 b.01 3.5'-1 • 5.. 0. aD 2d.3 ..

19-24 25 22 30 8 9 4 12 34 18 17 25 32 70 1131 79 J 0 ':>bb(i) .29 .25 .35 .09 .10 .05 .14 .39 .21 .20 .29 .37 .01 2.10 .92 0.00 0.00 b.,6(2 ) .29 .25 .35 .09 .10 .05 .14 .3~ .21 .20 .29 .37 .01 2.10 .92 0.00 0.00 o.:>b

GT 24 a 3 11 tl b 0 1 b 3 3 5 3 36 ou 3" 0 0 19 'I(1) 0.00 .03 .13 .09 .07 0.00 .01 .07 .03 .03 .0 b .03 .42 .93 .34 0.00 0.00 2.B(2) 0.00 .03 .13 .09 .07 0.00 .01 .07 .03 .03 .Ob .03 .42 .93 .39 0.00 0.00 2.31

ALL SPEEDS 422 373 355 272 2b4 308 371 441 4bO ,79 800 bb3 704 1279 '-137 343 G Ilb31(i) 4.89 4.32 4.11 3015 3.00 3.57 4.30 5.11 5033 b.71 9.Z 7 7.ob 8.85 14.82 10.8b 3.97 0.00 100.00( 2) 4.89 4.32 4.11 3015 3.00 3.57 4.30 '> .11 5.33 b.71 q .Z 7 7.01l 8.d' 1... 82 10.86 3.97 v.oo 10U.00

(l)-PERCENT OF ALL GOOD UBSERVATIONS FOR THIS PAGE
(Z)-PERCENT OF ALL GOOD OBSE~VATIONS FOR THIS PERIOD C= CALM (R[ND 5PtED LESS THAN OR tOUAL TLl .,b MPH)

~



TABLE 2.3-20

WIND DIRECTION PERSISTENCE SUMMARY AT SEABROOK (43-FOOT LEVEL)
APR. '79 - MAR. '80

WINO OIRECTIO~ PERSISTENCE SuMMARY - ~UMoER Of OBSERVATIONS AND PERCENT PkObAelLITY

DIRfCTION PERSISTENCE lhOuRS)

DIRECTION 2 3 4 5 6 7 8 9 10 11 12 13 14 1~ 16 17 10 l~ 20 21 22 23 24 OT.24 TO T AL
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• •TABLE 2.3-21

WIND DIRECTION PERSISTENCE SUMMARY AT SEABROOK (209-FOOT LEVEL)
APR~ '79 - MAR. '80

•
~INO DIRECTION PEWSISTENCE SUMMARY - NUMBER OF UBSERVATIONS AND PERCfNT PKObAolLlTY

OI~ECTION PE~SISTENCE (HOU~S)

01 REC TI ON 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1~ 17 Id 1~ 20 21 22 23 24 GT.24 TU TAL
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b4 7b 67 92 95 95 97 90 99 99 99 99 99 99 99 100 100

o
o

u
u

o
o

o
o

o
o

o
o

o
o

o
o

20'l

NNE 137 37 17 6 7 3 2 2
<>4 b2 90 93 97 98 99 100

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
')

o
o

o
l·

o
o

o
(J

o
i)

o
o

o
o

o
o

n3

NE 95 L8 15 10 7 7 1 1 3
57 74 63 89 93 97 98 98 100

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

lJ
U

(J

J
o
o

o
u

o
o

o
o

o
o

1" 7

ENE 64 31 10 11 bOO 0 0 0 1 0 0 0 0 1
58 60 67 94 99 99 99 99 99 99 99 99 99 99 99 100

o
o

o
o

u
u

o
o

o
o

o
o

o
o

o
(J

o
o

144

1 0 1
99 99 100

020
99 100 0

E 93 3b 10 b 1 2 2 0
bl 65 91 95 9b 97 99 99

E SE 103 33 15 • 7 4 2 2 0
bl 61 90 94 9b 96 99 99

SE 93 50 2 5 12 5 1 3 1
49 75 bO 95 97 96 99 100

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

f)

o

o
(l

o
o

o
o

o
o

o
o

o
o

u
u

u
u

L
(;

o
o

o
o

o
o

o
o

o
o

o
o

{J

o

o
o

o
(J

o
o

o
o

o
o

o
{J

o
o

o
o

o
o

o
o

o
o

152

Ibd

190

en
t>:lb:l

~ ....
o
t-lQ'>
en

N

SSE lib 49 28 9 0 1 2 2 2 0 0 0 1
53 76 89 93 9b 97 96 99 100 ~OO 100 100 100

o
o

o
o

o
o

o
o

o
o

(;

o
o
o

o
o

o
o

o
o

o
o

o
o

218

S 131 52 29 11 1 4 2 1 0 2 1 1
5b 78 90 95 95 97 98 98 98 99 100 100

o
o

o
o

o ·0
o 0

o
o

o
o

o
o

J
o

(J

o
u
o

o
o

o
o

o
o

235

SS~ 170 bb 30 14 11 8 2 2
56 78 68 92 9b 99 99 100

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
(;

o
o

o
o

a
o

o
o

o
o

o
o

303

S~ 154 64 41 18 13 8 5 2 4 2 4 1 0 0 0 0 0 0 1 0 0 0 0 0 1.' 318
48 b9 61 87 91 94 95 9b 97 98 99 99 99 99 99 99 99 99 100 100 100 100 100 100 100

~S~ lbb 49 3b 20 13 3 1 6 3 1 1 .0 0 2
55 71 83 90 94 95 9b 98 99 99 99 99 99 100

o
o

o
o

o
o

o
o

u
u

o
o

o
o

a
o

(j

o
o
o

o
o

301

~ 174 70 42 28 11 10 5 3 1 0 0 0 0 1 0 0 1
50 71 63 91 94 97 98 99 99 99 99 99 99 100 100 100 100

o
o

(;

o
o
a

o
o

a
o

o
o

o
o

o
o

340

WN~ 207 104 33 30 12 14 12 7 10 4 4 1 2 1 2 4 0 0 1 0 0 0 0 1
46 b9 77 d3 6b89 92 93 9b 9b 97 98 96 98 99 100 100 100 100 100 100 100 100 100

o
o

44'/

,,~ 169 79 48 30 14 9 9 5 4 3 2 0 0 0 1
.48 b8 80 68 92 94 9b 97 98 99 100 lOp 100 IPO 100

o
(I

o
o

o
o

u
u

o
o

o
o

o
o

o
o

o .0
o 0

3n

NN~ 116 48 22 7 3 4
56 82 93 97 98 100

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

u
o

o
o

o
o

o
o

o
o

o
o

o
o

202

TOTAL21b3 821 425 232 121 76 53 33 30 14 14

• THIS OCCURANCE LASTED 29 HOURS
" 3 " 3 6 2 o o o o o 4008



TABLE 2.3-22

ANNUAL LONG-TERM WIND ROSE DATA FOR BOSTON
JAN. '68 - DEC. '77

WINO DI~ECTIUN FRUM

SPEED(MPH) N NNE NE ENE E ESE SE SSE S SSw Sill jojSw joj WNW NW NNjoj VHBL TUTAL

CALM 0 0 0 0 0 a 0 0 a 0 0 a a 0 0 0 2e8 2e8({) 0.00 0.00 0.00 0.00 1l.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 • :51 .11(2) 0.00 0.(10 0.00 0.00 0.00 0.00 0.00 0.(\0 0.00 0.00 0.00 0.00 0.00 o.ou 0.00 0.00 .31 .31

C-3 283 233 193 lil 310 2&0 2&0 185 3110 1lI4 I'll 182 I in 132 124 127 0 3338(t) .32 .27 .22 .25 .3e .30 .30 .21 .llO .17 .1& .21 .23 .15 .1 4 .15 0.00 3.83(2 ) .32 .27 .22 .25 .30 .30 .30 .21 .40 .17 .1& .21 .23 • 15 .1 4 .15 0.00 3.83

U-7 1282 031 119& b21 899 800 901 &78 15110 009 72& 10&3 923 705 835 bOll a 1311H tJ)(1) 1.47 .72 .57 .71 1.03 .92 1.03 .78 1.78 .77 .83 1.22 1.0e .~8 .9b .&9 1).00 15.413 tr:ltd(2 ) 1.47 .72 .57 .71 1.03 .92 1.03 .78 1.78 .77 .83 1.22 1.0b .88 .90 .09 u.oo 15.113 ~
It-'

0
8-12 21154 718 8311 10118 2038 1710 1319 751 2UOb 1718 1740 315& 2750 29011 281111 1937 0 30353

t""'Q">
tJ)({) 2.82 .82 .90 1.20 2.311 1.97 1.54 .8& 2.7b 1.97 2.00 3.b2 3.1& 3.33 3.27 2.22 0.00 311.80 N

(2) 2.82 .82 .90 1.20 2.311 1.97 1.511 .80 2.7e 1. 9 7 2.00 3.02 3.10 3.33 3.27 2.22 0.00 34.80

13-18 17011 502 925 902 1799 11130 517 251 n29 2054 2158 3580 4319 417!! 3155 182~ 0 309511
(t) 1.9b .05 1.00 1.10 2.07 1.05 .59 .29 1.53 2.3& 2.48 II. I 1 4.90 U.80 3.85 2.10 0.00 35.55(2) 1.90 .05 1.0& 1.10 2.07 1. &5 .59 .29 1.53 2.3& 2.48 1I.U 11.9& 11.80 3.85 2.10 0.00 35.55

19-211 288 145 280 238 252 201 311 37 200 407 4112 5115 1202 1282 7119 211] 0 0011(0 .33 .17 .33 .27 .29 .21 .011 .04 .23 .117 .51 .03 1.115 1.117 .8b .28 0.00 7.59(2 ) .33 .17 .33 .27 .29 .23 .ou .Oll .23 .117 .51 .&1 1.45 I.U7 .8b .28 0.00 7.59

GT 211 77 07 131 100 1419 57 19 13 78 77 9b 11& SOli 1108 171 29 0 2118(0 .09 .08 .15 .12 • t 7 .07 .02 .01 .09 .09 • I 1 .1& .58 .47 .20 .03 0.00 2. 11 3(2 ) .09 .08 .15 .12 .17 .07 .02 .01 .09 .09 • 11 .1& .58 .47 .20 .03 0.00 2. 11 3

ALL SPEEDS &088 235& 2805 319& 511117 11470 3070 1915 5905 500C'i 5303 800c 9955 C'io&9 8078 47&5 208 87081
(1) 0.99 2.71 3.29 3.&7 0.20 5.11 3.53 2.20 0.78 5.82 &.09 9.95 11. Ul 11 .10 9.28 5.117 .31 100.00(2 ) 0.99 2.71 3.29 3.07 0.20 5.11 3.53 2.20 b.78 5.82 b.09 C'i.95 11.41 1 1 • 10 C'i.28 5.117 .31 100.00

(t hPERCENT OF ALL GOOD 08SERVATIONS FOR THIS PAGE
(2).PERCENT 0' ALL GUOO OBSERVATIONS FUR THIS PERIUO C- CALM (jojIND SPEEU LESS THAN o~ EUUAL Tu .5U MflH)

• • •



• •
TABLE 2.3-23

ANNUAL LONG-TERM WIND ROSE DATA FOR PORTLAND
JAN. '68 - DEC. '77

•

WIND DIRECTIUN FRDM

SPEED(MPH) N NNE NE ENE E ESE Sf: SSE S SSw SIr/· wSw \II .. r. ... NW N"I'" vtolHL TUTAL

CALM 0 ° 0 ° 0 0 0 0 0 0 II 0 It II 0 0 4707 U707
(I) 0.00 0.00 0.00 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0\1 0.00 0.00 5.a2 '5.U2

(l) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (1.00 0.0 0 0.00 o.uo s.a.? 5.1I2

C-3 1080 ]lIl lOb liZ 330 lbll 30tl 249 5;'1 33b 537 099 1125 750 783 903 () 8793
<I) 1.211 .39 .35 .20 .38 .30 .35 .29 .to5 .39 .b2 .80 1.29 .8b .90 1.0 4 0.00 10.12
(l) 1.24 .39 .35 .2b .38 .30 .35 .29 .to5 .39 .b2 .80 1.29 .8b .90 l.u4 0.00 10.12

4-7 3171 llll] 10lb 882 1083 11~2 708 720 1953 1287 17113 23b7 3111 2121 1992 21151 0 2b9llb
(1) 3.b5 1.32 1.18 1.01 1.25 1.3b .~I .84 2.25 1. 4 8 2.01 2.71! 3.58 2.411 2.29 2.82 0.00 31.00 en
(2) 3.b5 1.32 1.18 1.01 t.25 1.3b .1'1 .fl4 2.25 1. 4 8 2.01 2.72 3.58 2. 1I " 2.29 2.82 P.oo 31.00 t>1D:j

~ ....

8-12 lHO 1527 tOb5 876 1224 1290 555 fl28 3597 18bo 1818 1029 l09U 1125 Ib38 180b 0 2b928 0
t"'l2'>

(1) 3.l1 1.7b l.l3 1.01 I ." 1 1."8 .bll .95 ".14 2.15 2.09 1.87 3.10 1.98 1.88 2.0b 0.00 30. 9 8 en
(l) 3.l1 1.70 1.l] t.Ol 1.41 '.48 .b4 .95 4.1 4 2.15 2.09 1.87 3.10 1.9rl 1.88 2.01l 0.00 30.98 N

13-18 Iblll 807 4b5 4b5 4U 279 153 39b 2478 1302 717 9bO 2079 108b 11.I5.? Itl71 0 Iba31.1
(1) 1.89 .'n .SlI .SlI .5b .32 .18 .Ub 2.85 1.50 .82 I. I 0 2.39 I.Z') 1.07 1.92 0.00 18.91
(2) 1.89 .93 .54 .51.1 .5b .32 .18 .Ub 2.85 1.50 .82 I • I U 2.39 1.25 1 .b 7 1.92 0.00 18.91

19-24 177 bb 3b 42 84 3b 45 51 222 15b 42 I I 1 u17 270 2 e/7 ]09 U 23b1
(1) .20 .08 .Oll .05 .10 .0 4 .05 .Ob .20 .18 .05 .13 .U8 .31 .3U .30 0.00 2.12
(2) .20 .08 .04 .05 .10 .OU .05 .00 .2to .18 .05 .1 j .u8 .31 .3 4 .30 0.00 2.72

GT 24 27 9 b II uS 3 to 24 42 211 18 3b 237 81 75 9(l U 7114
(1) .03 .01 .01 .Ol .05 .00 .ot .03 .05 .Ol .02 .?4 .27 .09 .09 .11) 0.00 .8b
(2) .01 .01 .01 .02 .05 .00 .1)1 .03 .05 .03 .02 .Oll .27 .09 .09 '.10 0.00 .80

ALL SPEEDS 888b 3894 2904 l508 3249 30511 177] 2274 8853 4971 4875 580il! 9bb] bOll 1)217 7230 1I707 8b913
(.1) 10.l2 1I.48 3.l4 2. 89 3.711 3.51 l.Oll 2.b2 10.19 '5.72 5.bl 0.b8 I 1. 12 b. 9 4 7.18 8.32 5.42 100.00
(2) 10.l2 4.118 l.311 2. 89 3.74 3.51 2.(14 2.h2 I u. 19 .... 72 5.bl b.bB 1 1• \ 2 b.q4 7.18 R.32 S.42 100.00

(I).PERCENT OF ALL GOOD OBSERVATIONS FUR THIS PAGE
(l).PERCENT OF ALL GOOD 08SERVATIONS FUR THIS PERIOD ea: CALM (wINO SPEED LESS THAr. Utol EQUAL TO .50 MPH)
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•TABLE 2.3-24

FREQUENCY OF PASQUILL STABILITY CLASSES AT SEABROOK
(Values in %of Time)

Pasquil1 Stability Class

Month A B C D E F G- -
a. 43'-150' Delta Temperature

Apr 1979 5.99 7.16 4.68 47.08 20.32 8.48 6.29
May 7.67 11.58 7.67 45.41 15.79 5.11 6.77
Jun 8.27 9.40 7.29 43.34 20.06 5.05 6.59
Ju1 14.52 15.21 7.19 30.01 18.12 9.54 5.39
Aug 10.98 15.45 6.10 36.99 18.97 6.64 4.88
Sep 5.84 13.07 5.70 28.51 25.17 10.99 10.71
Oct 4.44 6.86 5.65 39.84 27.05 8.48 7.67
Nov 1.27 4.23 4.23 42.11 31.27 9.30 7.61
Dec 0.41 2.84 3.65 46.28 38.16 5.41 3.25
Jan 1980 1.08 6.90 4.19 50.07 29.63 4.87 3.25
Feb 2.06 8.37 5.58 49.19 28.34 4.41 2.06
Mar 15.62 7.81 4.66 40.55 17.26 4.93 9.18 •Yearly 6.52 9.06 5.53 41.54 24.25 6.94 6.14

b. 43'-209' Delta Temperature

Apr 1979 1.27 2.11 3.80 49.65 29.40 7.88 5.91
May 1.20 2.86 4.82 52.86 26.51 5.27 6.48
Jun 2.92 6.69 12.26 39.83 25.49 6.13 6.69
Ju1 4.90 6.94 11.56 29.12 28.84 12.65 5.99
Aug 2.91 4.71 9.97 43.07 26.59 7.34 5.40
Sep 1.25 7.64 11.81 30.69 27.36 10.83 10.42
Oct 0.81 2.96 5.79 39.30 34.05 10.09 7.00
Nov 0.00 0.56 4.76 43.92 34.83 9.37 6.57
Dec 0.00 0.41 2.70 47.03 41.35 5.81 2.70
Jan 1980 0.13 1.88 6.59 51.88 30.38 5.78 3.36
Feb 0.44 2.03 5.37 50.36 34.69 5.66 1.45
Mar 10.68 1.64 5.34 43.15 24.66 6.03 8.49

Yearly 2.22 3.37 7.08 43.31 30.38 7.76 5.87

Period of Record: April 1979 - March 1980

•



••
SB 1 & 2

ER-QLS

TABLE 2.3-25

COMPARISON OF FREQUENCY OF PASQUILL STABILITY CLASSES
AT SEABROOK, BOSTON, AND PORTLAND

(Values in % of Time)

Seabrook

Stabili ty 43'-150' 43'-209'
Class Delta Temp Delta Temp Boston Portland

A 6.52 2.22 0.14 0.19

B 9.06 3.37 2.78 3.90

C 5.53 7.08 9.11 11.79

D 41.54 43.31 70.43 56.09

E 24.25 30.38 11.47 9.69

• F 6.94 7.76 4.90 11.78

G 6.14 5.87 1.17 6.55

Period of Record: Apr 1979- Apr 1979- Jan 68- Jan 68-
Mar 1980 Mar 1980 Dec 77 Dec 77

References: on-site on-site (7) (8)
program program

•



TABLE 2.3-26
(Sheet 1 of 7)

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED, WIND DIRECTION
AND PASQUILL STABILITY CLASS FOR SEABROOK (43-FOOT LEVEL)

APR. '79 - MAR. '80
STABILITY CLASS A - CLASS FREQUENCY (PERCENT) = 6.52

~IND DIKECTION FROM

SPEED I PIP HI N ~NE NE ENE E ESE St SSE S SSft SIoI ftS .. 101 olNw N.. NN .. V"tlL TO TA L

CALM 0 0 0 a 0 0 0 0 0 0 a 0 0 0 0 u 0 a
(11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 0.00 0.00 O.JO 0.00 0.00 O.vO
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00.
C-3 0 1 0 1 4 1 0 a 2 1 1 3 3 2 1 a 0 20
III 0.00 .18 0.00 .18 .71 .18 0.00 0.00 .36 .18 .18 .54 .54 .36 .18 0.00 0.00 J. ') 7
121 0.00 .0 1 0.00 • 01 .0 5 .01 0.00 0.00 .02 •a1 .01 .03 .03 .0<' .01 0.00 0.00 .23

C/.l

141
t>:ltd"-1 3 6 4 17 15 15 26 3 2 3 4 b d U 10 7 0 ~

(1) .54 1.01 • 11 3.04 2.68 2.68 4.64 .54 .3b .54 .71 1.07 1.43 2.14 1.79 1.2, 0.00 <',.lb I .....
0(2) .03 .07 .05 .20 .17 .17 .30 •a3 .02 .03 .0 5 .07 .0'1 .14 .12 .00 0.00 1. b 4 t'"""'~
C/.l

N8-12 7 11 17 18 18 lit 61 1 .. 2 14 20 18 22 20 23 b 0 2'13
(11 1.25 1.96 3.04 3.21 3.21 2.50 10. B9 2.50 .36 2.50 3 .r; 7 3.21 3.n 5.00 4.11 1. a 7 v.oo '2.32
III .08 .13 .20 .21 .21 .16 .71 .16 .02 .1b .23 .21 .2b .33 .27 .07 O.UO 3 ... 1

13-18 a a 15 1 a 3 2 a 1 8 4 ') d 31 10 1 0 d9
III 0.00 0.00 2.6B .18 0.00 .54 .36 0.00 .1d 1.43 .71 .B9 1. 43 5.')4 1.79 .10 0.00 15.tl'1
121 0.00 0.00 .17 • 01 0.00 .03 .02 0 .. 00 .01 .0'1 .0 5 .06 .0'1 .30 • 12 .01 0.00 1. a 4

19-24 0 a a a 1 a a a a 0 a a 1 10 3 a 0 15
(11 0.00 0.00 0.00 0.00 .111 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .18 1.7'-1 .54 0.00 0.00 2.6 n
121 0.00 0.00 0.00 0.00 .0 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 • 12 • 03 V.OO 0.00 .17

GT 24 a a a a a a a a a 0 0 a 1 1 0 0 0 <'
III 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .1 d .ld O.JO O.OU U.OU .3b
121 0.00 0.00 0.00 o.oc 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 .01 .01 0.00 O.OU O.OU .02

ALL SPEEDS 10 18 36 37 Jtj 33 89 17 7 2b 29 32 43 84 47 1.. 0 560
(11 1.79 3.21 6.43 6.61 6.79 5.89 15.B9 3.04 1.25 4.64 r;.lb 5.71 7.bd 1').00 B.3.., 2.50 0.00 100.00
121 .12 .21 .42 .43 .44 .311 1.04 .20 .011 .30 .34 .37 .')0 .91l .55 .1b v.ou O.5L

IlI·PERCENT OF ALL GOOD OBSEKVATIO~S FOR THIS PAGE
IZ)-PERCENT OF ALL GOOD OBSERVATIO~S FOR THIS PERIOD C~ CA L'" (wINO SPctO LESS THA~ Ok EOUAL TO .5ci Mf'rl)

• • •



• • •
TABLE 2.3-26

(Sheet 2 of 7)

STABILITY CLASS B - CLASS FREQUENCY (PERCENT) = 9.06

~IND DIRECTION FROM

SPEED I HP HI N NNE NE E:NE E ESE SE SSE S SSW Sl' _Sill W WNil Nw NN" VRBl TOTAL

CALH 0 0 0 0 0 0 a a 0 0 0 a a 0 a a a aIII 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00121 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ·0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 1 l. l. 3 2 a 1 1 0 3 1 a 3 2 2 1 a 21t
III .13 .20 .20 .39 .20 0.00 .13 .13 0.00 .39 .13 0.00 .39 .2b .2b .13 0.00 3.08
In .01 .02 .02 .03 .02 0.00 .0 1 .0 1 0.00 .03 .0 1 0.00 .03 .02 .02 .01 o.QO .28

1t-7 12 d it 19 20 2~ 32 8 a ~ 13 9 18 16 27 9 a 227
III 1.5it 1.03 .51 2.itit 2.57 3.21 it.l1 1.03 0.00 .61t 1.67 1.10 2.31 2.31 3.lt7 1.lb 0.00 29.18
121 .1it .09 .05 .2'- .23 .29 .37 .09 0.00 .00 .15 .10 .21 .21 .31 010 0.00 2.01t

U)8-12 17 7 19 18 33 28 20 15 0 18 25 30 29 60 33 d 0 3bb t>:It::l:lIII 2.19 .90 2.itit 2..31 it.2 it 3.00 2.57 1.93 .77 2.31 3.21 3.80 3.73 7.71 1t.21t 1.03 0.00 1t7.01t ~
I .....121 .20 .08 .22 .21 .311 .33 .23 .17 .0 7 .21 .29 .35 .3it .70 .38 .09 0.00 It .20 0

t-<Q'>
U)13-16 a a 13 ~ 1 2 a 0 2 it 8 3 20 57 22 0 0 137 N

III 0.00 0.00 1.07 .Oit .13 .20 0.00 0.00 .20 .51 1.0 3 .39 2.57 7.33 .2.83 0.00 0.00 17.bl
121 0.00 0.00 .1~ .00 .0 1 .02 0.00 0.00 .02 .05 .09 .03 .23 .bb .20 0.00 0.00 1.bO,

19-21t 0 a 1 0 a a 0 0 a a a a 3 17 2 a 0- 23III 0.00 0.00 .13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .39 2.19 .20 0.00 0.00 2.9b121 0.00 0.00 .0 1 '0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .03 .20 .02 0.00 0.00 .27

GT 21t a a 1 0 a 0 a a 0 0 a a a a a a 0 1III 0.00 0.00 .13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ·0 .00 .13(21 0.00 0.00. .01 0.00 0.00 0.00 0.00 0.00 o~oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01

All SPEEDS 30 17 ita it~ 50 5~ 53 2it 8 30 47 it2 73 151t 86 111 a 778
III 3.80 2.19 5.iit ~.711 7.20 7.07 6.81 3.08 1.03 3.80 6.01t 5.40 9.38 19.79 11.05 2.31 0.00 100.00(2 I .35 .20 • it 7 .52 .05 .6" .62 .28 .09 .35 .55 .lt9 .85 1.79 1.00 .21 0.00 9.06

(ll-PERCENT OF ALL GOOD UBSERVATIONS FOR THIS PAGE
121-PERCENT OF ALLGOOD UBSERVATIOIliSFOR THIS PERIOD C- CALM IWINO SPEEO LESS THAN OR EQUAL TO .58 "PH'



TABLE 2.3-26
(Sheet 3 of 7)

STABILITY CLASS C - CLASS FREQUENCY (PERCENT) = 5.53

~INo OIKECTIo~ FROM

SPEE 0 I MP HI ~ NNt: NE EN'E E ESE SE SS E S SSw SW "S ill W WNw NW NNW VRBL TUTAL

CAUl 0 0 U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
III 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
121 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 2 1 0 i. 2 1 a 0 1 1 1 0 0 5 2 4 0 22III .42 .21 0.00 .42 .42 .21 0.00 0.00 .21 .21 .21 0.00 0.00 1.05 .42 .84 0.00 4.b3
121 .0£ • 01 0.00 .02 .02 .01 0.00 0.00 .01 .01 .01 0.00 0.00 .Ob .02 .0' 0.00 .2 b

4-7 10 £ 6 5 II 20 15 9 8 10 ') 1 10 16 1£ 5 a 155III 2.11 .42 1.26 1.0' 4.42 4.21 3.16 1.89 1.68 2.11 1.05 .21 2.11 3.37 2.53 1.05 0.00 32.b3
121 .12 .02 • 07 .06 .24 .23 .17 .10 .09 .12 .Ob .01 .12 .19 .1" .00 0.00 1.81 Cf.l

trJtd
:;d8-12 .. 4 15 II 18 19 11 , 7 12 20 13 1'1 30 18 7 0 210 I ~(11 .8" .d4 3.16 1.68 3.79 4.00 2.32 1. a 5 1.47 2.53 4.21 2.7" 4.00 6.32 3.79 1 ... 7 0.00 ..... 21 0
t-<Q'>121 .0 '> .0'> .17 .0'1 .21 .22 .13 .06 .08 .1" .23 .15 .l.2 .35 .21 .08 0.00 2 ... 5 Cf.l

N
13-18 0 0 9 0 1 0 0 1 1 5 , 3 8 2 .. 12 a 0 b9

III 0.00 0.00 1.d9 0.00 .21 0.00 0.00 .21 .21 1.05 1.0 5 .03 1.68 5.05 2.53 0.00 0.00 1".53( 21 0.00 0.00 .10 0.00 .01 0.00 0.00 .01 .01 .Ob .0 6 .03 .09 .28 .1" 0.00 0.00 .60

19-24 0, U 0 0 0 0 a 1 1 0 0 1 2 10 3 0 0 18
(11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .21 .21 0.00 0.00 .21 .42 2.11 .63 0.00 0.00 3.79( 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 .01 0.00 0.00 .01 .02 • 12 .03 0.00 0.00 .21

GT 2.. 0 0 0 0 a 0 a a 0 u 0 a 1 0 a 0 0 1
III 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 .21 0.00 0.00 0.00 0.00 .21
121 O.QO 0.00 0.00 O.ou 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 0.00 0.00 0.00 0.00 .01

ALL SP EE OS 16 1 30 15 .. 2 .. 0 26 Ib 18 28 31 III .. 0 85 .. 7 16 0 .. 75
(11 3. 3 7 1.47 b.32 3.1b 8.a .. 8."2 5.47 3.37 3. 79 5.89 b. '> 3 3.79 0.42 17.89 9.89 3.37 0.00 100.00( 21 .19 .0 II .35 .17 ... 9 .47 .30 .19 .21 .• 33 .36 .21 ... 7 .99 .55 .1'1 0.00 5.53

(ll-PEkCENT OF ALL GOOD UB5EKVATIONS FOR THIS PAGE
(21-PERCENT OF ALL GOOD OBSEKVATIO~S FOR THIS PERIOD C- CA LM IwiND SPEED LESS THAN OR EQUAL TO .56 MPH)

• • •
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(Sheet 4 of 7)

STABILITY CLASS D - CLASS FREQUENCY (PERCENT) = 41.54,

~IND DIRECTION FRO~

SPEED ("PH) N NNE NE ENE E ESE SE SSE S SSw Sw WS ~ iii joIN .. Nil NN .. ~KBL TOTAL

CAL" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '0.00 0.00 0.00(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 27' 22 17 33 23 25 13 27 24 13 11 1't 26 36 30 33 0 37,.
(ll .76. .6.2 .48 .93 .64 .70 .36 .76 .67 .36 .31 .39 .73' 1.01 .8,. .93 0.00 10.,.9(2 ) .31 .26 .20 .38 .27 .29 .15 .31 .28 .15 .13 .16 .30 .,.2 .35 • 3d 0.00 ".31:>

It-7 92 69 77 66 90 78 102 71 87 100 87 103 112 127 12,. lit! 0 14,.3
(ll 2.58 1.93 2.16 1.85 2.52 2.19 2.,86 1.99 2.44 2.80 2.4'4 2.89 2.30 3.56 3.411 2.47 0.00 40." 7(2) 1.07 .80 .90 .77 1.05 .91 1.19 .83 1.01 1.16 1.01 1.20 .96 1.411 1.4" 1.03 0.00 16.111

Ul8-12 67 33 71 34 54 65 31t 45 65 101 14,. 75 '12 232 11'1 41 0 un t>:ltl:!
U) 1.88 .93 1.99 .95 1.51 1.82 .95 1.26 1.82 2.83 4.04 2.10 2.511 6.51 3.3" 1.15 0.00 35.67 ~ ....(2) .78 .38 .83 .ltO .63 .76 .40 .52 .76 1.18 1.68 .87 1.07 2.70 1.39 .4b 0.00 14.82 0

t-<Q'>
Ul13-18 13 4 20 7 7 3 0 11 14 13 21 22 53 127 61:> 1 0 3il2 N

( i) .36. .11 .56 .20 .20 .08 0.00 .31 .39 .36 .59 .62 1.49 3.56 1.85 .03 0.00 10.71(2) .15 .05 .23 .08 .08 .03 0.00' .13 .16 .15 .24 .26 .62 1.4ll .77 .01 0.00" 4." 5

19-24 0 0 8 4 7 0 0 1 0 1 2 0 15 31 18 0 0 il7
(1) 0.00 0.00 .22 .11 .20 0.00 0.00 .0 3 0.00 .03 .06 0.00 .42 .iH .50 0.00 0.00 2.44(2 ) 0.00 0.00 .09 .05 .08 0.00 0.00 .01 0.00 .01 .02 0.00 .17 • jl:> .21 0.00 0.00 1.01

GT ZIt 0 0 2 5 0 0 a a 0 0 0 0 0 0 1 0 0 8(1) 0.00 0.00 .06 .14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .03 0.00 0.00 .22(2) 0.00 0.00 .02 .06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 0.00 0.00 .09

ALL SPEEDS 199 128 195 149 181 171 149 155 190, 228 265 214 26ll 553 358 163 0 3566
(1) 5.58 3.59 5.47 4.18 5.08 4.80 4.16 4.35 5.33 6.39 7.43 6.00 7.52 15.51 10.04 4.57 0.00 Iv o. aa(2) 2.32 1.49 2.27 1.71t 2.11 1.99 1.74 1.81 2.21 2.66 3.0 q 2.49 3.12 6.44 4.17 1.90 0.00 41.5"

(I)-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(Z)-PERtENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD C= CALM (WIND SPEED LESS THAN DR EQUAL TO .5ll MPH)



TABLE 2.3-26
(Sheet 5 of 7)

STABILITY CLASS E - CLASS FREQUENCY (PERCENT) = 24.25

kIND DIKECTION FROM

SPEED( MPHJ N NNE: NE ENE E ESE SE SSE S SSw SW wSW W WNw NW NNw VKBL TOTAL

CALM a 1 a a a a a a a a a a a a a a a 1
(ll 0.00 .0 ') 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .05
(2J 0.00 .01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .0 1

C-3 16 12 'l 13 23 11 15 23 43 35 22 44 52 33 22 22 a 395
(lJ .77 .51! .43 .62 1.10 .53 .72 1.10 2.07 1.6tl 1.06 2.11 2.50 1.59 1.06 1.0b 0.00 16.97
(2J .19 .14 .10 .15 .27 .13 .17 .27 .50 .41 .26 .51 .bl .3tl .26 .2b 0.00 4.60

4-7 20 10 10 24 23 18 40 37 65 102 104 165 167 219 120 46 a 1170
(lJ .96 .4tl .4 tl 1.15 1.10 .66 1.92 1.78 3.12 4.90 5.0 a 7.93 8.02 10.52 5.76 2.21 0.00 56.20
121 .23 .12 .12 .28 .27 .21 .47 .43 .7b 1.19 1.21 1.92 1.95 2.55 1.40 .54 0.00 13.b3 UJ

txjt;7;:l

8-12 10 6 1 2 4 8 5 14 13 24 8b 94 bb d7 21 :I 0 446 :;d
I -(ll .4 tl .29 .05 .10 .19 .38 .24 .b7 .b2 1.15 4.13 4.51 3.17 4.1tl 1.01 .2't 0.00 21.42 0

(2J .12 .07 •a1 .02 .05 .09 .06 .16 .15 .28 1.0 a 1.10 .77 1.01 .24 .06 O.QO ') .20 t""'~
UJ

N

13-18 2 a 1 3 a a a 0 8 5 8 4 8 18 7 0 0 b4
(ll .10 0.00 .05 .14 0.00 0.00 0.00 0.00 .38 .24 .38 .19 .38 .86 .34 0.00 0.00 3.0 7
12 J .0 2 0.00 • 01 .0 3 0.00 0.00 0.00 0.00 .09 .06 .0 9 .05 .09 .21 .08 0.00 0.00 .75

19-24 0 a a a 1 a a a 1 a a a a 4 a a a 6
(lJ 0.00 0.00 0.00 0.00 .05 0.00 0.00 0.00 .05 0.00 0.00 0.00 0.00 .19 0.00 0.00 0.00 .29
(2J 0.00 0.00 0.00 0.00 .0 1 0.00 0.00 0.00 .01 0.00 0.00 0.00 0.00 .05 0.00 0.00 0.00 .0 7

GT 24 a 0 a 0 a 0 a 0 a a a 0 0 a a a a a
IlJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 p.OO 0.00 0.00 0.00 0.00
I2J 0.00 0.00 0.00 O.ou 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ALL SPEEDS 48 29 21 42 51 37 60 74 130 Ibb 22 a 307 293 3bl 170 73 a l082
(lJ 2.31 1.39 1.01 l.02 2.45 1. 78 2.8tl 3.55 6.24 7.97 10.57 14.75 14.07 17.34 8.17 ~.51 0.00 100.00
(2 J .50 .34 .24 .49 .59 .43 .70 .86 1.51 1.93 2.50 3.58 3.41 4.21 1.98 .85 0.00 24.25

(lJ-PEkCENT OF All GOOD OBSERVATIONS FOR THIS PAGE
(lJ-PERCENT OF All GOOD OBSERVATIONS FOR THIS PERIOD C- CALM (WIND SPEED LESS THAN OR EQUAL TO .58 "PHJ

• • •



• • •



TABLE 2.3-26
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STABILITY CLASS G - CLASS FREQUENCY (PERCENT) = 6.14

WIND DIRECTION FRO~

SPEEO( "PH) N NNE HoE ENE E ESE SE SSE S SSIl SW wSw w loiN .. N" I~N", VKBL TOTAL

CAL,. 0 0 0 0 0 0 0 0 a 1 a a 0 0 0 u a 1
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .19 0.00 0.00 0.00 0.00 0.00 ·0.00 0.00 .19
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 0.00 0.00 0.00 0.00 0.00 o.ou 0.00 .0 1

C-l 8· 11 8 12 13 2 8 b 9 3 2 .. 59 57 'H 49 1'1 0 37'1
(1) 1.5< 2.09 1.52 2.28 2. 't7 .38 1.52 1.14 1.71 .57 4.55 11.tO 10.8~ 17.27 9.30 3.b1 v.oo 11.'12
(2) .09 .13 .09 .1" .15 .02 .09 •a 7 .10 .03 .2 !l .b9 .bb 1.00 .57 .22 0.00 4.'02

1t-1 2 1 1 1 a 1 4 3 2 1 1 10 II b3 27 3 a 1'07
(1) .38 .19 .19 .19 0.00 .19 .7b .57 .38 .19 .19 3.04 3.98 11.95 5.12 .57 0.00 27.89 en
(2 ) .02 .01 .01 .01 0.00 .01 .05 .03 .02 .0 1 .0 1 .19 .24 .73 .31 .03 0.00 1.71 t'1tl:l

::>.:l
1-

8-12 a 0 a a 0 0 0 a a 0 0 a a a a a a 0 0
r-'~

(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 en
( 2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 N

13-18 a a a a a a a a a a a a a 0 0 u () a
(lJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.:)0 0.00 (J.Oo 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.OO 0.00

19-21t a 0 0 a a a a 0 a a a a a a a 0 0 0
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GT 2't a a a a a 0 0 a a a a 0 a 0 a () a 0
(lJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ALL SPEEDS 10 12 9 13 13 3 12 9 11 5 25 75 78 15'0 70 2£ a 'J27
(1) 1.90 2.28 1.71 2.1t7 2. 't7 .57 2.28 1.71 2.09 .95 4.74 14.23 14.80 29.22 14.42 4.17 0.00 100.00
(2 ) .12 .11t .10 .15 .15 .03 .14 .10 .13 .00 .29 .87 .91 1.79 .8'1 .20 0.00 b.14

n)-PERCENT Of ALL GOOD OBSERVATIONS FOR THIS PAGE
(Z)-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD C- CALM (W[ND SPEED LESS THAN OR EOUAL TO .58 MPHI

• • •



• • •
TABLE 2.3-27

(Sheet 1 of 7)

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED, WIND DIRECTION
AND PASQUILL STABILITY CLASS FOR SEABROOK (209-FOOT LEVEL)

APR. '79 - MAR. '80
STABILITY CLASS A - CLASS FREQUENCY (PERCENT) = 2.22

kINO DIRECTION FROM

SPEED( "PH) N NNE NE ENE E ESE SE SSE S SSw SW wSw W IoNW N.. NNiOl \'i<.BL TOTAL

CAL" a 0 0 a a 0 0 a 0 0 a 0 0 a a 0 0 aIlJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00IlJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 0 a 0 0 a 1 0 0 a 0 0 a a 1 a a a 2(lJ 0.00 0.00 0.00 0.00 0,.00 .52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .52 0.00 0.00 0.00 1.0 ..( 2) 0.00 0.00 0.00 0.00 0.00 .01 0.00 0.00 0.00 0.00 0.0 a 0.00 0.00 .01 O. :)0 0.00 0.00 .02
enIt-7 a 1 a 3 3 1 6 1 a 1 a a 1 a a 0 0 17 Mt:d

:xl(11 0.00 .52 0.00 1.56 1.56 .52 3.13 .52 0.00 .52 0.00 0.00 .52 0.00 0.00 0.00 0.00 8.115 , ......
(2 ) 0.00 .01 0.00 .03 .0 3 .01 .07 .0 1 0.00 • a 1 0.0 a 0.00 .01 0.00 0.00 0.00 0.00 .2 a 0

t""Cl'"
en

8-12 3 3 1 It 6 5 1 .. 2 a 3 1, 2 5 3 7 2- 0 61 N
III 1.50 i..50 .52 2.06 3.13 2.00 7.29 1.0 .. 0.00 1.50 .52 1.0 .. 2.bO 1.5b 3.b5 1.0.. 0.00 31.77(Z) .03 .,03 -.01 .05 .07 .00 .16 .02 0.00 .03 .01 .02 .06 .03 • Otl .02 0.00 .71

13-18 1 2 1 a 2 0 25 13 1 2 3 2 7 17 II 0 a 8 ..
IlJ .52 1.0lt .52 0.00 1.0 .. 0.00 13.02 0.77 .52 1.0" 1.50 1.0" 3.b5 8.1l? ".17 0.00 o. 00 "3.75( Z) .0 1 .02 .01 0.00 .0 2 0.00 .2 q .15 .0 1 .02 .03 .02 .Od .20 .09 0.00 0.00 .97

19-21t a a a 0 a a a 2 a a 1 0 1 9 2 0 a 15
(11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1. 0 .. 0.00 0.00 .52 0.00 .52 ".69 1.0.. o.ou 0.00 7. t3l(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .02 0.00 0.00 .01 0.00 .01 .10 .02 0.00 0.00 .17

GT 21t a 0 a a a a a a 0 a a 0 1 12 0 (} a 13(lJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 .52 6.25- 0.00 0.00 0.00 6.77( 2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 .01 .1" 0.00 0.00 0.00 .15

All SPEEDS It b 2 7 11 7 .. 5 III 1 0 5 .. 15 .. 2 17 2 a 192
(11 2.08 3.13 1.04 3.05 5.73 3.05 23 ..... 9.37 .52 3.13 2.60 2.011 7.cH i::l.811 8.85 1.0.. 0.00 100.00( 2) .05 • a 7 .02 .08 .13 .08 .52 .21 • a 1 .07 .06 .05 .17 ...9 .20

.
.02 0.00 2.22

(1)-PERCENT OF ALL GOOD OBSERVATIO~S FOR THIS PAGE
(2)-PERCENT OF All GOOD OBSERVATIONS FOR THIS PERIOD C= CAL~ IwINO SPtEO LESS THAN OK EQUAL TO .511 I1PH)



TABLE 2.3-27
(Sheet 2 of 7)

STABILITY CLASS B - CLASS FREQUENCY (PERCENT) = 3.37

WIND DIRECTION FRO~

SPEE D( MP HI N NNt NE ENE E ESE SE SSE S SS W SW WSw iii WNw NW NNw VRBl TOTAL

CAL'1 0 0 0 0 0 a a 0 a a a 0 0 0 a 0 a a
III 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 0.00 0.00 0.00 . O. 00 0.00 0.00
121 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 P 0 0 0 a a 1 a 1 0 0 1 a 0 0 0 0 3
(11 0.00 0.00 0.00 0.00 0.00 0.00 .34 0.00 .34 0.00 0.00 .34 0.00 0.00 0.00 0.00 0.00 1.03
121 0.00 0.00 0.00 0.00 0.00 0.00 .0 1 0.00 .01 0.00 0.00 • 01 0.00 0.00 0.00 0.00 0.00 .03

4-7 a a 1 5 1 2 6 0 0 1 1 1 5 3 3 2 a 31
(11 0.00 0.00 .34 1.72 .34 .69 2.06 0.00 0.00 .34 .34 .34 1.72 1.03 1.03 .69 0.00 10.65
( 21 0.00 0.00 .01 .06 .01 .02 .07 0.00 0.00 .01 .01 .01 .06 .03 .03 .02 0.00 .36 en

t'lb:l
:;d

6-12 1 1 1 12 9 13 25 10 1 2 10 10 8 8 7 5 0 123
, .....

0(11 .34 .34 .34 4.1L 3.0 9 4.47 1l.59 3.44 .34 .69 3.44 3.44 2.75 2.75 2.41 1.72 0.00 42.27 t""'~
(2) .01 .01 .01 .14 .10 .15 .29 .12 .01 .02 .12 .12 .09 .09 .06 .06 0.00 1.43 en

N

13-16 1 4 4 2 0 1 6 12 2 7 10 10 13 19 15 2 . 0 108
(11 .34 103 7 1.37 .69 0.00 .34 2.06 4.12 .69 2.41 3.44 3.44 4.47 6.53 5.15 .69 0.00 37 .11
121 .01 .05 .05 .02 0.00 .01 .07 .14 .02 .08 .12 .12 .15 .22 .17 .02 0.00 1.25

19-24 a a a a 0 a 2 a a a 2 3 2 10 2 a a 21
(11 0.00 0.00 0.00 0.00 0.00 0.00 .69 0.00 0.00 0.00 .69 1.03 .69 3.44 .69 0.00 0.00 7.22
( 21 0.00 0.00 0.00 0.00 0.00 0.00 .02 0.00 0.00 0.00 .02 .03 .02 .12 .02 0.00 0.00 .24

GT 24 a a 0 0 0 0 a a a 0 a 0 a 3 2 0 0 5
(11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.03 .69 0.00 0.00 1.72
( 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .03 .02 0.00 0.00 .06

ALL SPEEDS 2 5 6 19 10 16 40 22 4 10 23 25 28 43 29 9 a 291
(11 .69 1.72 2.06 6.53 3.44 5.50 13.75 7.56 1.37 3.44 7.90 8.59 9.b2 14.78 9.97 3.09 0.00 100.00
( 21 .02 .Ob • 07 .22 .12 .19 .46 .25 .0 5 .12 .27 .29 .32 .50 .34 .10 0.00 3·.37

(ll-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
121-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD C- CALM (WINO SPEED LESS THAN OR eQUAL TO .58 "PHI

• • •



• • •
TABLE 2.3-27

(Sheet 3 of 7)

STABILITY CLASS C - CLASS FREQUENCY (PERCENT) = 7.08

r
~IND DIRECTION FRO~

SPEED( MPH) N IIINE NE tNE E ESE SE SSE S SSw SW wSw W WNW N~ NNw VRBL TOTAL

CALM a a a a a a a a a a a a a a a a a 0
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 ·0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 0 0 5 4 1 0 0 0 1 0 0 3 0 0 0 0 0 14
(1) 0.00 0.00 .62 .65 .16 0.00 0.00 0.00 .16 0.00 0.00 .49 0.00 0.00 0.00 0.00 0.00 2.29
(2) 0.00 0.00 .Ob .05 .0 1 0.00 0.00 0.00 .01 0.00 0.00 .03 0.00 0.00 0.00 0.00 0.00 .1b

4-7 3 2 2 5 b 20 10· 5 4 1 5 1 10 7 16 8 0 107
(1) .49 .33 .33 .82 .9t1 3.27 1.b4 .62 .65 .1b .82 .1b 1.b4 1.15 2.95 1.31 0.00 17.51
121 .03 .02 .02 .Ob .07 • 23 .12 .06 .05 .01 .06 .01 .12 .06 .21 .09 0.00 1.2 .. til

t':lt:l:l
8-12 10 't 3 tI 16 26 26 15 3 13 14 15 18 19 23 8 0 223 ~~(1) 1.64 .65 .49 1.31 2.62 4.26 4.56 2.45 .49 2.13 2.29 2.45 2.95 3.11 3.7b 1.31 0.00 3b.50 0

t"'Q'>(ll 012 .05 .03 .09 .19 .30 .32 .17 .03 .15 .16 .17 .21 .22 .27 .09 0.00 2.56 til
N

13-16 4 1 6 5 3 1 2 13 1 5 19 14 29 48 33 o . 0 164
(1) .65 .16 .9t1 .82 .49 .16 .33 2013 .16 .82 3.11 2.29 4.75 7.86 5.40 0.00 0.00 30.11( 21 .05 .01 .07 .06 .03 .01 .02 .15 .01 .06 .22 .16 .34 .5b .38 0.00 0.09 2.13

19-24 0 1 4 a a 0 0 0 1 1 1 3 5 30 12 0 0 58
(1) 0.00 .16 .65 0.00 0.00 0.00 0.00 0.00 .16 .16 .16 .49 .82 4.91 1.9b 0.00 0.00 9.49
( 21 0.00 .0 1 .05 0.00 0.00 0.00 0.00 0.00 .0 1 .01 .0 1 .03 .06 .35 .14 0.00 0.00 .67

GT 24 0 0 0 a 0 0 0 0 0 0 0 a 5 17 3 0 0 25
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .82 2.78 ...9 .0.00 0.00 ".09( 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .06 .20 .03 0.00 0.00 .29

ALL SPEEDS 17 tl 20 22 26 .. 7 .. 0 33 10 20 39 3b 67 121 89 16 0 611(1) 2.78 1.31 3.27 3.60 ... 26 7.69 6.55 5.40 1.64 3.27 6.38 5.89 10.97 19.80 14.57 2.b2. 0.00 100.00
( 21 .20 .09 .23 .2., .30 .54 .46 .38 .12 .23 ... 5 .42 .78 1.40 1.03 .19 0.00 7.08

(l)-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(Z)-PERCE~T OF ALL GUOD OBSERVATIONS FOR THIS PERIOD C-CAL" (kIND SPEED LESS THAN OR EOUAL TO .56 "PH)



TABLE 2.3-27
(Sheet 4 of 7)

STABILITY CLASS D - CLASS FREQUENCY (PERCENT) = 43.31

~lNO DIRECTION FRO~

SPEED( "PHI N NNE NE ENE: E ESE SE SSE S SS" Sk ~Sw <j <jNI'i Nil NNIl V" dL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 a a a a 0 a a
(11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
( 2 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C-3 5 Ii 7 10 13 10 5 It 10 14 6 5 0 5 7 10 () 115
(11 .13 .21 .19 .27 .35 .27 .13 .11 .27 .37 .16 .13 .10 .13 .19 .27 0.00 3.31t
(2 I .06 .09 .08 .12 .15 .12 .06 .05 .12 .16 .07 .06 .07 .06 • Oil .1.2 0.00 1. It 5

It-7 53 56 35 It7 It7 1t8 54 Ita 20 22 35 20 37 47 48 49 a 670
(11 1.lt2 1.50 .91t 1.26 1.26 1.28 1 • It It 1.07 .70 .59 .9 It .70 .99 1.20 1.28 1.31 0.00 17 .92
(2 I .61 .65 • Itl .54 .5 It .56 .63 .lt6 .30 .25 .4 1 .30 .43 .5't .56 .57 0.00 7.76 en

trll;1j
~8-12 101 82 68 53 1t6 83 59 73 86 107 139 78 78 III 128 70 U 137 .2 1-
0(11 2.70 2.19·1.82 1.42 1.23 2.22 1.58 1.95 2.30 2.80 '3.72 2.09 2.09 3.24 3.42 1.d7 0.00 36.70 t""~

(2 I 1.17 .95 .79 .61 • 5 3 .96 .68 .85 1.00 1.24 1.61 .90 .90 1.40 1.48 • 81 0.00 15.90 en
N

13-18 52 46 66 lit 15 16 10 37 33 76 120 75 99 251 121 Us a 1049
(ll 1.39 1.23 1.77 .37 .'10 .'13 .27 .99 .811 2.03 '3.21 2.01 2.65 6.71 3.24 .4b 0.00 2 ;l.00
(2 J .60 .53 .70 .16 .17 .19 .12 .,43 .3tS .8/j 1.39 .87 1.15 2.'H 1.40 • II 0.00 12.15

19-24 23 19 24 5 9 4 5 13 11 10 15 18 54 113 50 0 0 379
(11 .62 .51 .64 .13 .21t .11 .13 .35 .29 .27 .It a .48 1. '14 3.02 1.50 0.00 0.00 10.14
(2 I .27 .22 .211 .00 .10 .05 .06 .15 .13 .12 .1 7 .ll .03 1.31 .65 0.00 0.00 '1.39

GT 21t 0 '3 9 7 6 a 1 5 3 3 5 '3 27 '14 27 0 a 14 '3
(11 0.00 .011 .2'1 .19 .16 0.00 .0 3 .13 .08 .08 .1 3 .Oll .72 1.10 .72 0.00 0.00 3.83
( 2 J 0.00 .0 3 .10 .08 .0 7 0.00 .0 1 .06 .03 .03 .06 •a 3 .31 .51 .31 0.00 0.00 1.66

ALL SPEEDS 23'1 21 It 209 130 136 161 13'1 172 169 232 32 a 205 301 5dl )/j 7 147 0 3736
(11 6.26 5.72 5.59 3.64 3.64 4.31 3.58 '1.60 4.52 6.ll 8.56 5.4b 8.05 15.54 10.35 3.93 0.00 100.00
( 2 I 2.71 2.'18 2.42 1.56 1.58 1.67 1.55 1.99 1.96 2.69 3.71 2.38 3.49 6.73 4.40 1.70 0.00 43.31

(ll-PERCENT OF ALL GOOD OBSERVATIO~S FOR THIS PAGE
(21·PERCENT OF ALL GOOD OBSEKVATIONS FOR THIS PERIOD Cz CA L" (~rND SPEED LESS THAN OK tOUAL TO .58 MPH)

• • •



• • •
TABLE 2.3-27

(Sheet 5 of 7)

STABILITY CLASS E - CLASS FREQUENCY (PERCENT) = 30.38

wIND DIRECTION FROM

SPEED( MPH) N NNE NE ENE E ESE SE SSE S SS .. SW WSw W ~NW NW NN. VkBL TOTAL

CAL'" a a a a a a 0 1 1 a a a a a a 1 a 3(11 0.00 0.00 0.00 0.00 0.00 0".00 0.00 .04 .04 0.00 0.00 0.00 0.00 0.00 0-.00 .• 04 0.00 .11(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .0 1 .01 0.00 0.00 0.00 0.00 0.00 0.00 .01 0.00 .03

C-3 5 6 'l 9 9 10 12 6 8 5 7 6 4 6 9 6 0 117III .19 .23 .34 .34 .34 .38 .46 .23 .31 .19 .27 .23 .15 • .23 .34 .23 0.00 4."6(2 ) .06 .07 .10 .1e .10 .12 .14 .• 07 .09 .06 .08 .07 .05 .07 .10 .07 0.00 1.36

4-7 25 24 U. 26 30 33 29 29 33 42 32 16 22 31 31 15 a 440(11 .95 .92 .84 .99 1.14 1.26 1.1-1 1.11 1.26 1.60 1.22 .61 .84 1.18 1.18 .57 0.00 16.78
(2) .29 .2 d .2~ .30 .35 .38 .34 .34 .38 .49 .37 .19 .25 .36 .3b .17 0.00 5.10

tI)

t>:ltxl8-12 40 41 32 11:1 24 16 Jl b4 83 115 137 114 104 145 141 57 0 1162 :;d
II-'(11 1.53 1.5b 1.22 .b9 .92 .bl 1.18 2.44 3017 4.39 5.23 4.35 3.97 5.53 5.38 2.17 0.00 44.32 0(2) .4b .48 .37 .21 .28 .19 .36 .74 .96 1.33 1 .59 1.32 1.20 1.b8 1.b3 .b6 0.00 13.46 t"'~

tI)

N13-18 26 23 d 3 2 8 17 32 40 37 112 141 116 140 7b 13 a 79 ..(11 .99 .88 .31 .11 .0 Ii .31 .b5 1.22 1.53 1.41 4.27 5.38 4.42 5.34 2.90 .50 0.00 30.28( 2) .30 .27 .09 .03 .02 .09 .20 .37 .46 .43 1.30 1.b3 1.34 1.b2 .88 .15 0.00" 9.20

19-24 2 2. 2 3 a a 5 19 b b 6 Ii 8 19 7 a a 93(11 .08 .08 .0 1:1 .11 0.00 0.00 .19 .72 .23 .23 .23 .31 .31 .72 .27 0.00 0.00 3.55(2) .0 2 .02 .02 .03 0.00 0.00 .Ob .22 .0 7 .07 .07 .09 .09 .22 .08 0.00 0.00 1.08

GT 24 a a 2 1 a a a 1 a a a 0 3 4 2 0 a 13
III 0.00 0.00 .08 .04 0.00 0.00 0.00 .04 0.00 0.00 0.00 0.00 .11 .15 .08 0.00 0.00 .50( 2) 0.00 0.00 .02 .0 1 0.00 0.00 0.00 .01 0.00 ,0.00 0.00 0.00 .03 .05 .02 0.00 0.00 .15

ALL SPEEDS 98 9b 75 60 65 67 94 152 171 205 294 285 257 345 lbb 92 a lbll(11 3.74 3.66 2.86 2.29 2.48 2.56 3.59 5.80 6.52 7.82 11.21 10.87 9.80 13016 10.14 3.51 0.00 100.00( 2) 1.14 1.11 .87 .70 .75 .78 1.09 1.76 1.98 2.38 3.41 3.30 2.98 4.00 3.08 1.07 0.00 30.38

(ll-PERCENI OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(ll-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD C- CALM I wINO SPEED LESS THAN OR EQUAL TO .58 "PH)



TABLE 2.3-27
(Sheet 6 of 7)

STABILITY CLASS.F - CLASS FREQUENCY (PERCENT) = 7.76

WINO DIRECTION FKOM

SPEE V( MP H) N NNE NE EN!: E ESE SI: SSE S SSft S .. ..S 101 '" "'Nlol N.. NN .. 'IKBL TOTAL

CALM a a a a a a a a a a a 1 a a a a a 1
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a .15 0.00 0.00 0.00 0.00 0.00 .15
(n 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 0.00 0.00 0.00 0.00 0.00 .01

C-3 5 2: 6 6 5 3 6' 4 3 2 8 4 2 2 1 0 a 59
(1) .75 .30 .90 .90 .75 .45 .90 .60 .45 .30 1.19 .00 .30 .30 .1') O.ou 0.00 8.81
(2) .06 .02 .0 7 .07 .06 .03 •a 7 .05 .03 .02 .09 .05 .02 .02 .01 0.00 :L 00 .68

4-7 11 11 8 8 3 5 5 13 26 17 14 11 8 13 10 11 a 174
(1) 1.64 1.64 1.19 1.19 .45 .75 .75 1.94 3.88 2.54 2.09 1.04 1.19 1.9'1 1. 49 1. 64 0.00 2, .9 7
(2) .13 .13 .09 .09 .0 3 .06 .06 .15 .30 .20 .16 .13 .09 .15 .12 .13 V.OO 2.02

til

8-12 13 5 6 4 a a 1 10 32 33 27 23 30 42 37 21 a 2d'l t<:ll;l:l
:>:l

(1) 1.94 .75 .90 .60 0.00 0.00 .15 1.49 4.78 4.93 4.0 3 3.43 '1.48 6.27 5.52 3.13 O.ou 42.39 II-'
(2 ) .15 .06 .0 7 .05 0.00 0.00 .0 1 .12 .37 .38 .31 .27 .35 .49 .43 .24 0.00 3.29 0

t'"'l2"
til

13-18 3 3 a a a a a 2 d 12 15 22 18 23 39 7 a 152 N

(1) .45 .45 0.00 0.00 0.00 0.00 0.00 .30 1.19 1. 79 2.24 J. 28 2.09 3.43 5.82 1.04 0.00 22.69
(2) .03 .0 3 0.00 0.00 0.00 0.00 0.00 .02 .09 .14 .1 7 .25 .21 .27 .45 .00 0.00 1.70

19-24 a a a a 0 a a a a a a a a a 0 v a a
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GT 24 a a 0 a 0 a a a 0 0 0 a a 0 a 0 0 0
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 0.00 0.00 0.00 0.00 0.00 0.00

All SPEEDS 32 21 20 18 8 8 12 29 69 64 64 01 58 80 87 39 0 670
(1) 4.78 3013 2.99 2.69 1.19 1.19 1.79 4.33 10.30 9.55 9.55 9.10 tl.66 11. 94 12. J9. 5.82 0.00 100.0C
(2) .37 .24 .23 .21 .09 .09 .14 .34 .80 .74 .74 .71 .67 .93 1.01. .45 0.00 7.70

(I)-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(Z)-PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD Cz CA L" (",IND SPtED LESS THAN O~ EOUAL TO .58 MPH)

• • •
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(Sheet 7 of 7)

STABILITY CLASS G - CLASS FREQUENCY (PERCENT) = 5.87

~IND DIRECTION fKD~

SPeED I MPHI N NNE NE ENE t ESE: Sf SSE S SS .. S .. wSIo " "NOlI NW NN'" ""BL TOTAL

CALM a 0 0 a a a 0 0 a 0 0 0 0 0 0 1 0 1
III 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .20 0.00 .20( 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (\ .0 0 0.00 0.00 0.00 0.00 .01 0.00 .01

C-3 3 7 .. 3 2 2 .. 2 3 3 5 7 3 .. .. 0 0 02
(11 .59 1.3d .79 .59 .39 .39 .79 .39 .59 .59 .99 1.311 .59 • 7~ .79 1.16 0.00 12 .23
III .03 .Od .05 .03 .02 .02 .05 .02 .03 .03 .00 .Od .03 .05 .05 .0/ 0.00 .72

4-7 12 7 10 7 5 0 1 8 14 19 13 21 12 1£ 11 7 0 159
III 2037 1.3d 1.97 1.3d .99 0.00 .20 1'.58 2.76 3.75 2.50 ".1" 2.37 2.37 2.17 1.3/l 0.00 31.36
III .1 .. .08 .12 .08 .06 0.00 .01 .09 • 16 .22 .15 .z .. .1" • 14 • 13 .Od 0.00 1.114 til

t'1tJ;j
:;d

8-12 18 6 9 0 1 0 1 3 17 III 211 14 19 30 29 17 0 llO , ....
0(11 3.55 1.111 1.7d 0.00 .20 0.00 .20 .59 3.35 3.55 5.52 2.76 3. 75 5.'1L 5.72 3.35 0.00 41.42 t-<c:r>

III .21 .07 .10 0.00 .01 0.00 .0 1 .03 .20 .21 .32 .10 .22 .35 .34 .2u 0.00 2."3 til
N

13-18 2 3 0 a 0 0 0 2 2 2' 9 5 .. 21 III 7 0 75(11 .39 .59 0.00 0.00 0.00 0.00 0.00 .39 .39 .39 1 .78 .99 .79 ... 14 3.55 1.3d 0.00 1 ... 79
( 21 .02 .03 0.00 0.00 0.00 0.00 0.00 .02 .0 2 .02 .10 .06 .05 .24 .21 .Oti 0.00 .ll7

1,,9-24 a a a a a 0 0 a a a a a a 0 0 0 0 0
(11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00·
( 21 0.00 0.00 0.00 0.00, 0.00 0.00 0.00 0.00 0.00 0.00 0.0 a 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CT 24 a 0 0 a a a 0 a 0 a a a a a a 0 0 0
(11 0.00 0.00 .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
( 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ALL SPEEDS 35 23 23 10 8 2 6 15 36 42 55 . 47 38 67 62 38 0 507
(11 6.90 4.54 4.54 1.97 1.51! .39 1.18 2.96 7.10 8.28 10.B5 9.27 7.50 13.21 12.23 7.50 0.00 100.00
( 21 • It 1 .27 .27 .12 • 09 .02 .07 .17 .42 .49 .64 .54 • It It .78 .72 ..... 0.00 5.B7

(II-PERCENT OF ALL COOD OBSERVATIONS FOR THIS PAGE
(21-PERCENT OF ALL COOD OBSERVATIONS FOR THIS PERIOD C- CAL~ (WIND SPfED LESS THAN OR EQUAL TO .58 MPH I



TABLE 2.3-28
(Sheet 1 of 7)

LONG-TERM JOINT FREQUENCY DISTRIBUTION OF WIND SPEED,
WIND DIRECTION AND PASQUILL STABILITY CLASS FOR BOSTON (lO-FOOT LEVEL)

JAN. '68 - DEC. '77

STABILITY CLASS A - CLASS FREQUENCY (PERCENT) = .14

WIND DIRECTION FROM

SPEED("'PH) N NNE NE ENE E ESE SE SSE S SSw SW illS'" ... WNw NW NNW V101 l:IL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.Sb S.Sb
(l) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 .01

C-3 1 0 2 1 7 2 b 3 1.1 1 0 /I /I 1 1 3 0 /10(n .79 0.00 1.59 .19 5.5b 1.5Q 1.I.7b 2.38 3. t1 .79 0.00 3.17 3.17 .79 .79 2.38 0.00 31.75
(2 ) .00 0.00 .00 .00 .01 .00 .01 .00 .00 .00 0.00 .00 .00 .00 .00 .00 0.00 .05 en

t'1t1:l
:;d

/1-7 4 0 1 1 5 7 17 5 7 2 1.1 8 7 5 S 1 0 79 I ....
(1) 3.17 0.00 .19 .79 3. cH S.Sb 13.1.19 3.97 S.Sb 1.59 3.17 0.35 S.Sb 3.97 3.97 .79 0.00 bi.70 0

t""'l2"
(l) .00 0.00 .00 .00 .01 .01 .02 .01 .01 .00 .00 • 01 .01 •a1 .01 .00 0.00 .09 en

N

8-12 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.O~ 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 0,00 0.00 0.00 0,00 0,00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
(l) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19-14 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1)0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(l) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GT 21.1 0 0 0 0 0 0 0 a 0 a 0 0 0 0 0 0 a 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(i!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ALL SPEEDS 5 0 3 2 II 9 23 8 11 3 (I 12 11 b b (I 7 12b
(1) 3.97 0.00 2.38 1.59 ',52 '.11.1 18.25 b.3S 8.13 2.38 3.17 9.52 8.13 /I.7b 1.I.7b 3.17 S.Sb 100.00
(l) .01 0.00 .00 .00 .01 .01 .03 .01 .01 .00 .00 .01 .01 .01 .01 .00 .01 • 11.1

(l).PERCENT OF ALL GOOD 08SERVATIONS 'OA TMIS PAGE
(2).PERCENT 0' ALL GOOD OBSERVATIONS 'OA TMIS PERIOD CII CALM (wIND SPEED LESS THAN UR EQUAL TO .50 MPH)

• • •



• • •
TABLE 2.3-28

(Sheet 2 of 7)

STABILITY CLASS B - CLASS FREQUENCY (PERCENT) = 2.78

WIND DIRECTION FROM

SPEED(MPH) N NNE NE ENE E ESE Sf SSE S SSw SW WSIll W WNW NI'II NNW VHBL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 23
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 .95 .95
(2) 0.00 0,00 0;00 0.00 0.00 0.00 0,00 0,'00 0,00 1l.00 0.00 0.00 0.00 0.00 0,00 0.00 .03 ,03

C-l 51 21 22 13 34 28 25 24 34 23 18 34 44 3b 11 22 0 Ub
(1) i.11 .81 .91 .54 1,40 1.lb 1.01 ,99 1,40 ,95 .14 1,lIU 1.82 1."9 .10 .91 0.00 18.41
(2) .Ob ,Ol .03 .01 .04 .03 .03 ,03 ,04 ,01 .Ol .04 .05 .04 .02 .01 0,00 .51

4-1 49 11 20 42 flO 81 150 5b 51 21 39 95 115 48 44 28 0 948
(1) 2.02 .10 .83 1,13 3.30 3.34 0,19 2,31 2,15 1.11 1.bl 3.92 4,75 1.98 1.82 1,10 0,00 39.14
(l) .Ob .02 .02 .05 .09 ,09 .11 ,00 ,01 .03 .04 .tt .13 .00 ,05 .03 0.00 1.09 (fl

t>1b;j

1005
::08-12 19 15 9 U9 ta4 110 113 38 44 lb 37 88 129 b9 39 20 0 , ....

(1) .78 .b2 ,]7 2.02 5.95 4.54 1.14 1,57 1.82 ,bb 1.53 3.b3 5.33 2.85 1.bi 1.01 0.00 41.49 0
t"'~(2) .02 .02 .01 .Ob .17 ,tl .20 ,04 ,05 ,02 .04 .10 ,IS .08 ,04 .03 0.00 1.15 (fl

N

13-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0.00

19-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 0.00 0.00 0.00 0.00 0.1l0 0,00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00
(2) 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0,00 0,00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00
(l) 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 O.PO 0.00 0.00

ALL SPEEDS 119 53 51 104 258 219 348 118 135 btl 94 l17 288 153 100 1b l3 242l
(1) 4.91 2.1 9 Z,11 4.29 10.05 9.04 14.31 4.81 ~.51 l.73 3,88 8.90 11.89 b.32 4.13 3.14 .95 100.00
(2) .14 .Ob .Ob .12 ,30 .25 .40 .14 .1 b .08 • 11 .25 .33 .18 .11 ' .09 .03 2.78

(l).PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(l).PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD C. CALM (I'IIINO SPEED LESS THAN OR EQUAL TO .50 MPH)



TABLE 2.3-28
(Sheet 3 of 7)

STABILITY CLASS C - CLASS FREQUENCY (PERCENT) = 9.11

WIND DIRECTION FROM

SPEEO(MPH) N NNE NE ENE E ESE SE SSE 5 55 ... SW wSI'/ w wNw NiO NNW VHaL TOTAL

CAL"! 0 0 0 0 0 0 0 II 0 0 ° 0 0 U 0 0 30 ]0
(I) 0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.0') 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .3l:! .38
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .03 .03

C-3 38 H 22 29 25 38 38 21 1I2 12 2b 29 2q 17 114 21 0 14]1I
( 1 ) .a8 .a2 .28 .37 .32 ."8 .1I8 .2b .53 .15 .33 .H .37 .21 .18 .2b 0.00 5."7
(2) -.Oll .Oll .03 .03 .03 .Oll .Oll .02 .05 .01 .03 .03 .03 .02 .02 .02 0.00 .50

a-7 118 37 1I1 29 97 bl 115 tJq 9b 37 58 110 In 9b 9a 5b 0 12119
(I) 1.1I9 .1I7 .52 .37 1.22 .77 1. U5 .R7 1.21 ./'1 .73 1.39 1.b8 1.2a 1.19 .71 0.00 15.75
(2 ) • Pi .oa .05 .03 • 1 1 .07 .-13 .08 • 11 .oa .07 .13 • I 5 • 11 • 11 .Ob 0.00 1. a3

U)

8-12 20b bS 82 180 520 lI72 lI38 !lQ 190 127 191 355 b17 1418 all 227 0 4S9a t>:lb:l
:;0(1) 2.bO .82 1.03 2.34 o.Sb '5. 9 5 5.0;2 1.12 2. u o 1.bO 2.41 4.48 7.78 5.27 5.1 8 2.8b 0.00 57.92 I ....

e2) .24 .07 .09 .21 .flO .511 .'50 .10 .22 .15 .22 .1I 1 .71 .1I8 .U7 .2b 0.00 5.28 0
t"'Q'>
U)

13-18 22 2 III a2 29b 187 80 7 SlI 58 Ql 1714 239 115 89 37 ° 1511 N

(1) .28 .03 .l3 .'5] 3.H 2.3& 1.01 .oq .b8 .73 1.15 2.1 9 3.01 1.145 1.12 .147 (1.00 19.05
(2 ) .03 .00 .02 .05 .3a .21 .09 .01 .Ob .07 .10 .20 .27 • 13 .10 .oa 1-'.00 1.7a

19-2a 0 1 5 b a 7 0 0 8 9 10 15 25 10 a 1 0 105
(1) 0.00 .01 .Ob .08 .05 .OQ 0.00 0.00 .10 • 11 .13 .19 .32 .13 .05 .01 0.00 1.32
(2) 0.00 .00 .01 .01 .00 .01 0.00 0.00 .01 .01 .01 .02 .03 .01 .00 .00 0.00 .12

GT 2a 0 0 3 0 0 0 0 0 0 0 a 1 1 0 0 0 0 9
(1) 0.00 0.00 .Oll 0.00 0.00 0.00 0.00 u.oo 0.00 0.00 .05 .01 .01 0.00 0.00 0.00 0.00 • 11
(2 ) 0.00 0.00 .00 0.00 0.00 0.00 0.00 °.00 0.00 0.00 .00 .00 .00 0.00 0.00 0.00 0.00 .01

ALL SPEEDS 38a 138 171 292 qa2 765 &71 18b 3Qo 2li3 380 b814 10a14 b58 b12 3a2 30 7932
( 1 ) a.8a 1.711 2.1& 3.b8 11.88 9.b ll B.Ub ?3a a.92 3.0b 1I.79 8.b2 13.1b 8.30 7.72 a.31 .38 100.00
(2 ) .all .1& .20 .3a 1.08 .~8 .77 .21 .1IS .28 .ali .7Q 1.2u .7& .70 .3q .03 9.11

(l):PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2 hPERCENT OF A~L GOUD U8SERVATIONS FUR THIS PERIun C= CALM (~INU SPEED LESS THAN UR EQU.L TO .50 MPH)

• • •



• • •
TABLE 2.3-28

(Sheet 4 of 7)

STABILITY CLASS D - CLASS FREQUENCY (PERCENT) = 70.43

WIND DIRECTION FROM

SPEED(MPH) N NNE NE ENE E ESE SE:: SSE S SSIll Sw liISW w i'lNw NI'f 11/111 .. V~HL TOTAL

CALM 0 0 a a 0 a 0 0 0 I) 0 0 0 0 0 u 72 72Cll 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.ou 1).00 0.00 0.1)0 .12 .12(2) 0.00 0.00 ·0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .08 .08

C-3 95 17 91 95 125 95 94 1>7 118 39 H 32 28 2b 411 27 U 10Bb(1) .15 .13 .15 .15 .20 .15 .IS • 1 1 .19 .Ob .0'5 .05 .05 .ou .07 .011 o.()u 1.77(2) .11 .09 .10 .11 .14 .tl • 1 1 .08 .14 .0 11 .04 .0 4 .03 .03 .05 .03 u.oo 1.2S
4_7 b27 3e5 31b 397 1182 442 400 317 bS9 211 217 29b 289 228 289 2bb 0 5801(Il 1.02 .bO .52 .b5 .'7'1 .72 .bS .52 1.07 .34 .3'5 .4!! .117 .37 .47 .43 0.00 'I.4b(2) .72 .42 .3e .4b .55 .51 .4b • ~b .7b .24 .25 .34 .33 .2b .33 .31 u.oo b.bb

en8-12 IbiS 551 ob3 735 12'74 1014 ttl2 U9Q lb09 1053 84b 1410 1080 11 II 1 12U2 990 0 lb314 t>:lb:l
(J) 2.03 .90 1.08 1.20 2.08 l.b5 1.03 .81 l.b2 1.72 1.3t! 2.30 1.70 1.8u 2.03 l.bl 0.00 2b.bU ~.-(2) 1.85 .b3 .7b .84 1.4b 1.1b .73 .'57 1.85 1.21 .97 l.b2 1.2U 1.2b I.U3 1.ltl (l.00 18.73 0

t-<Q'>
en

11-18 lb82 5bO 907 920 1503 1249 437 24tl 1275 1·99b 20b7 lliOO U060 40b3 32bb 1788 u 29.,41 N
(I) 2.74 .91 1. 48 1.50 2.45 2.04 .'71 .40 2.08 3.25 3.37 5.55 b.b5 f>.bl 5.H 2. 9 2 0.00 48.01(2) 1.93 .b4 1.04 1.0b 1.73 1.43 .50 .28 1.4b 2.29 2.37 ].91 U.b9 4.07 3.75 2.uS 0.00 H.81

19-24 288 1114 281 232 2118 194 34 31 192 398 432 530 1237 \272 745 2U2 0 b50b(1) .47 .23 .4b .38 .40 .32 .00 .Ob .31 .bS .70 .8b 2.02 2.07 1.21 .39 0.00 10.bl(2) .33 .17 .32 .27 .28 .22 .04 .04 .22 .4b .'50 .bl 1.42 1. 4b .8b .l8 (1.00 7.47

liT 24 '77 b7 128 lOb lU9 51 19 1l 18 77 92 135 503 408 11\ 29 0 2109(I) .ll • 1 1 .21 .17 .24 .09 .01 .02 • \1 .13 .\ 5 .22 .82 .1>7 .28 .05 0.00 3. 4 4(2) .09 .08 .15 .12 .11 .07 .02 .01 .09 .09 • 11 .1 b .S8 .47 .20 .03 0.00 2. 4 2

ALL SPEEDS 4384 17b4 238b 2485 ]781 3051 lblb 1111 3931 3'774 3b87 5809 7217 7u98 5157 3342 72 b1331(n 7.15 2.88 3.89 4.05 b.lb 4.'H 2.bl 1. 9 2 b.41 b.1S b.Ol 9.47 11.77 11.57 9.39 5.4S .12 100.00(2 ) 5.03 2.n3 l.14 l.8S 11.34 3.50 I. Ab 1 • 3'5 4.51 4.33 4.23 tI.,,7 8.29 11.15 b.bl 3.84 .08 70."3

(l).PERCENT OF ALL GOOD UBSERVATIONS FUR TMIS PAGE
(i).PERCENT OF ALL GOOD OHSERVATIONS FUR THIS PER IUD C= CALM C~IND SPEED LESS THAN UH EQUAL TO .50 MPH)



TABLE 2.3-28
(Sheet 5 of 7)

STABILITY CLASS E - CLASS FREQUENCY (PERCENT) = 11.47

wIND OI~ECTION F~OM

SPEEDC"lPH) N N~E /liE ENE E ESE SE SSE 5 55" Sw wS" .. WNW NIIl NNI'I VRtH. TOTAL

CAL'" 0 a 0 0 a a 0 0 0 a 0 u 0 0 0 a a a
( 1 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0') 0.00 0.00 0.00 o.ou 0.00 0. 00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1l0 0.00 0.00 0.00 0.00 0.00

C-3 0 0 a 0 0 0 0 0 0 0 0 0 (t I) 0 0 a 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0(1 o.no 0.00 0.00 0.00 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

U-7 125 &9 U2 bl 99 75 95 92 2&4 12U 87 I11V 77 61 71 43 a 15u5
(I) 1.25 .&9 .42 .&1 .99 .75 .9~ .92 2.&U 1.24 .87 1.110 .77 .81 .71 .1l3 0.00 15.47
(2 ) • 14 .08 .05 .07 • 1 1 .09 • 11 • 11 .30 .IU .10 .1b .09 .09 .08 .05 0.00 1.77

U)

8-12 b14 87 80 78 100 120 9b 125 5b3 522 bbb 130l 92U 131 b 1152 b94 0 84UO t%jtp
(I) b .15 .87 .80 .78 1.00 1.20 .9b 1.25 5.&1l 5.23 b.b7 13.05 9.25 13.18 11.54 b.95 0.00 84.53 :;0

I .....
(2 ) .71 .10 .09 .09 • 1 1 .1" .11 .14 .&5 .bO .7b 1.50 1.0b 1.51 1.32 .80 0.00 9.&9 0

t"""Q'>
U)

U-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a N
(t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.O<J O.Oll 1).00 0.00 0.00 0.00 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01./ 0.00 0.00 0.00 0.00 0.00 (\.no 0.00 0.00 0.00 0.00

19-2u 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 o.ou 0.00 0.00 o.ou 0.00 1'1.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 1).00 0.00 0.00 0.00 0.00

GT 24 0 0 0 a 0 0 a l) 0 ° 0 0 u 0 0 0 0 a
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.01./ n.oo 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ALL SPEEDS n9 ISb III n9 199 lq5 1Cll 217 827 ollb 753 14113 1001 1397 1221 717 0 9985
(I) 1,uO 1.50 1.22 1.39 l.qq 1. 9 5 1. 9 1 2017 tI.28 b.1I7 7.51.1 lU.1l5 10.03 13. 99 12.25 7.38 0.00 100.00
(2) .85 .18 .14 .10 .23 .22 .~2 .25 .95 .74 .8b l.bb 1.15 l.bO 1.40 .85 0.00 11.47

(l).PERCENT OF ALL GOOD OBSERVATIONS FUR THIS PAGE
(2).PERCENT OF ALL GOOD OBS!RVATIONS FUR THIS PERIOO CZ CALM (WINO SPEED LESS THAN O~ EQUAL TO .50 MPH)

• • •



• • •
TABLE 2.3-28

(Sheet 6 of 7)

STABILITY CLASS F - CLASS FREQUENCY (PERCENT) = 4.90

WIND OIRECTION FRUM

SPEEO(f04PH) N NNE Itle: ENE E ESE SE SSE. S 5S1'1i SW wS'" I'Ii I~N ... "I" "IN" V~I;L T01AL

CALM 0 0 /) 0 0 ° 0 0 0 0 0 \) 0 0 " a 110 40
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01) 0.00 0.00 0.00 0.00 0.00 .qa .'h
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.110 O. /)0 0.00 0.00 .05 .05

C-3 2q 31 t5 l4 1I1 4b 31'1 za a5 30 17 2! 20 7 7 III 0 II I I
(1) .68 .73 .35 .5b .qb 1.01'1 .8q .'56 1.0'5 .70 .40 .'5 4 .47 • I 0 .to .33 (J.OO q.03
(2) .03 .04 .02 .03 .0'5 .05 .04 .03 .05 .03 .02 .03 .02 .01 .01 .02 0.00 .1l7

4-7 35q t43 7& ql l3b 1311 121l IH 1103 2b8 321 4111 302 305 332 210 0 3817
(1) 8.1I1 3.35 1.78 2.13 3.1 q 3.14 2. q l 3.20 10.85 b.28 7.52 q.70 7.08 7.15 7.78 Il.Q2 0.00 IlQ.1l3
(2) .111 .10 .Oq .to .lb .15 • III • I 6 .'53 .31 .37 .48 .35 .35 .38 .lll 0.00 4.38

CIl
1:>jt:7;j

8-12 0 0 0 0 0 0 0 0 0 0 0 0 0 " 0 0 u 0 ::>;l
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

, .....
0(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L'Q'>
CIl

N
13-18 0 0 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0

(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (J.OO 0.00 0.00
(2) 0.00 0.00 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n.oo 0.00

lq-24 0 0 0 0 0 0 0 0 0 II 0 U 0 U 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.00 o.nO 0.01l 0.00 0.00 0.00
(2) 0.00 0.00 n.oo 0.00 0.00 0.00 /).00 0.00 0.00 0.00 0.00 0.00 O.on O.ilO 0.1I0 0.00 0.00 0.00

GT 24 0 0 0 0 0 0 0 0 0 0 (} 0 n 0 0 0 0 0
(1) 0.00 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 <'.00 0.01l 0.00 0.(\0 0.00

ALL SPEEDS 388 174 ql 115 177 t80 lb2 163 508 2q~ H8 437 522 312 33q 224 110 4208
(1) q.oq 4.08 l.U l.b9 4.t5 4.22 3. RO 3.82 II.qo b.98 7.Q2 10.2 4 7.54 7.31 7.Q4 5.25 .Q4 100.00
(l) .45 .lO •.10 .tl .20 .21 .Iq ··'.1 q .58 .34 .3Q .50 .37 .30 .39 .20 .05 4.QO

(l).PERCENT OF ALL GOUD ORSERVATIONS FOR THIS PAGE
(l).PERCENT OF ALL GOOD OBSERVATIONS FUR THIS PERIOD C. CALM (WIND SPEED LESS THAN UH EQUAL TLJ .50 MPH)



TABLE 2.3-28
(Sheet 7 of 7)

STABILITY CLASS G - CLASS FREQUENCY (PERCENT) = 1.17

WIND DI~ECTIUN FRUM

SPEED(MPM) N N"IE NE ENE E ESE SE SSE S SSI' 510 wSiI't pj pjNW "11'1 NN'" VHij~ TOT41.

CALM a 0 0 0 a 0 0 0 0 0 a 0 0 0 0 0 9b 9b
( I ) 0.00 0.00 0.00 0.00 0.00 0.00 o.ov 0.00 0.00 0.00 0.00 0.00 (l.00 0.00 0.00 0.00 9.U4 9.UU
(2 ) 0.00 0.00 0.00 0.00 0.0 0 0.00 0.00 0.00 0.00 0.00 o.UO 0.00 0.00 0.00 0.00 0.00 • 11 • 11

C-3 b9 11 Ul S9 78 51 59 ab 103 39 47 bO 72 115 Ul 40 0 921
(I) b.78 e.98 U.03 5.80 7.b7 S.OI 5.80 4.52 10.13 3.83 U.b2 5.90 1.0t! a.a2 U.03 3.93 0.00 90.50
(2) .08 .08 .05 .07 .09 .Ob .07 .05 .12 .OU .05 .07 .08 .05 .Os .05 0.00 1.00

U-1 0 0 a ° a a 0 0 a 0 0 0 0 0 0 0 0 a
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.ou 0.00 0.00 0.00 0.00 0.00 0.00

(/)

8-12 a 0 a a 0 0 0 ° 0 a 0 0 0 0 0 0 0 0 Mb:I
:::0( 1 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 II-'

(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
L'Q'>
(/)

13-18 0 a a a a 0 v 0 0 0 0 0 a 0 0 0 0 0 N

(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.ov 0.00 0.00 0.00 0.00 0.00 0.00
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0."0 u.OO 0.00 0.00 0.00 0.00 o.ou 0.00 0.00 (l.00 0.00

19-24 a a a a a 0 0 0 a 0 a a 0 0 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.ou 0.00 0.00 0.00 0.00 0.00 0.00

GT 24 0 0 a 0 a a a 0 a a 0 0 0 I) 0 a 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ALl. SPEEDS 09 71 Ul 5q 78 51 59 Ub 103 3q U7 bO 72 liS ul ao qb 1017
(Il b.78 b.91l 11.03 5.flO 7.07 15.01 5.1\0 a.'52 10. t3 3.83 U.b2 S.qo 7.0 8 u.a2 11.03 3.Q3 q.au 100.00
(2) .08 .08 .05 .07 .09 .Ob .07 .05 • 12 .ou .05 .07 .08 .05 .05 .05 .11 1.17

(l).PERCENT OF ALl. GOOD 08SERVATIUNS FOR THIS PAGE
(2).PERCENT OF ALL GonD OHSERVA'IONS FUR Hns PERIOD Cil CAI.M (WIND SPEEO LESS THAN OR E~UAL TU .50 MPH)

• • •



• • •
TABLE 2.3-29

(Sheet 1 of 7)

LONG-TERM JOINT FREQUENCY DISTRIBUTION OF WIND SPEED,
WIND DIRECTION AND PASQUILL STABILITY CLASS FOR PORTLAND (10-FOOT LEVEL)

JAN. '68 - DEC. '77
STABILITY CLASS A - CLASS FREQUENCY (PERCENT) = .19

WINO DIRECTION FROM

SPEEO(MPH) N NNE NE ENE E ESE SE SSE S ss .. S" wSw w ... ~n. N.. NN .. ""BL TOTAL

CALM 0 0 0 0 0 0 0 0 ° 0 (l 0 0 l) 0 0 tit! 118(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00/ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2t!.S7 28.57(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.110 O.on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 .00

C-3 3 0 3 0 0 0 3 q 0 0 3 0 0 0 0 3 0 30(I) 1.79 0.00 1.79 0.00 3.57 0.00 1.79 5.10 0.00 0.00 1.79 0.00 0.00 0.00 0.00 1.7'1 0.00 17.80(2) .00 0.00 .00 0.00 .01 0.00 .00 .01 0.00 0.00 .00 0.00 0.0(' O.flO 0.00 .00 0.00 .03
CIl

11-7 0 0 0 0 9 21 q 'I 12 0 3 0 0 II 12 3 0 90 t11t:d
:xl(1) 0.00 0.00 3.57 0.00 ~.30 12.~0 5.30 '5.10 7.111 0.00 1.79 3.57 0.00 (I.ou 7.1 11 1.7'1 0.00 53.57 I .....

(2) 0.00 0.00 .01 0.00 .01 .02 .01 .01 .°1 0.00 .00 .01 0.00 0.00 .01 .00 0.00 .10 0
t""'.Q'>
CIl

8-12 0 0 0 0 0 0 0 ° ° 0 0 0 0 0 0 0 0 0 N
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 tI.oo 0.00(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 0,00 1).00 0.00 0.00 0.011 0.00

13-18 0 0 0 0 0 0 0 ° 0 0 I) 0 0 () 0 0 0 0( 1 ) 0.00 0.00 0.00 n.oo 0.00 0.00 0.00 0.110 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.ou 0.00(Z) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.eo 0.00

19-211 0 0 0 0 0 0 ° 0 ° 0 0 0 0 0 0 0 0 0(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (1.00 0.00 0.00 0.00 0.00 0.00 0.00
(Z) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1l0 0.00 0.00 0.00 0.00 0.00 0.(\0 0.00 0.00 0.011 0.00

GT Zli 0 0 0 0 0 0 ° 0 0 0 0 0 0 0 0 \) 0 0
(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.no 0.00 0.00 0.00 0.0 0 0.00 0.00 0.00 Il.ou 0.00
(Z) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.00 0.00

ALL SPEEDS 3 0 9 0 15 21 12 18 12 0 0 0 0 ° 12 0 Ll8 108Cl) 1.79 0.00 5.30 0.00 8.93 12.50 7.111 10.11 7.1t1 0.00 3.57 3.57 0.00 0.00 7.ILI 3.57 28.57 100.00(2) .00 0.00 .01 0.00 .02 .02 .01 .02 .01 0.00 .01 .01 (l.00 0.00 .01 •°1 .Ob .19

(I).PERCENT OF ALL GOOD 08SERVATIO~S FOR THIS PAGE
(Z).PERCENT OF ALL GOOD UBSE~VATIONS FUR 1HIS PERIOO e= CAL'" (wINO S"'EEo LeSS 1HA'" ()~ t::QUAL TO .50 M~H)



TABLE 2.3-29
(Sheet 2 of 7)

STABILITY CLASS B - CLASS FREQUENCY (PERCENT) = 3.90

~INO DIHEcTIUN FkUM

8PEED(MP~) I'j NNE NE ENE E ESE Sf SSE S SSl'o sw illS'" W ",~n" Nw NN" ""~L TOTAL

CALM 0 0 a 0 0 0 0 0 0 0 0 0 0 u 0 0 297 2 1n
(t) 0.00 0.00 0.1)0 1).00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.ou 8.7b 8.7b
(2 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 .34 .34

C-3 90 2a 15 24 30 48 39 18 51 sa B bj 93 9j 81 57 0 813
Ct) 2.&5 .71 .4a .71 .88 I. a2 1.15 .53 1.50 1.59 .97 1.8b 2.74 2.7u 2.39 l.b8 0.00 23.98
(2 ) .10 .03 .02 .03 .1)3 .Ob .04 .02 .00 .00 .04 .07 • I I • I I .09 .07 0.00 .94

4-7 72 27 39 51 141 180 87 S7 "9 27 51 78 102 bo 75 51.1 0 1182
( 1 ) 2.12 .80 1.15 1.150 4.10 5.a9 2.57 I.b/\ C!.04 .80 1.50 2.30 3.01 '.95 2.21 1.59 0.00 31.1.87
(2) .08 .03 .04 .00 .Ib .21 .10 .07 .OR .113 .01> .Oli .12 .08 .09 .0& 0.00 1.3b

CJ)
8-12 39 24 12 10 120 20a &0 8U 201 27 30 51 51 ld 45 57 0 1091\ tx1tl:l

:;Q(t) 1.15 .71 .15 .88 3.'54 b.02 1.77 2. U8 5.93 .80 .88 1.50 1.50 1.l\b 1.33 l.b8 0.00 j2.39 I I-'(2) .Oll .1)1 .01 .03 .la .23 .07 .10 .23 .03 .03 .00 .00 .07 .05 .07 0.00 1.2b 0
t"'Q">
CJ)

13-18 0 a 0 a 0 0 a 0 0 0 0 U II 0 0 0 0 0 N
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no (1.00 o.nu 0.00 0.00 (l.00 0.00 0.00 0.00 0.00

19-24 a 0 0 a 0 0 0 0 0 a 0 0 II U 0 0 0 (l
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.(10 0.00 0.00 1l.00 0.00
(2) 0.00 0.00 0.1)0 0.00 0.00 0.00 0.00 n.on o.no 0.00 O. f)O 0.00 0.00 ('.00 o.no 0.00 0.00 0.00

GT 211 0 0 a a 0 0 a 0 0 0 0 0 0 0 0 0 0 0
(t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.ot' n.oa 0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .0.00 o.no 0.00

ALL SPEEDS 201 75 bb 105 291 418 l~b 159 321 108 1 14 192 2Ub 222 201 1"8 C!97 3Hu
Ct) 5.93 2.21 1.95 3.10 8.58 12.92 5.all 4.bll 9.47 3.19 3.3b 5.bb 7.2b b.SS 5.93 (j.llb 8.7b 100.00
(2 ) .23 .09 .08 .12 .13 .50 .21 .18 .37 .12 .13 .22 .211 .2b .23 .IQ .311 3.110

(1).PERCENT UF ALL GOOD UBSERVATIONS FOR THIS PAGE
(2hPERCENT OF ALL GOOD UBSEHVATIONS FUR THJ S PERIOD C. CALM (",IND SPEEu lESS THAN OH EUUAL TU .50 ""PH)

• • •



• • •
TABLE 2.3-29

(Sheet 3 of 7)

STABILITY CLASS C - CLASS FREQUENCY (PERCENT) = 11.79,

WI""O DIkECTlON FRUM

SPEED(MPH) k NNE NE ENE E ESE Sf SSE s SSIi S'" wSw III "'11110 Ill'" NNIIl V~BL TOTAL

CAL'" 0 0 (I 0 0 u () 1.1 II 0 0 0 0 0 0 0 1I21 1I23(1) 0,00 0,00 /),00 0,00 0,00 0,00 0,00 f),OO 0,00 0,00 0,00 0,01l 0,00 0,1l0 0,00 0,00 1I,13 4.13(2) 0,00 0.00 0,00 0.00 0,00 0.00 0,00 0,00 (1,011 0,00 0,00 0,00 0,00 0,00 0,00 0,00 ,1l9 ,1I9

C-3 120 30 21 30 3b 112 21 H 93 21l bO 3b 1116 93 9b 10~ 0 951(1) 1,17 ,29 ,20 .29 ,35 ,Il I ,20 ,32 • q 1 .21 ,59 ,35 1,05 ,91 ,911 1.05 0,00 9,26(2) ,Ill ,03 ,02 ,03 .0(1 .05 ,02 ,Oil , t 1 ,03 ,07 ,0(1 ,12 , I I , I 1 .12 (1,00 1,09

1I-7 225 bb b3 102 129 l'5b 75 b3 1117 102 1117 201 339 318 291l 31ij 0 27(15( I ) 2,19 ,b(l ,b1 1,00 1,2b 1,152 ,73 .bl 1.1I3 1.00 1,1l3 1,90 3,31 3,10 2,87 3,10 0,00 20,78(2) ,2b ,08 ,07 .t2 ,15 ,18 ,09 .07 ,17 ,12 ,17 ,23 ,39 .37 ,311 ,37 0,00 3.1b Ul
t>:lt:l:l6-12 384 11(1 102 123 237 378 108 279 942 t8b 195 207 519 381 (105 3(1Z 0 4902 :::d
I ......(1) 1,75 I , 11 1,00 1,20 2,11 3,b9 1.05 2,72 9,19 1.81 1,90 2.02 5.00 3,72 3,95 3,3(1 0.00 47.82 0(2) ,44 ,13 .12 ,Ill ,27 ,43 ,12 ,32 1,118 ,21 ,22 ,2 1l ,bO ,44 ,(17 .39' 0,00 5.b4 1:"''-'"

Ul
N1l-18 57 b 9 9 21 48 1/\ 115 Q05 48 45 81 102 78 99 87 0 1158(1) .'5b .(lb ,09 .09 ,20 ,47 .18 .44 3,95 .1I7 .41l ,79 1.00 .7b ,97 ,8S 0,00 11.30(cD ,07 ,01 .ot ,01 ,02 lOb ,02 ,05 .a7 lOb ,os .09 ,12 ,09 ,It .1 u 0,00 1.33

19-24 3 0 0 0 0 ° 0 () 21 15 (I b IS 0 ° 0 0 bb(1) .03 0.00 0,00 0,00 0.00 0.00 0,00 0,00 .2b ,15 0.00 .00 ,15 0.00 0,00 0,00 0,00 .b ll(2) ,00 0,00 0,00 0.00 0,00 0,00 0,00 0,00 ,03 .02 0,00 ,0 I ,02 0,00 0.00 0,00 0,00 .08
GT 24 0 0 0 0 0 a 0 0 3 3 0 0 a 0 0 0 0 b(I) 0.00 0,1l0 0.00 0,00 0,00 0.00 0.00 0,00 ,03 ,01 0.00 0,00 0.00 0,00 0.00 0,00 0.00 .Ob(2) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 .00 ,00 0,00 0,00 0,00 0,00 0.00 0,00 0.00 ,01

ALL SPEEDS 189 Zib 195 2b4 423 b211 222 1.120 Ib17 318 447 531 1083 870 894 855 423 10251(1) 7.70 2,11 1.90 2,58 4.13 b,09 Z,17 L1,10 15.77 3,b9 4.3b 5.1 8 10.5b 8.L19 8,72 8,3 4 1l,13 100.00(Z) ,91 .25 ,22 ,30 .49 ,72 ,2b ,48 1,8b ,43 ,51 ,bl 1.25 1,00 1.03 ,98 ,49 11.79

(l).PERCENT OF ALL GOOD UBSERVATIONS FUR THIS P.GE
(2).PERCENT OF ALL GOOD UBSERVATIONS FOR THIS PERIUU CII CALM (ftIND SPEED LESS THAN OR EQUAL TO ,50 MPH)



TABLE 2.3-29
(Sheet 4 of 7)

STABILITY CLASS D - CLASS FREQUENCY (PERCENT) = 56.09

~IND OIMECTION FHOM

SPEED(MPH) N NNE NE ENE E ESE SE SSE S SSloi Slo IoSW W "N~ NW NNW VtHIL TOTAL

CALM 0 0 0 0 0 0 0 " 0 0 0 0 0 0 0 0 1092 1092
(ll 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0f) o.no 0.00 O.llO 0.00 0.00 0.00 0.00 0.00 2.241 2.24
(2 ) 0.00 0.00 /).00 0.00 0.00 0.00 0.00 0.(1) 0.00 0.00 0.00 0.00 0.0(1 (l.(l0 0.00 0.00 1.20 1.20

(-3 309 1159 132 108 lR9 90 102 90 1'50 75 102 123 138 IllS 120 19t1 ° 2202
( I ) .03 .33 .27 .22 .39 .18 .21 • III .31 .15 .21 .25 .ltl .22 .20 • II 1 0.00 4.52
(2 ) .30 .18 .15 .12 .22 .10 .12 • 1 I .17 .09 .12 .1 4 .10 • 12 .14 .23 0.00 2,53

4-7 1527 bq9 b84 b21 717 078 3911 414 1122 obO 588 b21 753 555 4198 834 0 113bl
(1) 3,13 1. 11 3 1.40 1.27 1.417 1.39 .80 .85 2.30 1.315 1.21 1.27 1.511 I • III 1.02 1 .71 0.00 l3,30
(l) 1.70 .80 .79 .71 .8l .78 .115 .118 1.29 .70 .b8 .71 .87 .04 .57 .9b 0.00 13.07 Cf.l

t:rJb:l
8-12 1839 ll09 807 705 8413 099 37t1 4a7 2232 1290 10b2 735 11011 741 078 897 0 15780 ::0

II-"(I) 3.77 2.48 1.78 1.4115 1,73 1.ln .7t1 .92 41.58 2.b5 2.1A 1.51 2.3 9 1.52 1.39 1.811 0.00 3l,38 0
r-<C<">(2) 2.12 1.39 1.00 .81 ,97 .80 .43 • 0; 1 2.';7 1. 48 1,22 .85 1.311 .85 .7t1 1.03 (l.OO 18,lb Cf.l

N
13-18 1581.1 801 aSb u50 4102 231 135 351 2u7J 1254 072 879 1977 1008 1353 15811 0 15270

( 1 ) 3.215 I. Oil .94 .94 .95 .a7 .28 .72 1I.?5 2.57 1.38 1.80 a.Ob 2.07 2.78 3.25 0.00 31,34
(2 ) 1.82 .92 .52 .52 .53 .27 .10 .ao 2.39 1. 4 41 .77 1.01 2.27 1 • 10 1.50 l. tl 2 0.00 17,58

19-2a 174 bo 3b 42 114 3b 45 51 195 1411 42 105 4102 27v 297 309 v 2295
(I) .3b • 14 .07 .09 • I 7 .07 .09 • III .ao .29 .09 .22 .82 .55 .01 .03 0.00 a.71
(2 ) .20 .08 .041 .05 .10 .041 .05 .Ob .22 .1 b .05 .12 .4b .31 .311 .3b 0.00 2.041

GT 24 27 9 0 21 45 3 0 24 'Jq 21 11\ 30 237 81 75 90 0 H8
(I) .00 .02 .01 .011 .09 • () 1 .01 .05 .08 .041 .04 .07 .419 .17 .15 • III 0.00 1.51
(2 ) .03 .01 .01 .02 .05 .00 .01 .03 ./)4 .02 .02 .04 .27 .09 .09 .10 0.00 ,85

ALL SPEEDS S4bO 29a3 2181 19n 23110 17H 10Sb 131\3 5811 3441 2484 2499 Ub71 2700 3027 3912 1092 418750
(I) 11.20 b.041 a.a7 4.01 4.1'0 3.Sb 2.17 2.811 11.92 7.00 5,10 5.13 9.58 5.bb b.21 8.112 2.241 100.00
(2) 0.28 3.39 2.51 2.25 2.b9 2.00 1.;?2 1.C)Q b.bQ 3.Qb l,8b 2.88 5.37 3.18 3.1.18 4.50 1.2b 50.0Q

(l).PERCENT OF ALL GOOD UBSERVATIONS FOR THIS PAGE
(2hPERCENT OF ALL GOOO URSERVATIONS FUP THIS PERIUD C. CALM (wIND SPEEU LESS THAN UH ElJUAL TU .50 ",PH)

• • •



I

• • •
TABLE 2.3-29

(Sheet 5 of 7)

STABILITY CLASS E - CLASS FREQUENCY (PERCENT) = 9.69

WIND UIRECTION FRUM

SPEED(MPH) N NNE NE ENE E ESE ~E SSE S 5S" S" loiS'" " "" ...
NW NlIlw VRI1L TOTAL

CALM 0 0 0 0 a 0 0 0 0 0 0 0 0 0 ° 0 0 0(I) 0.00 0.00. 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 O.Ou 0.00 0.00 0.00 0.00 0.00 0.00 0.00(2) 0.00 0.00 0.00 n.OO 0.00 0.00 0.00 n.oll 0.00 0.00 0.00 0.00 0.00 0.00 O./)I) 0.00 0.00 0.00

C-3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. Of) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.on U.OO 0.00 0.00 0.00 0.00 O.OU 0.00 0.00 0.00 0.00

1J-1 441 138 12b bb 48 72 75 (n 2/J9 18b 249 357 41 1 258 2/J0 273 0 321\2(I) 5.24 l.b4 1.50 .18 .51 .85 .89 1 .10 2.90 2.21 2.90 ".24 4.fl8 3.01> 2.85 3.2u 0.0\! 38.90(2) .51 .1 b • 14 .08 .Ob .08 .09 • 1 1 .29 .21 .29 .41 .u7 .30 .28 .31 !).oo 3.78 CIl
t<:ltd

8-12 528 180 84 18 24 9 22i:! 303 531 030 900 5<iU 510 510 0 5142 ::09 18 I .....(I) b.l7 i.14 1.00 .ll .28 • 1 1 • 1 1 .21 2.bU 4.31 0.30 1.55 II.uo 1>.41 b.OS 0.05 0.00 bl.0 U 0
t""Q'>(2) .bl .ll .10 .Ol .03 .01 .01 .02 .20 .4l .01 .73 1 .10 .b~ .59 .59 0.00 5.92 CIl

N
13-18 a a a 0 a 0 0 ° 0 0 0 I) 0 II 0 0 0 0(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 °.llO 0.00 0.00 0.00 o.ou 0.00(2) 0.00 0.00 0.00 0.00 1l.00 0.00 0.1l0 0.00 0.00 0.00 0.00 0.00 o.no 1).00 0.00 /).00 11.00 0.00

tq-lll 0 a 0 a a 0 0 1I 0 a 0 0 0 0 0 0 0 0(I) 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00 o.no o.O{} O. ilO 0.00 11.00 0.00(l) 0.00 0.00 0.00 0.00 0.00 0.00 o.no (\.no 0.00 0.00 0.00 0.00 0.00 0.00 a.oll 0.00 0.00 0.00

GT l4 a a a a 0 0 0 0 0 0 0 0 0 0 0 0 u 0(I) 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 o.no 0.00 0.00 0.00 (l.oo 0.00 0.00 0.00 n.oo 0.00(l) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0(1 o.ou 0.00 0.00 0.00 0.00 l).flO 0.01l .0.00 0.00 0.00

ALL SPEEDS q&9 118 l10 811 7l 81 8U 1 t 1 471 5119 780 9qj 1371 798 750 78j U 84211(I) 11.50 3.71 2.119 1.00 .85 .9b 1.1)0 1.32 5.59 0.52 9.20 11.79 10.27 9.47 8.90 9.29 0.00 100.00(l) 1.11 .31 .l4 .10 .08 .nq • t 0 .13 .1li4 .&3 .90 1.1 4 1.58 .92 .86 .90 0.00 9.09

(l).PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(lhPERCENT OF ALL GOOD UBSERVATIONS FUR THIS PERIUO C= CALM (wINO S~EEO LESS THAN OR EQUAL Ttl .51) MPH)



TABLE 2.3-29
(Sheet 6 of 7)

STABILITY CLASS F - CLASS FREQUENCY (PERCENT) = 11.78

~IND DIMECTION FROM

SPEED(MPM) N NNE: NE ENE E ESE SE SSf S SSw S~ ~S" f'j
.... "'''' N'" N"'''' \/ki'lL TOTAL

CAl.M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 057 b57(ll 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 b.'I2 b.1l2
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .7b .70

C-l i711 45 57 2/4 2/4 21 /45 21 81 72 13.? 1 I 1 177 00 qq 1 £11 U 121:1b
(1) 1.70 .411 .5b .21 .23 .lb .U4 .11 .71:1 .70 1.29 1.0~ 1.73 .b4 .q7 1.38 0.00 12.bb( 2) .20 .1)5 .07 .01 .01 .01 .05 .02 .Oq .08 • 1'; • I j .2u .Oll • I I • I b 0.00 l.lll:I

4-7 qOo 213 108 42 31:1 01:1 72 qo 35U 112 705 110/4 150b 9211 873 qb9 0 628b
(t) 8.85 2.08 1.05 .41 .311 .07 .70 .813 3.Ub 3.05 b.1l9 10.711 111.71 9.()~ 8.53 1:1.110 0.00 80.1:11
(2) 1.04 .25 .12 .05 .04 .08 .08 • 10 .IH .lb .81 1.27 1.73 1.00 1.00 1 • I 1 0.00 1:1.53

(J)

Mb:l8-12 0 0 0 0 0 0 0 0 ° 0 0 0 0 () 0 I) 0 0 :xl
1...-(ll 0.00 0.00 ".00 0.00 0.00 o.no 0.00 o.no 0.00 0.00 0.00 0.00 o.no (\.00 0.00 0.00 0.00 0.00 0(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0 0 0.00 o.no O. 'I 0 0.00 t'"''''''

(J)

N
13-18 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 l) 0(ll 0.00 0.00 0.00 0.00 0.00 0.00 O.OU 0.00 0.00 0.00 0.00 0.00 0.00 n.oo o.no 0.00 o.no 0.00(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 11 .00 0.00 0.00 0.00 0.00

1'~-24 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0(ll 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 1l.0O 0.00 o.ou 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (1.00 n.Oll 0.00 0.00 0.00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0(ll 0.00 0.00 tI.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0(1 0. (.10 0.00 0.00 fl. 00 0.00(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.(\0 0.(\0 0.00 0.00 O.On 0.00 0.00 o.no 0.00 0.00 0.00 0.00

ALL SPEEDS 1080 258 llo5 o«l &3 qb 1\ 7 I I I 435 384 837 121!! lbl\3 9Qo 972 11 I U e57 102H( I ) 10.55 2.52 I. &1 .b4 .&2 .QU I. HI t.08 4.?5 1.75 8.17 11. 8 7 lb.4'1 q.b7 q.49 1(J.8~ b.1l2 100.00(2) 1.24 .30 .1Q .08 .07 • 1 t • I :5 .13 .50 .1lU .9b 1./40 1.94 1 • I lj 1 • \2 1.28 .7e 11.78

(1 hPERCENT OF Al.l. GOOD OBSERVATIONS FUR THIS PAGE
UhPERCENT Of ALL GOOD OBSERVATIONS FUR THIS PERIUD C= CALM ("INO SPEEO LESS THAN OR EWUAL TO .Su MPH)

• • •
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TABLE 2.3-29

(Sheet 7 of 7)

STABILITY CLASS G - CLASS FREQUENCY (PERCENT) = 6.55

WIND DIHECTION F~OM

SPEED(MPH) N NNE NE ENE E ESE SE SSE S SSIO 5\0\ IOISIoi ... loiN ... NIOj NNW VR8L TOTAL

CALM 0 0 0 0 0 0 ° 0 0 0 0 0 0 0 0 0 21QO 21QO

Cll 0.00 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.41:1 ]8.48
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.52 2.52

C-3 384 (\4 76 lb 4S 57 Qb 72 180 111 207 30b b09 ]9] ]81 ]9b 0 3S01

Ct) 0.75 l.a8 t.37 .b3 .79 1.00 1.09 1.27 3.27 1.95 3.oa o.a] 10.70 &.91 0.b9 b.9b 0.00 01.52
(2) ./14 .10 .09 .oa .05 .07 .11 .08 .21 .13 .2a .42 .70 .as .aa .ab O.OU 4.0]

4-7 0 0 0 0 0 ° 0 0 0 0 0 0 0 U 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.Ou 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 /).00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 til

t%jt:l:l
~

8-12 0 0 0 0 0 0 0 0 0 0 0 0 0 (J 0 0 0 0 , ......
0

(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.(10 0.00 0.00 0.00 0.00 0/00 0.00 0.00 0.00 0.00 t""~

(on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.ou 0.00 O.OU 0.00 0.00 (1.00 0.00 0.00 0.00 0.00 til
I',;)

.13-18 a a 0 0 0 a 0 (I tl 0 0 0 0 () 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.1I0 0.00 0.00 0.00 0.00 o.ou 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.1\0 0.00 0.00 0/00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19-24 0 a 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0
( 1 ) 0.00 o. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (1.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 /).00 0.00 0.00 0.00 0.00 0. (10 0.00 0.00 0.00 0.00 0.00 n.on 0.00 .0.00 0.00 0.00

GT 24 0 0 0 0 0 0 0 lJ 0 0 0 0 0 0 0 0 0 0
(I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0/00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0l' 0.00 0.00 0.00 0.00 (J,.OO 0.00 0.00

ALL SPEEDS 18a 1\(1 78 3& 45 57 qb 72 tllb 111 207 30b 009 ]93 ]81 39b 2190 5091
(n 0.75 1.48 1.37 .fl3 .79 t.oo l.b9 1.27 3.27 1.9!l 3.ba b.4] 10.70 b.ql b.09 b.Qb 38.48 100.00
(2) .44 .10 .09 .04 .05 .07 • 1 1 .08 .21 .13 .24 .42 .70 .(lS .a4 .(lb 2.Si 0.55

(I).PERCENT OF ALL GOOD uaSERVATIUNS FUR THIS PAGf
(i).PERtENT OF ALL GOOD ORSERVATIONS FUR THI S PERIOO c= CALI'l ( ... INO S~EED LESS THAN OR E~UAL TO .50 MPH)



SB 1 & 2
ER-OLS

TABLE 2.3-30

REGIONAL EPISODES WITH METEOROLOGICAL CONDITIONS
UNFAVORABLE FOR ATMOSPHERIC DISPERSION

•
Episode Specifications

Maximum Number
Maximum Mixing Wind Speed Minimum Episode Episodes in
Height (Feet) (mph) Duration (Days) 5 Years

1640 4.5 2 0

1640 9.0 2 1

1640 13.4 2 2

3280 4.5 2 0

3280 9.0 2 3

3280 13.4 2 15 •1640 9.0 5 0

1640 13.4 5 0

3280 9.0 5 0

3280 13.4 5 1

Period of Record: 1960-1964

Reference: (28)

•
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•

•

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1& 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

SEABROOK 43 FT LEVEL WIND ROSE
APRIL 1979
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SPEED RRNGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

30 0/0

20 0/0

L

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

SeABRook 43Ft [EveCWINb -RCfSi:
MAY 1979

FIGURE 2.3-2



•

•

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

__--_-.:::'.300/0

~_-_~2.0%

•
13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEABROOK 43 FTLEVEL WIND ROSE
SEABROOK STATION - UNITS 1 & 2 JUNE 1979ENVIRONMENTAL REPORT

OPERATING LICENSE STAGE

I I

FIGURE 2.3-3
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SPEE:O RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13,0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOKSTATION - UNITS 1'& 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

SEABROOK 43 FT LEVEL WIND ROSE
JULY 1979

FIGURE 2.3-4
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•

_._"..__..._" ~.30 0/0

SPEED RANGE
IN MPH·

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LicENSE STAGE

SEABROOK 43 FT LEVEL WIND ROSE
AUGUST 1979

FIGURE 2.3-5
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SPEE:O RRNGE

IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

. crT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
. SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT.
OPERATING LICENSE STAGE

SEABROOK 43 FT LEVEL WIND ROSE
SEPTEMBER 1979

-FiGURE 2.3-6
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__- __~300/o

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2 .

ENVIRONMENTAL REPORT.
OPERATING LICENSE STAGE

.•_.... ..•. __ 0-.

SEABROOK 43 FT LEVEL WIND ROSE
OCTOBER 1979
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•

•

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

20 %
~-----..:=-'

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
'·OPERATING LICENSE STAGE

_.. - . _.- .... _. "- . - .~ -_.._- _. __ ..- _ ..

SEABROOK 43 FT LEVEL WIND ROSE
NOVEMBER 1979
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•

•

~ --,300/o

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEABROOK 43 FT LEVEL WIND ROSE
SEABROOK STATION - UNITS 1 & 2 DECEMBER 1979

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.3-9
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30 0
/0----..::'

20 0
/0

~----=

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -.12.0

13,0-18.0

19.0-24.0

OT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMP.SHIRE
SEABROOK STATION - UNITS ,'& 2

ENVIRONMENTAL REPORT.'
OPERATING LICENSE STAGE

SEABROOK 43 FT LEVEL WIND ROSE
JANUARY 1980

FIGURE 2.3-10
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•

•

30%
----~....

32.75

o .00 0
/0

SPEE:O RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

_ .. - -

SEABROOK 43 FT LEVEL WIND ROSE
FEBRUARY 1980

FIGURE 2.3-11
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•

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

30 0
/0-------.:':!-...

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

., ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

SEABROOK 43 FT LEVEL WIND ROSE
'MARCH 1980
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•

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

__-_~3_00/o

•
13.0-18.0

19.0-24.0

GT 24.0 .

. -
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEABROOK 43 FT LEVEL WIND ROSE:

SEABROOK STATION - UNITS 1 & 2 ANNUAL (APRIL 1979 - MARCH 1980)
ENVIRONMENTAL REPORT

OPERATING LICENSE STAGE

I FIGURE 2.3"':13



•

•

•

30 0/0
----~

20 0/0
---~

10 %
~--~

SPEED RANGE
IN MPH

0.6 -3.0

4.0 -7.0

8.0 -12.0

13.0-18.0

19.0-24.0

OT 24.0

--- - ... -_ ..----.._--

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEABROOK 209 FT. LEVEL WIND ROSE
SEABROOK STATION - UNITS 1& 2 ANNUAL (APRIL 1979 - MARCH 1980)ENVIRONMENTAL REPORT

OPERATING LICENSE STAGE'

I FIGURE 2:3':14
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SPEED RANGE
IN MPH

0.5 -3.0

4.0 -7.0
.

8.0 -12.0

13.0-18.0

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

BOSTON WIND ROSE
ANNUAL (1968 - 1977)



•

•

SPEED RANGE
IN MPH

0.5 -3.0

4.0 -7.0

S.O -12.0

~ --,30 0/0

___----=-20 %

•
13.0-HLO

19.0-24.0

GT 24.0

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE PORTLAND WIND ROSE
SEABROOK STATION - UNITS 1 & 2 ANNUAL (1968 - 1977)

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 2.3-16
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•

•

.. .

v...
'z
-t....
:C ..

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE TOPOGRAPHIC MAP WITHIN A FIVE MILE
SEABROOK STATION - UNITS 1 & 2 RADIUS OF THE SEABROOK SITE

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I
- - ----- --

FIGURE 2.3-17
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·.Pluml

SEABROOK SITE

Scale 1:500,000
Contour interval 200 feet

10 Mile~ 0 10 20
E=r~:~·.-"'. H:r=.=L-:EIe_==-=======--,,,,-==---r=:3: "----::==::-=.J

Kilometers l~~~ .~~ .. --::: '-:-:':~~-=:'::'':':''''I

""):
t· Obose Rocks
\ Beach

. ......-:'i.pe Porpoise
KeMebunkport

. Kennebunk Beach

--------------1

Cape Ann

QHumaroell
.11

~,,,,\ EI1\15
'NeIls

J-:..weIlS Beach
~ I Webhannet

I'~OOdY

", /;Bunqu,t
I /'fape Nedd'"

I/~I:;~rk Beach

~
or Coroner
.\ rk V,lIage
~ York Harbor

Ell t l:~l

'-'-', ~"",_K_."i.~t,7i
Kittery Point

>

- ._.._- ._.• . - - ._. _.- ---" - .. ----. -
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEABROOK SITE-50 MILE RADIUS

SEABROOK STATION - UNITS 1 & 2 REGIONAL CLIMATOLOGICAL DATA STATIONS
ENVIRONMENTAL REPORT

OPERATING LICENSE STAGE

I FiGURE 2.3'::19
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2.4 HYDROLOGY



• 2.4

2.4.1

HYDROLOGY

Surface Waters

SB 1 & 2
ER-OLS

•

The material contained in this section (formerly presented in ER-CPS Section
2.5, but relocated to Section 2.4 of the ER-OLS to conform with the format
outlined by Regulatory Guide 4.2, Revision 2, dated July 1977) is basically
unchanged. However, the original information, which was based on data
acquired from 1969 to 1972 and emphasized the immediate vicinity of the
Hampton Harbor estuary has been greatly expanded to include the greater
Hampton, N.H. coastal and offshore region in the Gulf of Maine. Starting
in September 1972 and continuing to the present, numerous studies and reports
have been conducted and prepared by Normandeau Associates, Inc., (NAI),
the Applicants' hydrographic consultant. The most comprehensive and recent
of these reports, which number over fifty, include the Summary Document
[1] and annual technical reports for 1974 through 1978 [2,3,4,5,6]. The
resultant has been the design and construction of a state-of-the-art
circulating water system employing the best available technology principle
(refer to Subsection 3.4.2).

The NAI documents and ER-CPS Section 2.4 present a complete description
of the surface hydrology in the vicinity of Seabrook Station. Included
is the large-scale physiographic characteristics, bathymetry, circulation,
and physical parameters (both seasonal and temporal). However, as a summary
of this voluminous data base, Table 2.4-1 and the following subsections
have been prepared to highlight important features or present a compilation
of selected physical parameters not previously reported.

2.4.1.1 Currents

•

a. Principal Flow Patterns

The waters off Hampton Beach include three types of flow (six variants)
derived from the superimposition of a persistant unidirectional flow on
the ebb and flood of the tidal circulation (see Table 2.4-2).

The most common type of flow is the transient or tidal flow, which dominates
about 43 percent of the time. Reversing flood and ebb tidal currents
comprise 23 percent of this type, whereas weak tidal flows account for the
remaining 20 percent. The two other flow types, unidirectional currents
to the south and' to the north, are nearly equally persistent (28.8 percent
to the south and 28.4 percent to the north). Within each type, moderate
current speeds (0.2 to 0.3 kn) are more common, while strong current speeds
(greater than 0.3 kn and as high as 1.0 kn) occur less frequently. These
unidirectional flows essentially, mask out the tidal currents and frequently
persist unabated for days at a time. Southerly flows are generally the
result of northeasterly storms and occasional periods of strong northwesterly
winds. Northward flows, correspondingly, generally occur in conjunction
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with strong south-to-southwest winds.

The seasonal effect for each flow type is illustrated in Figure 2.4-1.
As shown, tidal flows predominate during the summer months, whereas
unidirectional flows occur more frequently during the fall and winter months
when stronger winds and storm conditions are prevelant. The largest
occurrence of flow type is to the north in the fall at mean speeds of 0.17
to 0.44 kn. Flows in other directions are generally about 0.10 to 0.19
kn. The coastal waters also demonstrate a two-layer flow reinforced by
ambient stratification of temperature and salinity (see below). This
stratification, which occurs during the spring, summer, and early fall,
creates the two-layer flow regime within the water column and enables the
wind to drive the near-surface waters downwind whenever the winds have been
strong and persistent enough. This is the basic phenomenon that accounts
for the southward or northward unidirectional flows in near-surface currents.
Flows at depth, however, tend to parallel the coast under more tidal
influence or move shoreward.

b. Net (Nontidal) Drift

Calculations of daily net drift (from current meter data) and return
information from drifter releases further demonstrate the dynamic nature
of the Hampton, N.H. coastal waters. These data show that there is always
some net drift and that seasonal drift patterns, which correspond to the
summer, fall and winter months, occur. Typically, near-surface waters move
southward and offshore out past Cape Ann as part of the large-scale Gulf
of Maine gyre. Near-bottom waters within 6 n mi of the coast, in contrast,
almost always move southwestward toward shore. Beyond 6 n mi, near-bottom
waters tend to move southward past Cape Ann into Massachusetts Bay. Drift
rates generally range from 1 to 3 n mi per day for near-surface flows to
about 0.1 n mi per day or less for near-bottom flows [1].

•

•
2.4.1.2 Tides

Tides, which were measured continuously from 1973 through 1978, agree closely
with NOAA-NOS predicted values. They are of the mixed, semidiurnal type
with small diurnal inequality (1 to 2 ft). In general, the mean range is
about 8.3 ft; spring tides range as high as 12.5 ft, whereas neap tides
range as low as 6.0 ft [1]. The change in tide height (high or low water)
and tidal-current direction usually occurs 15 to 30 minutes earlier offshore
than inside Hampton Harbor.

2.4.1.3 Water Temperature

The information presented in the ER-CPS is basically unchanged, but has
been complemented by continuous data acquisition from 1973 through the
present. Figure 2.4-2 is a summary of these data and illustrates the annual
temperature variability at various points in the water column for the coastal
waters off Hampton Beach, including both the intake and discharge sites.

2.4-2 •
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As reported by NAI, water temperatures show pronounced daily, seasonal and
annual variability. Coldest temperatures typically occur in February,
lagging about 30 days behind the coldest air temperatures. During the spring
months temperatures gradually rise and a seasonal thermocline becomes
established. By midsummer the thermocline may be 30 to 40 ft (9 to 12 m)
thick, but rapidly dissipates by early fall (September). Highest
temperatures are generally reached during August. Temperature data show
daily variations of 10 to 11 0 F (0.5 to 60 C) during the summertime and 1
to 70 F (0.5 to 40 C) during the wintertime [3,4,5,6].

Water temperatures in the Hampton Harbor estuary show the same seasonal
cycle as the coastal waters, but have a larger range. Temperatures, for
instance, are generally higher (by as much as 100 F) in the estuary than
offshore during the summ~r and colder during the winter (by about 2-4 0 F).
Short-term variations, especially due to tidal effects, are also present.
These variations also have greater ranges than for coastal waters. The
water column, however, is well mixed and little vertical stratification
occurs.

2.4.1.4 Salinity

•
Data collected since 1973 corroborate the information presented in the ER
CPS. These data also document the spatia+ and temporal variations in both
the Hampton Harbor estuary and adjacent coastal waters [3,4,5,6].

In general, offshore water salinities exhibit a modest seasonal cycle with
highest values occurring in the winter and lowest values in the spring or
fall. As a result, a halocline forms in both spring and fall with surface
to bottom variations of up to 2 ppt. Near-surface values usually range
from 31 to 32 ppt to around 28 or 29 ppt. Near-bottom salinities are less
variable and range from 31 to nearly 33 ppt.

In the Hampton Harbor estuary, by contrast, values as low as 12 ppt have
been observed. In addition, variations of as much as 13 ppt within a tidal
cycle may occur; more typical variations, however, are from 2 to 6 ppt per
tidal cycle.

2.4.1.5 Dissolved Oxygen

•

Data collected in the offshore coastal waters subsequent to the ER-CPS show
the highest values occur during the winter and spring (about 10 to 11 mg/l),
whereas lowest values occur during the late summer and autumn (down to 7.5
mg/l). No consistent pattern has been observed between tidal stage or water
depth, suggesting that dissolved oxygen follows a seasonal cycle related
to planktonic photosynthesis, temperature and salinity [1]. During the
winter and spring, dissolved oxygen distributions are homogeneous, but near
surface waters have higher concentrations during the summer. Winter and
spring percentage saturation range from about 95 to 112 percent. In the
summertime, however, near-surface waters became highly supersaturated (up
to 115%), whereas near-bottom waters were generally undersaturated (down
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to 88%). •2.4.1.6 Sedimentological Conditions

Suspended sediments information, as presented' in the ER-CPS, remains
unchanged. Subsequent measurements of the exposed heights of paired sediment
stakes at eight locations off Hampton Beach have provided data on relative
bottom stability and possible sediment transport over more than three years
of monthly observations [2,3]. All of the sediment stakes have documented
numerous erosional and depositional cycles of up to 9 in. (22.9 cm), but
these have generally resulted in little net change at most locations. The
most pronounced changes have been associated with northeast storms when
strong near-bottom currents and large waves affect the sea floor; however,
the storm effects are compensated by transport processes which tend to
accumulate sediment under non-storm conditions. Thus, the sea floor off
Hampton Beach appears to be in a state of dynamic equilibrium.

2.4.1.7 Regional Freshwater Streams and Characteristics

Material regarding regional freshwater stream, originally presented in ER
CPS Subsection 2.5.1.3, Inland Surface Waters, is unchanged. Additional
information on surface water resources within 50 miles of the site can be
found in ER-OLS Section 2.1.3.

2.4-4
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•
The information in this section remains unchanged from the presented in Section
2.5.2 of the Seabrook Station ER-CPS except as noted below. Additional ~n

formation is also presented.

2.4.2.1 Utilization of Groundwater by the Plant

Groundwater is used during operation of Seabrook Station for potable, sanitary
and non-safety related purposes. The total estimated demand is 110 x 106
gallons per year or about 200 gallons per minute.

The town of Seabrook supplies 50,000 gallons per day or 35 gallons of ground
water per minute to Seabrook Station from the Seabrook water supply system.
Additional demand will be met by a series of bedrock wells at two well fields
located approximately 2,000 and 3,000 feet to the west and north of the site,
respectively. Well locations are shown in Figure 2.4-3 and specific well
data in Table 2.4-3.

2.4.2.2 Local Groundwater Wells

Figure 2.4-3 and Table 2.4-3 provide information on wells in the immediate
vicinity of the site. The two nearest well fields are located approximately
2,000 and 3,000 feet to the west and north of the site, respectively.

2.4-6
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TABLE 2.4-1

SUMMARY OF HYDROGRAPHIC CHARACTERISTICS OF THE COASTAL ENVIRONMENT
OFF HAMPTON BEACH, NEWHAMPSHIR$, 1973 THRU 1978

•
SEASON
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Itl~a
f-<
u
a
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WIND

Predominantly from
West 9.2 kn
NW 7.3 kn
SW 8.9 kn
Highest average
speeds from
E 9.4 kn
NE 10.1 kn

Predominantly from
W 7.1 kn
NW 7.0 kn
S 6.5 kn
Highest average
speeds from
NE 10.0 kn

Calm and variable;
predominantly
W 6.1 kn
SW 7.8 kn
NW5.5 kn
Average speeds in
all di rec t ions
+5 kn

Predominantly from
W 8.1 kn
SW 8.6 kn
S 7.7 kn
Highest average
speeds from
E 9.7 kn
NE 9.7 kn

AIR
TEHPERATIJRE

Jan 25°F (_4°C)
Feb 27°F (-3°C)
Har 35°F (2°C)

April 46°F (8°c)
Hay 56°F (l3oC)
June 65°F 08oC)

July 71°F (22°C)
Aug 69°F (21°C)
Sept 62°F (l7oC)

Oct 52°F (lloC)
Nov 42°F (6°C)
Dec 30°F_ (_1°C)

CURRENTS

Southern flows pre
dominant
S 37% .
Tidal 34.6%
N 28.3%
Net drift southward.

Tidal flows most
frequent
Tidal 47.5%
S 34.8%
N 17.7%
Net drift south.

Currents primarily
tidal
Tidal 58.6%
S 22.2%
N 19.2%
Net drift
south

Northerly flows
prevalent
N48.2%
Tidal 29.6%
S 22.2%
Net drift south.

WATER
TEHPERATIJRE

Lowest temperature
in February. Temp
eratures vary
between 32°F and
38°F at surface;
water column nearly
isothermal, surface
sometime colder.

Development of a
seasonal thermo
cline. Temperatures
rise rapidly_to
40°F-50°F at 
surface; 35°F-- °45 F near bottom.

Highest temp. in
August. Tempera

-tures at surface
>60oF; little var
iation over the 3
months, +2-30 F.
Temperature dif
ferences surface
bottom ~reatest,

+6oF-10 F.

Decline steadily
from 50°F to
40°F. Water
becomes well mixed
~-litt1e variation
between surface and
bottom.

SALINITY

Surface salinities
average 31-33 ppt;
near-bottom values
average 32-33.5 ppt.

Greatest variation
between surface and
bottom 3-5 ppt.
Surface salinities
generally 28 to 31
ppt. Bottom
salinities generally
32 to 34 ppt.

Surface 29-32 ppt;
near bottom 32-
34 ppt in depths
greater than 100 ft.
Values at surface
and bottom nearly
equal in depths of
30-60 ft.

Vertical breakdown
of stratification
generally late
October or early
November. Salini
ties generally 31
to 32 ppt.

DISSOLVED
OXYGEN

10.0-11.5 mg/1
90-100% saturated.

10.5-11.3 mg/l.
With spring bloom,
decrease to 9.0
10.0 mg/l. When
9.0-11.5 mg/l
saturated to super-,
saturated. Near
surface value higher
than near-bottom.

8.0-10.0 mg/1.
Lowest values in
late summer >7.8 mg/1.
Near-surface super
saturated 100-120%.
Near-bottom 80-100%.

Lowest of year.
7.5-10 mg/1 values
rise sharply in
autumn. Slightly
subsaturated
90-100%.

til
t>:lt::l:l
:ld
II-'
o
t'"'Q'>
til

N

Source: NAI, 1980. Annual Summary Report for 1978 Hydrographic Studies off Hamptori Beach, New Hampshire £6].
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TABLE 2.4-2 •SUMMARY OF CURRENT FLOW TYPES IN COASTAL WATERS OFF
HAMPTON, NEW HAMPSHIRE FOR 1973-1978

Percentage (%)

Tidal Effects Flow to South Flow to North

No. of Moderate Strong Moderate Strong
Month Days Weak Reversing 0.2 - 0.3 kn )0.3 kn 0.2 - 0.3 kn )0.3 kn

January 162 14.2 13.9 22.8 13.6 31.5 4.0

February 154 15.6 17.5 25.6 15.6 23.7 1.9

March 173 20.9 21.6 18.0 15.6 20.2 3.8

April 180 15.9 25.1 27.0 10.6 15.3 6.1

May 186 23.7 23.7 23.1 9.7 14.8 5.0

June 180 25.5 28.6 25.1 8.8 11.0 1.0 •July 186 28.0 39.7 19.1 2.7 8.6 1.2

August 186 27.2 32.4 22.4 4.8 11.8 1.8

September 180 21.7 26.8 14.7 2.8 26.7 7.3

October 186 13.6 16.6 11.2 8.2 37.8 12.7

November 180 12.0 15.9 18.8 0.6 42.4 10.4

December 186 16.9 13.8 21.3 6.5 37.8 3.7

TOTAL 2139 19.7 23.1 20.7 8.1 23.4 5.0
(42.8) (28.8) (28.4)

•
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TABLE 2.4-3

(Sheet 1 of 2)

DRILLED WELL SUMMARY SHEET
SEABROOK STATION

MAG. GRID LOCATION
GROUND1 DEPTH TEST2

PLANT GRID LOCATION BOTTOM INFLOW INFLOW EST. SOIL CASING HOLE
WELL NO. N. COORD. E. COORD. ELEV. (FT.) ~LEV. DEl'TH(S) ELE'{. (S) YIELD (GPM) YIELp_ (GPM) D~TH (n.) DEP'!'H_ (FT.) DIAM. (IN.)

MG 23698 79683
1 PG 13143 7000 22 50 143 -120.5 130 -107.5 80 70.8 6 21 6.0

100 -84 15
MG 23466 79325 130 -114 20

2 PG 13029 6589 16.00 205 -189 160 -144 45 90.0 20 42 6.5

MG 23480 79765
3 PG 12910 7013 13.00 175 -162 170 -157 80 100.2 271 27 6.5

MG 23874 79589
4 PG 13339 6964 17.50 205 -187.5 1 1 12 --- 211 21 6.5

t/'.l
t<:ltd

MG 21338-- /5974 160 -119 15 :r'_
5 PG 12012 2752 40.67 310 -269.3 160+ 5 27 32 43 6.5 0

t""Q'>
MG 21035 77027 85 -53 2 to 3 t/'.l

N
6 PG 11405 3664 31.86 295 263.1 265 -233 25 33.3 11 21 6.5

. MG 20676 76962
7 PG 11083 3494 36.76 400 -363.2 1 1 1 --- 45+ 68 6.5

MG· 19665 75937
8 PG 10428.2 2212.3 43.51 400 -356.5 340 -296 45 40 62 92 6.0

MG 19653 75446
9 PG 10565.6 1739.7 45.16 400 -354.8 220+ -175 2 --- 78 127 6.0

::tlc..,ro
c: <:
==' 1""ro Ol

1""
-0
\O=='
00
NN



SOIL CASING HOLE
DEPTH (FT.) DEPTH (FT.) DIAM. (IN.)

TABLE 2.4-3
(Sheet 2 of 2)

DRILLED WELL SUMMARY SHEET
SEABROOK STATION

HAG. GRID LOCATION
GROUND1 DEPTH TEST2PLANT GRID LOCATION BOTTOM INFLOW INFLOW EST.

WELL NO. N. COORD. E. COORD. ELEV. (FT.) ELEV. DEPTH(S) ELEV.(S) YIELD (GPH) YIELD (GPH)
HG 19644 76394 150+ -110 2.0

10 PG 10269.9 2641.,0 39.89 400 -360.1 150+ 1.5 8 30 6.0

Set screen 6.0
@251

11

12

PG 14968.2

PG 14973.2

7130.7

7147.8

19.24 246

18.39 41

-220.8

-22.6

75
115
135
230

-55.8
-95.8
-115.8
-210.8

2
3
5
10

1.5

41

41

51 6.0
til

t%jb:l
:;0
I .....
o
t"'c:r>
til

tv

13

14

15
15

PG 13671.3

PG 12761.5

HG 23665
PG 13176

6515.3

7465.4

79467
6784

21.97 240

12.51 200

17.75 200

-218

-187.5

-182.3

68 -46
102 -80

60 -47.5
80 -67.5
125 -112.5
140 -127.5

115 -97.3
152 -134.3

7
5

0.5
12+
10+
10+

34

6

33

41

21

35

6.0

6.0

6.5

1. Top of Casing

2. 48-Hour Specific Capacity Pump Test

Wells 4, 13 and 14 for observational purposes only.

Wells 7, 9, 10, 11 and 12 not developed due to insufficient water.
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2.5.1

2.5.1.1
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GEOLOGY

Regional Geology

Regional Physiography

•

The Seabrook Station lies in the central part of the Seaboard Lowland section
of the New England physiographic province (Figure 2.5-1). The Seaboard
Lowland is a 40-mile wide, northeast trending zone which is bordered on
the north by the New England Upland, and bordered on the southeast, beneath
the waters of the Gulf of Maine, by the Coastal Plain. The southeasterly
half of the Seaboard Lowland in the general site area is also submerged
beneath the ocean.

The Seaboard Lowland is characterized by subdued, gently rolling topography,
ranging in elevation on land from sea level to about 500 feet elevation
at its inland boundary with the New England Upland. Local relief within
the Lowland rarely exceeds 200 feet. Paleozoic crystalline bedrock in the
lowland area is veneered by thin glacial till, which is in turn, locally
overlain by granular ice-contact deposits and sandy outwash. In the area
of low elevations bordering the ocean, postglacial marine clay-silt deposits
underlie and interlayer with outwash deposits.

2.5.1.2 Regional Geologic Setting

•

The bedrock basement within 200 miles of the Seabrook site ranges in
geological age from Late Precambrian to Upper Mesozoic, and consists
predominantly of hard, crystalline metamorphic and igneous rock types.
Mildly metamorphosed to unmeta~orphosedwell-consolidated sedimentary and
volcanic bedrock types of Carboniferous and Triassic age occur locally in
basin structures in the crystalline basement in the Connecticut River. Valley,
the Narragansett and Boston Basins, and in other apparently isolated basins
within the Gulf of Maine area. Loosely-consolidated Coastal Plain sediments
of upper Mesozoic and lower Cenozoic age blanket the crystalline basement
rocks and basins in wide areas on the Continental Shelf and in scattered
patches near-shore within the Gulf of Maine. The entire area is widely
covered by a thin veneer of loose, unconcolidated sediments of Quarternary
age, derived fro~ continental glaciation and post-glacial deposition.

The geologic structure of this broad province is characterized essentially
by northeast-trending foldbelts of metamorphic rocks, predominantly steeply
dipping ~chistose rocks, intruded by large subconcordant~ commonly foliated
plutonic masses. Major fault structures strike through the region, trending
subparallel with the structural fabric of the older basement rocks. The
primary regional northeasterly structure was initiated early in the Paleozoic
era, and the rocks were then compressed, folded, metamorphosed,
recrystallized and faulted, largely to their present configuration, by the

2.5-1
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Acadian orogeny in Upper Devonian time, around 350 million years ago.
Superimposed on the characteristic northeastly-trending foldbelt structure
of the region are northeast- to east-trending rift basins formed by post
orogenic crustal adjustment in Late Paleozoic time, and north- to northeast
trending rift basins formed during renewed crustal uplift and tensional
separation in Lower Mesozoic time. Finally, during Middle and Upper Mesozoic
time, the last major structural modification of the area occurred with the
emplacement of scattered plutonic intrusives within a northwesterly-striking
zone which transected normal regional structure from the Gulf of Maine to
Montreal, Quebec. For roughly the last 100 million years since the close
of the Mesozoic era, the region has experienced only minor structural
adjustment in the limited form of successive broad isostatic uplifts followed
by depression and rebound under continental glaciation and deglaciation.

Numerous major fault structures of great lateral extent are found throughout
the region, commonly reflecting the northeasterly pattern of the folded
bedrock structure. Faulting in the region ranges in age of development
from early Paleozoic to Upper Mesozoic; Paleozoic faulting is commonly
characterized by low-angle thrusts associated with regional orogenic
compression, while Late Paleozoic and Mesozoic faulting is more frequently
defined as high-angle normal faulting associated with post-orogenic crustal
uplift and tensional separation. There are no known or inferred tectonic
faults displacing Quaternary glacial deposits or post-glacial and recent
sediments, nor has any tectonic fault structure been reported or inferred
to have occurred in the region in the past 100 million years since the close
of the Mesozoic era.

•

•
2.5.2

2.5.2.1

Site Geology

Site Physiography

The physiographic configuration of the site area is characterized by broad
open areas of level tidal marshes, dissected by numerous meandering tidal
creeks and man-made linear drainage ditches, and interrupted locally by
wooded "islands" or peninsulas which rise to elevations of 20 to 30 feet
above sea level. The site is located on a wooded peninsula held up by quartz
diorite bedrock to a maximum of about 30 feet above sea level. The
groundwater table conforms with the topography, normally lying 5 to 10 feet
below ground surface. No major groundwater aquifers are inferred for the
area, and groundwater migration is slow. Changes in ocean tide levels have
little effect on water table levels within the bedrock at the site.

2.5.2.2 Site Bedrock Geology

Bedrock formations in the areas of the Seabrook Station include quartzitic
and schistose rocks of the Merrimack Group of Ordovician-Silurian (?) age,
intruded by dioritic igneous rocks of the Newburyport and Exeter plutons
of Upper Devonian (?) age. In addition to the larger plutons, small granitic
intrusives also invaded the area during the time of folding, faulting and
igneous activity of the Acadian orogeny. Thin diabase dikes were emplaced,

2.5-2 •
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largely along northeast-trending tensional joint openings, during periods
of crustal uplift in late Paleozoic and Mesozoic time. Foundations for
plant structures were excavated in the Newburyport quartz diorite intrusive
which included two large xenoliths of Kittery quartzite. The site itself
lies a few hundred feet to the south of the contact between the Newburyport
and the Kittery formation. The Newburyport is a hard, strong crystalline
igneous rock consisting of a medium-to coarse-grained quartz diorite matrix
intimately enclosing inclusions of dark gray, fine-grained diorite. The
Kittery formation in the area is a fine-grained impure, locally foliated
quartzite. The intrusive contact between the Newburyport and Merrimack
rocks is welded, tight and interfingering; lens-like remnants of the Kittery
formation typically occur enclosed as isolated blocks within the Newburyport
intrusive mass.

The bedrock structure at the plant site is controlled by the attitude of
Acadian folding along the south-plunging nose of the Rye anticline, and
is characterized by near-vertical schistosity in the Kittery formation and
subparallel foliation in the gneissoid Newburyport quartz diorite. The
contact between the Newburyport and Kittery trends irregularly east-west
and is interpreted to dip steeply south, roughly conforming with the layering
of the adjacent bedrock structure. The bedrock is characteristically cut
by numerous high-angle joints at intervals spaced from a few inches to
greater than 10 feet. Northeast-striking joints are common in the
Newburyport while northwest-striking joints are more typical in the Kittery.
North-northwest and east-striking joints are generally less common.

No evidence or inference of surface faulting is known for the area, and
extensive drilling on the site and mapping in site excavations has not
revealed the presence of any subsurface structures or conditions suggestive
of recent tectonic activity. A number of small-scale fault structures were
mapped in site excavations, although this faulting was found to be both
very limited in scale and very ancient. Within a few miles of the site,
some faults of significant displacement are present or have been inferred
to occur within the bedrock. All of these features are associated with
the structural development of the region during the Paleozoic and Mesozoic
eras.

The degree of bedrock weathering in the site area is commonly slight,
consisting of thin rusty coatings on high-angle joint surfaces. The bedrock
material between the weathered surfaces is normally fresh at or within a
few feet below the bedrock surface, although slight to moderate weathering
effects associated with fractures extend locally to 100 feet or more below
ground surface. No discrete continuous zones or wide-area masses of severely
weathered bedrock are known or inferred to exist in the site area. Pre
Quarternary subaerial weathering in the area affected the Kittery formation
to greater depths than it did the Newburyport quartz diorite. Subsequent
Pleistocene glacial scouring removed the residual soils derived from the
earlier period of weathering to leave an undulating bedrock surface underlain
by essentially fresh rock. Because of its relative resistance to the earlier
weathering, the Newburyport quartz diorite subsequent to glacial scouring,
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commonly forms topographic highs, knobs and ridges on the bedrock surface.

The less resistant Kittery schist underlies topographic lows, depressions,
and valleys on the bedrock surface.

•
2.5.2.3 Site Surficial Geology

Unconsolidated deposits of variable thickness mantle the bedrock in the
plant site area. These deposits consist of glacial drift including till,
marine deposits, and outwash of Pleistocene age and recent alluvial, beach
and marsh deposits.

Glacial till is an unsorted mixture of rock particles ranging in size from
gravel to boulders in a matrix of clay and silt. It has a high proportion
of silt and sand in relation to clay. The upper part of the till is
frequently oxidized and has a yellow-brown color while the lower part is
gray-blue. The till, averaging less than 20 feet thick, discontinuously
overlies an irregular bedrock surface as a ground moraine. Where the ground
moraine is missing, younger marine deposits often rest directly on bedrock.

Marine deposits are the most widespread of the surficial materials in the
area. They underlie most of the outwash, marsh and beach deposits. They,
like the till, are divided into an upper oxidized unit of olive-drab sand,
silt and clay and a lower blue-gray, silty clay. The upper zone is laminated •
with layers of sand and silty clay. The lower zone is more massive and
consists of clay and silt with some bedding near the top of the section.
Marine deposits underlie outwash deposits west of the site and surround
the till and bedrock complex of the site itself. They are buried by organic
material in the tidal marshes and by recent estuarine silts and sands in
Hampton Harbor Inlet.

Glacial outwash deposits overlie marine sediments in the western part of
the site. These outwash deposits form a sand plain which extends to the
west and southwest of the site. The outwash deposits are usually less than
25 feet thick and are composed mostly of fine to very fine sand in the
vicinity of the site. To the east of the site and under Hampton Harbor,
these deposits, which may include old shore deposits, are up to 40 feet
or more thick and are relatively coarse textured.

Marsh deposits consist of organic material in various stages of decay mixed
with silt, sand, and in some cases, gravel. These deposits almost wholly
occupy tidal marshes and support a growth of salt grass cover. They are
cut by a series of natural drainage channels and man-made ditches which
subject them to tidal action.

The marsh deposits generally overlie marine and outwash
in some places, they rest directly on till or bedrock.
than 10 feet thick but have been encountered by borings
thickness of 28 feet.
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Beach deposits consist of fine to medium sand with a few areas of cobbles
where ,they are subjected to wave action. They overlie the marine deposits
along Hampton Beach where their average thickness is about 45 feet.

No major site buildings are founded on in-situ, unconsolidated deposits.
Over much of the site these deposits have been removed to allow founding
of all major structures on bedrock.

2.5.3 Summary

•

•

In summary, the site is located in a geologically ancient and stable region.
The area at and around the site has been extensively studied and shows no
evidence of subsurface structures or conditions suggestive of recent tectonic
activity. Bedrock supporting structures at the site consists of very hard,
fresh, intact igneous and metamorphic rock types. Surficial deposits of
variable thickness consisting of Pleistocene till, marine clay and silt,
and outwash mantle the bedrock in the site area. Recent alluvial, beach
and marsh deposits are also present.
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REGIONAL HISTORIC AND NATURAL LANDMARKS

•

•

The publications from which the listing of historic and natural landmarks
in the ER-CPS was derived, have not been updated with the exception of the
National Register of Historic Places - u.S. Department of Interior. The
additions to that list include the Governor Meshech Weare House in Hampton
Falls. The Station is not visible from this landmark.

The transmission line described in the ER-CPS as spanning Cedar Swamp will
now circumvent the wetland area removing the visual impact of the once
proposed Cedar Swamp crossing •

2.6-1
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•

•

No section was included in the ER-CPS specifically addressing the subject
of ambient acoustic noise. This subject was discussed in other sections
of the ER-CPS, however. Reference may be made to Sections 3.9.1, 4.1.1,
10.1.5, and to the Supplement for the response to AEC interrogatory question
2.6 of May 7, 1973. Reference may also be made in the AEC Environmental
Impact Statement for Construction of Seabrook Station to Sections 4.1.1,
4.3.2.1, 4.4, 4.5.1~ 4.5.2, 6.1.2.2, 10.4.2.2, and Appendix pages A-12 and
A-IS.

There are no differences between currently projected ambient acoustic noise
effects in the Station area and the effects discussed in the ER-CPS.

2.7-1



CHAPTER 3
THE STATION



•
SR 1 & 2

ER-0LS

CHAPTER 3

THE STATION

CONTENTS

Page No.

3. 1 EXTERNAL APPEARANCE....................................... 3.1-1

3.2 REACTOR AND STEAM ELECTRIC SySTEM ••••••••••••••••••••••••• 3.2-1

3.3 PUNT WATER USE........................................... 3.3-1

3.4 HEAT DISSIPATION SySTEM .••.•••.••••••••••...•••••••••••••. 3.4-1

Removal. . . . . . . . . . . . . . . . . • . • • • . . . . . . . . . . . . . . . . .. 3 ~ 4-2

Life 3.4-2

Radioactive Liquid Processing Systems •••••••.•• 3.5-4

Primary Source Terms •..••••••.•.•••....•••••••. 3.5-1
Transported Source Terms •.•••••••....••••..•••• 3.5-2

Source Terms.................................... 3. 5-1

Selection 3.4-1

System 3.4-1

Control of Marine Fouling and Debris

General Specifications ••••••••••••••••••••.•••• 3.4-1
Intake System .......•.......................... 3.4-1
Discharge System ........................•...... 3.4-2
Minimization of Thermal Shock to Marine

Hydrographic Survey and Hydrothermal
Mod.el Studies •••....••••••.••••••••••........•• 3.4-3
Re ferences. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3·.4-4

System Concept and Reasons for

Disposal of Debris Collected in the
Circulating Water System ••••••••.•••••••••••••• 3.4-2
Service Water System••••••••••••••••••••••••••• 3.4-2

Description of Heat Dissipation

SYS TEMS AND SOURCE TERMS......................... 3. 5-1

3.4.1

3.4.2

3.4.2.1
3.4.2.2
3.4.2.3
3.4.2.4

3.4.2.5

3.4.2.6

3.4.2.7

3.4.3

3.4.4

3.5 RADWASTE

3.5.1

3.5.1.1
3.5.1.2

3.5.2

'. 3.0-i



SB 1 & 2
ER-OLS

Revision I
February 1982 •

CONTENTS (Continued)

Page No.

3.5.2.1 System Description and Operational

3.5.2.2
3.5.2.3

Procedure •..•••••...••.•••••..•••..•.•.••••..•• 3.5-4
Liquid Release to the Environment •••••••••••••• 3.5-11
Releases from Anticipated Operational
Occurrences and Design Basis Fuel
Leakage. . . . . . . . . • . . . . . . . . . . . . . . • . . • . . • . . . . . . . .. 3.5-12

3.5.3 Radioactive Gaseous Treatment Systems •••••••••• 3.5-12

3.5.3.1 System Description and Operational

3.5.3.2
3.5.3.3

Procedure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.5-12
Gaseous Release to the Environment ••••••••••••• 3.5-14
Releases from Anticipated Operational

3.5.4

3.5.4.1
3.5.4.2

Occurrences •.•.•..•••.••.••....••.......•.••.•. 3.5-15

Solid Radioactive Waste System ••••••••••••••••• 3.5-15

Expected Volumes •..•••..•••....••.....•••.•.•.. 3.5-18
Solid Release to the Environment ••••••••••••••• 3.5-19 •

3.5.5 Process and Effluent Monitoring •••••••••••••••• 3.5-19

3.6 CHEMICAL AND BIOCIDE SySTEMS ••••••••••••••••••••••••••••••

3.7 SANITARY AND OTHER WASTE SySTEMS ••••••••••••••••••••••••••

3.9 TRANSMISSION FACILITIES •••••••••••••••••••••••••••••••••••

3.8 REPORTING OF RADIOACTIVE MATERIAL MOVEMENT ••••••••••••••••

3.5-19
3.5-20
3.5-20
3.5-20
3.5-20
3.5-21

3.5-21

3.5-21

3.6-1

3.6-1
3.6-2

3.7-1

3.7-1

3.7-1 •1
3.8-1

3.9-1

Gaseous Waste Processing System Monitors •••••••
Condenser Air Monitor ••••••••.•.•.•••..•••.••••

Mani tor••.••.•••••..•.••.•••.•.......•••••....•

Sanitary Waste System •••••••••••••••.•••••••.••
Origin~ Quantity and Nature of Gaseous

Turbine Building Drains Liquid Effluent

Boron Recovery System Monitors •••••••••••••••••
Primary Component Cooling Liquid Monitors ••••••
Liquid Waste Test Tank Monitors ••••••••••••••••
Steam Generator Blowdown Sample Monitors •••••••
Reactor Coolant Letdown Gross Activity

Circulating and Service Water Systems ••••••••••
Industrial Waste System••••••••••••••••••••••••

Monitor ........••....•..............••........•

Waste System •••••••••••••••••••••••••••••••••••

3.5.5.1
3.5.5.2
3.5.5.3
3.5.5.4
3.5.5.5
3.5.5.6
3.5.5.7

3.6.1
3.6.2

3.5.5.8

3.7.1
3.7.2

3.0-ii



•
Table No.

3.3-1

3.5-1

3.5-2

3.5-3

3.5-4

• 3.5-5

3.5-6

3.5-7

3.5-8

3.5-9

3.5-10

3.5-11

3.5-12

•

SB 1 & 2
ER-DLS

CHAPTER 3

THE STATION

TABLES

Title

.P1ant Wa ter Use

Parameters Used in the Calculation of Fission Product
Activity in Reactor (Design Basis)

Reactor Coolant Radionuclide Concentrations

Principal Parameters Used in Estimating Realistic Releases
of Radioactive Material in Effluents from Seabrook 1 &2

Average Radioactivity Concentrations in the ,Spent Fuel Pool
Area

Steam Generator Secondary Side Equilibrium Radionuclide
Concentrations (Water)

Liquid ~aste Release Source Terms

Activity Input to the Liquid Waste System (Curies/Year)
Expected Basis

Activity Input to the Boron Recovery System for Tritium
Control Per Unft (Curies/Year) Expected Basis

·Gaseous Waste Release Sources and Assumptions

Annual Gaseous Effluents Release (Curies/Year)

Annual Solid Waste Generation Volumes for Both Reactor Units

Boron Recovery System Releases

3.0-iii



Table No.

3.5-13

3.5-14

3.5-15

3.5-16

3.5-17

3.5-18

3.5-19

3.5-20

3.5-21

3.5-22

3.7-1

3.7-2

SB 1 & 2
ER-oLS

TABLES (Continued)

Title

Non-Recyclable Releases from Liquid Waste System

Steam Generator Blowdown Liquid Releases

Normal Secondary System Condensate Leakage Releases

Summary of Normal Radioactive Liquid Releases

Radioactive Liquid Releases Due to Anticipated Operational
Occurrences

Radionuclide Discharge Concentrations Normal Liquid Releases 
Including Anticipated Operational Occurrences

Gaseous Releases with 0.5% Failed Fuel (One Unit)

Gaseous Releases with 500 Gal/Day Steam Generator Tube
Leakage for 90 Days (One Unit)

Gaseous Releases with 1 Gal/Min of Reactor Coolant Leakage
to Containment for 12 Days, Followed by a Containment Purge
(One Unit)

Gaseous Releases with 200 Gal/Day Reactor Coolant Leakage
to Auxiliary Building for 90 Days (One Unit)

Water Quality Requirements on Settling Basin Effluents

Effluent Requirements of Sanitary Waste Treatment Facility

3.0-iv

•

•

•



•
SB 1 & 2

ER-OLS

CHAPTER 3

THE PLANT

FIGURES

Revision 2
June 1982

•

•

Figure No.

3.1-1

3.1-2

3.2-1

3.3-1

3.4-1

3.4-2

3.4-3

3.4-4

3.5-1

3.5-2

3.5-3

3.5-4

3.5-5

3.5-6

3.5-7

3.5-8

3.5-9

3.5-10

3.5-11

3.5-12

3.6-1

Title

Station Layout

Seabrook Station

Plant Heat Rate vs. Condensor Back Pressure
I

Plant Water Use Diagram

Location of Seabrook Station Intake and Discharge Structures

Profile of Seabrook Station Circulating Water System

Diagram Showing Seabrook Station Velocity Cap Intake
Structures

Diagram Showing Seabrook Station Multiport Diffuser

Radiation Transport Schematic

Radioactive Liquid Release Points

Liquid Waste System Schematic

Liquid Waste System P&I Diagram

Boron Recovery System Schematic

Boron Recovery System P&I Diagram

Steam Generator Blowdown System Schematic

Steam Generator Blowdown System P&I Diagram

Sources of Gaseous Waste

Gaseous Waste System Schematic

Radioactive Gas-Waste System P&I Diagram

Waste Solidification System P&I Diagram

Block Diagram of Chlorination of Cooling Water System

3.0-v

I
2..



3.1 EXTERNAL APPEARANCE



•
SB 1 & 2

ER-OLS

CHAPTER 3

THE STATION

This chapter describes the operating station and transmission system. In
particular, since environmental effects are of primary concern in this
report, the station effluents and station-related systems that interact
with the environment are described in detail.

3.1 EXTERNAL APPEARANCE

•

•

The information for this section remains unchanged from that presented in
Section 3.1 of the Seabrook Station ER-CPS except as noted below. Figure
3.1-1 is revised to show the arrangement of structures within the plant
area, and Figure 3.1-2 shows the plant as it will appear upon completion.
As described in the ER-CPS, the concrete of the containment structures is
left natural. The flush siding on the turbine and lower buildings is a
light beige and the channeled siding is an earth-tone gold.

Although more of the upland"portion of the site has been cleared for
construction than was contemplated in the ER-CPS, a border of trees at the
marsh perimeter has generally been maintained. Post-construction restorative
measures have not been foreclosed and are planned as described in the ER
CPS. Some of the pre-engineered steel construction buildings will be used
by the plant operating staff after. construction is completed. The buildings
will be incorporated into the restoration plan •

3.1-1
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REACTOR AND STEAM ELECTRIC SYSTEM

•

•

The majority of the information for this section is unchanged from the
information presented in Section 3.2 of the Seabrook Station ER-CPS. The
reactor core fuel information has changed.

The reactor core contains 193 fuel assemblies. Each assembly contains 264
fuel rods. The rods contain slightly enriched uranium dioxide pellets
enclosed in Zircaloy-4 tubes. The initial enrichment varies according to
the core region as follows:

a. Region 1 (inner) contains 65 fuel assemblies enriched to
approximately 1.60 percent U-235 by weight.

b. Region 2 contains 64 fuel assemblies enriched to approximately
2.40 percent U-235 by weight.

c. Region 3 contains 64 fuel assemblies enriched to approximately
3.10 percent U-235 by weight.

The relationship of plant heat rate to the expected variation of turbine
back pressure for 100%, 80%, and 60% unit load is shown on Figure 3.2-1
for the design circulating water flow. The design operating life of the
plant is 40 years. This information is furnished now, since it was not
included in the Seabrook Station ER-CPS.

3.2-1
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The information in this section remains unchanged from that presented in
Section 3.3 of the Seabrook Station ER-CPS except as noted below.

Seabrook plant water use has been modified slightly as shown in revised
Table 3.3-1 and Figure 3.3-1.

Fresh water is now obtained from two sources; from wells located on-site
and from the town of Seabrook municipal water supply. The on-site wells
are used as the primary source of freshwater. Additional water, up to 50,000
gallons per day, is available as required from the Seabrook municipal water
supply.

During operation large amounts of water are conserved by the use of a steam
generator blowdown recovery system which is capable of processing up to
335 gpm during plant start-up.

The consumptive use of fresh water during plant operation averages 120,000
gallons per day •
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• •TABLE 3.3-1

PLANT WATER .USE

•
Point*

1

2

3

4

5

6

7

8

9

10

·11

12

13

14

15

Condition
A

Flows

824,000 gpm

780,000 gpm

44,000 gpm

47,240

72,000

53,600

15,200

39,300

As Req.

6,400

5,700

160,000

41,500

Condition
B

Flows

824,000 gpm

780,000 gpm

44,000 gpm

47,240

72,000

53,600

15,200

39,300

As Req.

6,400

5,700

483,200

41,500

Condition
C

Flows

412,000 gpm

390,000 gpm

22,000 gpm

20,490

72 ,000

26,850

15,200

39,300

As Req.

3,200

2,850

403,200

20,800

Condition
D

Flows

0-824,000

0-780,000

0-44,000

50,000

72,000

138,000

120,000

140,000

As Req.

120,000 (avg)

Notes

Continuous flow

Continuous flow

Continuous flow

Max. allocation is 50,000 gpd

1/2 of 48 hr. drawdown test

480,000 gpd max. capacity

Maximum during construction

20 days use per year assumed, at
358,600 gpd per unit

In event of fire, two 500,000 gal.
storage tanks available

Intermittent operation (with
blowdown recovery in operation)

Variable due to batch releases

The steam generator blowdown
recovery system greatly reduces the
water use by processing and
recycling blowdown.

Continuous during operating

Storage used for maximum flow during
flushing sequences

1.
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*Refer to Figure 3.3-1

NOTES: All flpw rates in gal/day unless noted otherwise.
Condition A Two units operating full load 80% C.F.

B One unit full load, one unit start-up
C One unit start-up
D Station construction
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HEAT DISSIPATION SYSTEM

System Concept and Reasons For Selection

The information presented in the Seabrook Station 1 & 2 ER-CPS regarding
the once-through system concept and reasons for selection is unchanged.
Some changes, however, have been made to system specifications resulting
from regulatory actions [9, 10, 11] and are described below.

3.4.2

3.4.2.1

Description of Heat Dissipation System

General Specifications

•

The quantity of heat dissipated by each of the two units at Seabrook Station,
the resultant circulating water condensor temperature rise, and the quantity
of ocean water provided to each unit, including the additional flow for
the service water heat exchanger, are the same as originally proposed (ER
CPS, Section 3.4.2). The location of the intake and discharge structures,
as well as the tunnel diameters, however, have changed.

As illustrated in Figure 3.4-1, the intake and discharge tunnels, each with
a 19 foot inside diameter, extend to about 7,000 and 5,500 feet offshore
from Hampton Beach, respectively. Travel time through the 17,160 foot long
intake tunnel from the intake structure to the pumphouse is 44 minutes at
the nominal flow rate of about 6.5 ft/sec, which is 412,000 gpm for each
unit, including 22,000 gpm per unit for the service water (824,000 gpm
total). The nominal discharge tunnel travel time is 42 minutes from the
condenser to the discharge structure 16,500 feet away at 6.5 ft/sec. Travel
time across the condenser is only 16 seconds.

A cross-sectional profile of both the intake and discharge systems is shown
in Figure 3.4-2. Each tunnel is constructed with a 0.5 percent slope toward
the land to allow for gravity flow of water seepage. toward the plant during
construction and, if necessary, during dewatering of the tunnel. The intake
and discharge tunnels, for example, have centerline elevations of -175 and
-163 feet below mean sea level (MSL) respectively at the ocean end, whereas
the respective centerline elevations at the plant for the intake and
discharge tunnels are -248 and -250 feet MSL. Each tunnel is connected
to the surface at the plant by a vertical riser shaft.

3.4.2.2 Intake System

•
The "velocity cap" concept originally proposed in the ER-CPS has been
maintained, and was chosen because of its low potential for fish entrapment
as experienced for similar coastal structures [1, 2, 3, 4].

Figure 3.4-1 illustrates the general layout of the intake structures in
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relationship to the discharge structure, whereas Figure 3.4-3 presents the
dimensions as well as the elevation and plan views of the structures.

The nominal flow rate at the outer edge of the "velocity cap" is 1.0 fps.
Each of the three intake structures is connected to the 19 foot ID intake
tunnel by a 10 foot ID riser shaft. The pumphouse circulating water pumps,
general layout, etc., are unchanged from that outlined in ER-CPS Section
3.4.2.2.

•
3.4.2.3 Discharge System

Various hydrothermal model studies [6, 7, 8~ have resulted in the selection
of a submerged multiport diffuser as the discharge structure. Figure 3.4-1
shows the general layout of the discharge system and its relationship to
the intake system, whereas Figure 3.4-4 illustrates the diffuser design.

Refer to ER-OLS Section 5.1, Effects of Operation of .the Heat Dissipation
System.

As .shown , the 1000 foot long diffuser is connected to the 19 foot ID
discharge tunnel by eleven vertical riser shafts, each 4.5 feet in'diameter,
spaced about 100 feet apart. Atop each riser shaft are two 2.65 foot ID
nozzles, which in turn are approximately 7 to 10 feet above the sea floor
in depths of water from 50 to 60 feet. The discharge flow rate through
each of the 22 nozzles is 15 fps.

3.4.2.4

3.4.2.5

Minimization of Thermal Shock to Marine Life

Control of Marine Fouling and Debris Removal
•

Refer to ER-OLS Section 3.6 for a complete description of marine fouling
control; debris removal is unchanged from that presented in the ER-CPS.

3.4.2.6 Disposal of Debris Collected in the Circulating Water System

Information for this section is unchanged from that presented in the same
section of the ER-CPS.

3.4.2.7 Service Water System

During normal operation, the service water system operation is unchanged
from that described in the ER-CPS. However, during heat treatment
(backflushing) operation, the service water is valved to perform
independently of the circulating water system as a completely closed system
utilizing a mechanical draft evaporative cooling tower. FSAR Sections 9.2.1
and 9.2.5 contain a complete description of the cooling tower and its
operation.

3.4-2 •
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Hydrographic Survey and Hydrothermal Model Studies

•

•

Refer to ER-DLS Sections 2.4.1 and 6.1.1.1 for a description of hydrographic
results and surveys conducted for the heat dissipation system, and Section
5.1.2 fora description of hydrothermal model results and studies performed.

3.4-3
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RADWASTE SYSTEMS AND SOURCE TERM

The majority of Section 3.5, unless otherwise stated, has changed from the
information presented in the Seabrook Station - Units 1 and 2 Environmental
Report - Construction Permit Stage (Seabrook ER-CPS). The Seabrook ER-CPS
based the identification of source terms on .2% failed fuel fraction. The
realistic source term identification in this report is based on the model
and assumptions listed in RG 1.112 (PWR-Gale Code). Additional changes
are due to engineering modifications to the liquid and gaseous radwaste
subsystems.

3.5.1

3.5.1.1

Source Terms

Primary Source Terms

•

•

The concept of failed fuel determines what fraction (or percentage) of the
reactor core fission product inventory is assumed to be released to and
contained within the primary coolant system. Two sets of source terms
(reactor coolant radionuclide concentrations) have been determined. The
first is a conservative design base, used for systems and shielding
calculations, in which the coolant radionuclide concentrations are based
on a 1% failed fuel fraction. The mathematical model used is described
in the FSAR Section 11.1.2. The assumptions and parameters are listed in
Table 3.5-1 and the results are summarized in Table 3.5-2 •

The second source term is based on a realistic model in which the reactor
coolant radionuclide concentrations are based on a .12% failed fuel. The
model used is described in Regulatory Guide 1.112, "~alculation of Releases
of Radioactive Materials in Liquid and Gaseous Effluents from Pressurized
Water Reactors (PWR's), and NUREG-0017 which contains the USNRC PWR Gale
Code. Specific parameters used in the calculation are given in Appendix A
and are summarized in Table 3.5-3. The resulting radioactivity
concentrations in the reactor coolant are listed in Table 3.5-2. The
inventories calculated in this manner represent "expected basis" activities
and will be used for the evaluation of environmental impact during routine
operation.

The concentrations of activated corrosion products in the reactor coolant
are based on values given in Table 2-12, NUREG-0017, April 1976. The values
are deduced from a comparison of concentrations reported in Final Safety
Analyses Reports representing designs by the three manufacturers of PWR
nuclear steam supply systems. The recommended values are those considered
by the ANS 18.1 Working Group to be representative of operating reactors.
Since the activated corrosion products are independent of failed fuel
fraction, design basis and realistic basis concentrations are assumed to
be the same.

The liquid wast~ system design principle of recycling all the reactor coolant
from letdown and leakage that meets the reactor water chemistry

3.5-1
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specifications has potential long-term ramifications in regard to tritium
levels within the plant systems. Tritium is produced in the reactor mainly
through ternary fission. Additional contributions come from the interaction
of neutrons with burnable poison rods. soluble boron in the coolant. lithium
and deuterium. Some of the tritium formed within fuel materials will be
present in the reactor coolant due to diffusion and leakage through the
fuel cladding. Analysis shows that the tritium buildup in reactor coolant.
as a result of recycling a certain quantity of reactor coolant. must be
curbed by a tritium control plan so that containment accessibility is not
unduly limited. For Seabrook 1 and 2. the tritium control plan is to feed
and bleed the reactor coolant system over a protracted time period in
preparation for each refueling shutdown. process the reactor coolant letdown
in the boron recovery system and discharge it as described in the FSAR
Subsection 11.2. The total annual tritium release through the combined
liquid and vapor pathway is .4 Ci/yr/MWt based on NUREG-0017.

The quantity of tritium released through the liquid pathway is based on
the calculated liquid release volume. assuming a tritium concentration in
the release liquid of 1.0 ~Ci/cc. Secondary system wastes are excluded.
In accordance with Regulatory Guide 1.112. only a maximum of 50% of the
total quantity of tritium calculated to be available for release can be
assumed to be released via the liquid pathway. The remainder of the tritium
is assumed to be released through the vapor pathway.

Radioactivity enters the spent fuel pool due to contamination by reactor
coolant during refueling operations and possible fission product releases
from spent fuel during the storage period. These radionuclides are
continuously removed through the spent fuel pool purification train and
the building ventilation filtration system. Activity concentrations in
the fuel pool and atmosphere are listed in Table 3.5-4.

•

•
3.5.1.2 Transported Source Terms

Normal plant operation is anticipated to result in a certain degree of
radioactivity within the secondary coolant systems through primary to
secondary steam generator tube leakage. The concentration of radionuclides
in the secondary coolant system is calculated according to the PWR Gale
Code given in NUREG-0017. The parameters used for the realistic analysis
are given in Appendix A and are summarized in Table 3.5-3. The results
are shown in Table 3.5-5. The radioactivity present in the reactor coolant
and secondary coolant are transported through various radwaste systems and
become source terms for environmental releases. A schematic diagram of
radiation transport is provided in Figure 3.5-1.

Liquid Source Terms

The following sources are considered in calculating the release of
radioactive materials in liquid effluents from normal operations. including
anticipated operational occurrences:

3.5-2 •
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Processed water from the boron recovery system (BRS) and liquid release
for tritium control,

•

•

b. Non-recyclable liquid release from the liquid waste system (LWS),

c. Unprocessed liquid waste from the turbine building floor drain sumps,
and

d. Non-recyclable liquid release from the steam generato~ blowdown system
(SGBD).

The radioactivity input to the liquid radwaste treatment system is based
on the flow rates of the liquid waste streams, a plant capacity factor of
80% as defined in NUREG-00l7, and the radioactivity levels expressed as
a fraction of the primary coolant activity. Table 3.5-6 lists the liquid
waste flow rates and associated activity levels. The source terms not
included in the above are either completely recycled or negligible.

Expected basis isotopic distribution for each source term is shown in Table
3.5-7 for the liquid waste system and Tables 3.5-8 for the boron recovery
system, respectively. The radioactivities listed in these tables represent
activities prior to treatment and will be reduced significantly due to
decontamination and isotopic decay while passing through treatment systems.

Gaseous Source Terms

The following sources are considered in calculating the releases of
radioactive materials (noble gases and iodines) in gaseous effluents from
normal operation:

a. Containment purges,

b. Non-condensible gases from the gaseous waste system,

c. Primary auxiliary building ventilation,

d. Turbine building ventilation,

e. Main condenser vacuum pump exhaust.

Any leakage of primary coolant or the process stream either
in the containment or in the auxiliary buildings are collected in the
buildings and vented through,filtration systems to the environment. Any
steam/water leakages in the turbine buildings are directly vented to the
environment. The noncondensible gases will be also discharged through the
main condenser vacuum system exhaust.

The estimated releases, by isotope, from each source, are shown in Table
3.5-10 for normal operation. This table is based on the expected basis
source term information presented above, assumptions and parameters in Table
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3.5-9, and an overall operating capacity factor of 80%.

Solid Source Terms

The following sources are considered in calculating the solid waste generated
at Seabrook 1 & 2. Solidified radioactive waste results from the processing
of materials from the following SQurces:

a. Evaporator concentrates from:

1. Waste evaporator (includes processed steam generator blowdown
concentrates)

2. Boron recovery evaporators

b. Spent resin from:

1. Spent fuel pool demineralizer

•

2. eves demineralizer

c. Liquid from detergent decontamination solutions

3. Liquid waste system demineralizer

4. Boron recovery system demineralizer •
d. Spent radioactive filter cartridges from various plant filtering systems

and other solid non-compressible radioactive waste.

In addition to solidified materials, solid waste is also generated as the
result of compacting low-activity compressible waste such as paper, rags
and polyethylene bags. Table 3.5-11 summarizes the generated solid wastes.

3.5.2

3.5.2.1

Radioactive Liquid Processing Systems

System Description and Operational Procedure

The principal objective in designing the Seabrook 1 & 2 radioacttve liq~id

processing systems is to provide collection and processing capability that
will allow recycling of as much of the liquid extracted from the reactor
coolant system as practicable. Reuse criteria for reactor coolant include
limits on chemical purity and dissolved gas content. The primary treatment
system that is designed to collect and process recyclable liquids is the
boron recovery system. The liquid waste system collects and processes non
recyclable primary and miscellaneous system wastes that are discharged from
the site via the circulating water system.

Normal plant operation is anticipated to result in a certain degree of
radioactivity within the secondary coolant systems of the Seabrook 1 & 2

3.5-4
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units through primary-to-secondary steam generator tube leakage. Blowdown
and leakage of secondary coolant constitutes radioactive liquid effluents.
The radioactivity contents are reduced and/or accounted for by the steam
generator blowdown processing system and the condensate leakage collection
system. Thus, radioacti~e liquid wastes are generated within both the
primary and secondary coolant systems at each of the Seabrook 1 & 2 units,
and the wastes extracted from the primary systems are either recyclable
or non-recyclable. The collection and treatment systems are provided
accordingly.

Figure 3.5-2 depicts in simplified flow-diagram form the sources of
radioactive liquids; where they are directed for treatment among the above
mentioned systems, the interrelationships between the systems for the
Seabrook 1 & 2 units, and the discharge pathway for those radioactive liquids
that are released to the environment. The discussions that follow describe
the design and operation of each of. these systems in more detail with
estimates of radioactivity releases for those systems discharging to the
environment.

Liquid Waste System

The liquid waste system (LWS), Figure 3.5-3, is located in the waste
processing building, which is a structure common to both Seabrook units.
The processing is common, but redundant storage and transfer capabilities
are provided. Back-up processing capability is available from the boron
recovery system (BRS) evaporators. System flow rates, listed in Appendix A
, are used in determining environmental releases according to NUREG-OOl7.
The actual liquid v~lume through the system under normal plant operating
conditions will be much lower. Collection of the liquid is continual as
the waste is generated. Processing is accomplished in the batch mode.
No feed occurs from the floor drain tanks into the evaporator when the
concentrated liquid is being discharged. The system can be used during
normal operation, plant start-up, shutdown, and refueling operations as
long as electrical power and component coo~ing water systems do not fail.
No emergency power or cooling water are available to this system. The system
is designed to maintain, during normal operation, the radioactivity content
of liquid effluents from the Seabrook site within the concentration limits
expressed in lOCFR20, Appendix B, Table II, Column 2, on an instantaneous
release basis and on an annual average release basis to maintain the
radioactive liquid effluents such that the dose guidelines expressed in
the Appendix I to lOCFRSO are not exceeded. The system capacity and
processing equipment are sufficient to maintain radioactivity in liquid
effluents during anticipated operational occurrences within the applicable
flexibility provisions of Appendix I to lOCFR50.

The following liquid sources pass through a strainer of the LWS and are
stored in the floor drain tanks (FDT) for further processing:

•
1. Liquid from the chemical drain treatment tanks,
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Effluent from the resin sluicing system, •
3. Liquid from the steam generator blowdown system when that system

requires additional processing capacity,

4. Liquid from boron waste storage tanks when that liquid is unacceptable
for reuse in the reactor plant,

5. Recycled effluent from liquid waste evaporation, testing and
demineralization subsystems when reprocessing is required,

6. Demineralized water for system start-up and flushing operations,

7. Waste liquid from the spent fuel pool skimmer pump,

8. All sumps in contaminated plant areas for both units, including the
administration and service building.

2. If the quality and radioactivity levels are within acceptable limits
the liquid is transferred to the waste test tanks of the testing and
demineralization subsystem for direct discharge off-site.

Each floor drain tank has a capacity of 10,000 gallons which provides
approximately six weeks hold-up time for the liquid input. From the floor
drain tanks, liquid is transferred by one of the two floor drain tank pumps
to one of the following:

1. The normal mode of operation is to route the liquid to the waste
evaporator for processing. •

3. If the waste evaporator is inoperative, the liquid can be directly
transferred to the boron recovery system evaporator.

4. If processing in the evaporators is not practical, the liquid can be
transferred to the radwaste hopper of the waste solidification system.

Overflow and recirculation lines are provided on the floor drain tanks.
The operation is manual, except for the automatic shutdown of the floor
drain tank pump on low liquid level in the tank.

The evaporation equipment of the liquid waste system is identical to the
boron recovery system, except that one evaporator is employed versus two
for the BRS. The function of the liquid waste evaporator subsystem is to
remove non-volatile and, to some extent, volatile radioactive contaminants
from the FDT liquid prior to its transfer to the liquid waste testing and
demineralization subsystem and to concentrate the residual contaminants
up to 12% total diso1ved soiids (TDS) prior to transfer to the waste
solidification system. The waste evaporator has a design processing capacity
of 25 gpm.
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The liquid waste evaporator distillate is the normal source of liquid to
the testing and demineralization subsystem. Additional sources of liquid
which enter the 25,000 gallon capacity waste test tanks are:

1. Liquid directly from the floor drain tanks when that liquid does not
require processing in the evaporator,

2. Distillate from the boron recovery evaporator when the BRS evaporator
is substituting for the waste evaporator,

3. Distillate from the steam generator blowdown system evaporators and
flash steam condensers when that system must discharge liquid off-site.

A radiation detector monitors the liquid entering the waste test tanks.
Liquid collected in the tanks is transferred by one of two waste test tank
pumps to the circulating water system for discharge off-site. In addition
to the system inputs listed above, liquid from the BRS testing and
demineralization subsystem and blowdown from the SGB flash tank can be
directly transferred via the LWS discharge piping to the circulating water
system when water quality permits. Radiation levels and flow rates are
monitored on the discharge side. If purification is required prior to
release, the liquid is circulated through the waste demineralizer and filter.
If reprocessing is required,' the waste test tank contents are pumped back
to the floor drain tanks. Operation of the testing subsystem is essentially
manual, except for securing of the waste test tank pumps on low test tank
level and termination of. off-site discharge at high radiation levels which
are both automatic protective functions. Figure 3.5-4 is a P&I Drawing
of the liquid waste system.

Boron Recovery System

The boron recovery system (BRS), Figure 3.5-5, is located in the waste
processing building and is common to both Seabrook units. The system stores
and processes reactor coolant effluent and reactor coolant grade drainage
for reuse as primary grade water and boric acid, or for disposal off-site.
When the effluent is used in the reactor plant the system supplies distilled,
demineralized water of less than 5 ppm boron to the reactor makeup water
system and concentrated boric acid, 4% by weight to the chemical and volume
control system (eVeS). When the effluent is discharged offsite, the
distilled demineralized water is discharged via the liquid waste system
and the concentrated boric acid, approximately 12% by weight, is transferred
to the waste solidification system. Additional functions of the BRS include
providing backup processing capability for the liquid waste system, cleanup
capability for the reactor makeup water system, and storage capacity for
liquid from the spent fuel pool cooling and cleanup system.

Liquid entering the BRS is categorized as either degassed or non-degassed.
Degassed liquid is collected in the boron waste storage tanks after passing
through the cesium removal ion exchangers and recovery filters. Non-degassed
liquid is collected in the primary drain tanks (PDT), degassified in the

3.5-7



SB 1 & 2
ER-OLS

primary drain tank degassifier and then passed through the ion exchangers
and filters to the boron waste storage tanks.

Liquid enters the boron recovery degassification subsystem from the following
sources in each reactor unit:

1. Discharge from the reactor coolant drain tank pumps,

2. Letdown from the reactor coolant letdown filter of the chemical and
volume control system when the letdown degassifier is inoperative,

3. Flushing water from the discharge of the boron injection recirculation
pumps and safety injection accumulators of the safety injection system,

4. Discharge from the relief valves of the chemical volume control tank
and charging pumps of the chemical and volume control system,

5. Discharge from the combined relief valve header of the safety injection
and residual heat removal system,

6. Drainage from the iodine guard beds, purge gas condenser, and the gas
chiller of the radioactive gaseous waste system, and

7. Drainage from the sample system.

The function of the degassification subsystem is to remove hydrogen,
nitrogen, krypton, xenon, and other gaseous constituents dissolved in the
liquids that enter the BRS. The degassification subsystem is designed to
process up to 120 gpm on a continual basis, with a minimum degassifier
decontamination factor (DF) of approximately 10,000. At the normal letdown
flow of 80 gpm, the degassifier DF increases to 100,000.

•

•
The boron recovery storage subsystem provides demineralization,
and storage of the degassified reactor coolant grade effluent.
of liquid to the storage subsystem are as follows:

filtration,
Sources

1. Letdown from the chemical volume control system (eVeS) letdown
degassifiers during adjustment of reactor coolant boron concentration
for core burnup and coolant boration, dilution and volume control
operations associated with reactor plant start-up and shutdown,

2. Effluent from the PDT degassifier whenever sufficient volume has been
collected in the PDT to warrant processing,

3. Boric acid from the eves boric acid storage tanks during maintenance
periods or when unacceptable boric acid must be discarded or recycled,

4. Recycled liquid from the boron recovery evaporator subsystem and the
boron recovery testing and demineralization subsystem when additional
processing is required, and
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5. Liquid from the spent fuel pool cooling and cleanup system during
maintenance periods.

Liquid entering the storage· system passes either directly to the boron waste
storage tanks or through cesium removal ion exchangers and recovery filters
prior to entry into the tanks. Each of the two tanks has a holding capaciity
of 225,000 gallons. From the boron recovery storage subsystem, the normal
path for liquid transferral is to the recovery evaporator in the boron
recovery evaporator subsystem. An alternative pathway is to the floor drain
tanks in the liquid waste system.

The recovery evaporator subsystem utilizes two 25 gpm forced circulation
type evaporators designated as A and B. They are designed to produce
distillate containing less than 5 ppm boron and liquid concentrate of up
to 12% weight boric acid. The decontamination factor is 106 for non
volatiles. Feed to the evaporators is normally provided from the BRS storage
subsystem. When substituting for the liquid waste evaporator, evaporator
A can receive liquid from the FDT of the LWS. Distillate from the evaporator
subsystem is normally directed to the recovery test tanks of the recovery
testing and demineralization subsystem. If reprocessing is required, the
distillate can be returned to the boron waste storage tanks. For evaporator
A only, distillate can also be transferred to the waste test tanks of the
LWS. Concentrated bottoms from the evaporator subsystem are normally sent
to the boric acid tanks of the CVCS, but can be transferred for d~sposa1

to the waste concentrates tank of the Waste Solidification System.

Distillate from the evaporator subsystem is collected in either of two
recovery test tanks of the testing and demineralization subsystem. A
radiation detector monitors the incoming liquid. From the tanks the liquid
is transferred by one of two recovery test tank pumps either to the LWS
discharge piping for disposal off-site, if radioactivity content of the
liquid is within limits expressed in 10CFR20, or to the reactor makeup water
storage tanks for reuse in the plant. If necessary, the liquid from the
recovery test tank is purified by circulation through the recovery
deminera1izer and filters. If reprocessing in the evaporator subsystem
is required, the tank contents are pumped back to the boron waste storage
tanks.

The control of tritium levels in the reactor coolant system necessitates
the discharge of reactor coolant letdown after processing by the boron
recovery system. The total annual volume of processed reactor coolant to
be discharged is approximately 200,000 gallons per unit prior to the annual
refueling shutdown. Thus 400,000 gallons per year are released from the
site. This processed liquid is discharged to the environment (Atlantic
Ocean) instead of recycled in order to maintain reactor coolant tritium
levels such that containment access during both power operation and refueling
shutdowns is not unduly limited. Figure 3.5-6 is a P&I drawing of the boron
recovery system •
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Steam Generator Blowdown System

The steam generator blowdown system, Figure 3.5-7, is designed to remove
dissolved impurities and suspended solids from the secondary side of the
steam generators. Each reactor unit has its own blowdown system with the
major components located within the primary auxiliary buildings and waste
processing building.

The system accomplishes its function by a continuous blowdown of fluid from
the shell side of the steam generators to the blowdown flash tank subsystem
which controls the blowdown flow rate, liquid temperature and pressure by
flashing and recovers as much blowdown liquid as practical. When no primary
to secondary leak exists, the maximum blowdown rate is 400 gpm (100 gpm
per steam generator). An estimated average primary to secondary leak rate
of 100 lb per day, based on information given in NUREG-0017 PWR Gale Code,
has an associated total steam generator blowdown of 75 gpm per unit (30
gpm from the leaking steam generator and up to 15 gpm from each of the
others). These values are used in the calculation of secondary side
radionuclide release from the SGBS.

As a result of pressure reduction in the flash tanks, 29% of the liquid
mass flashes to steam. The normal pathway for the overhead steam is either
to the number three feedwater heater or to the main turbine condenser.
An alternate pathway is through the flash tank condenser cooler and then
to the waste test tank of the LWS. If there is no primary to secondary
leakage, the overhead steam can be directly vented to the atmosphere. The
remaining 71% of the flash tank inlet mass is passed to the blowdown
evaporator subsystem. The overheads of the evaporators are sent to the'
waste test tanks of the LWS and the concentrated bottom liquid is transferred
to the waste solidification system. If there is no primary to secondary
leakage, the flash tank effluent can be directly discharged to the ocean
via the circulating water system. Figure 3.5-8 is a P&I diagram of the
steam generator blowdown system.

Secondary System Condensate Leakage Collection

With radioactivity present in the secondary sides of the steam generators,
moisture carryover brings some radioactivity to the remainder of the
secondary coolant system. Consequently, leakage of secondary system
condensate, approximately 7200 gallons/day per unit at secondary steam
activity, forms a potential radioactive liquid release source. The amount
of radioactivity reaching condensate leakage points is minimized by the
high quality of the steam exiting the steam generators so that no processing
of condensate leakage before discharge is required. The liquid is collected
in the turbine building sumps where the radioactivity content is sampled
and analyzed. The liquid is then directed to an oil separator and
transferred to the circulating water system for discharge off-site.
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Liquid Release to the Environment

•

•

The main assumptions and parameters used in estimating the magnitude of
radioactive release are as follows:

1. The ·radionuclides and their concentrations within the reactor coolant
system are listed in Table 3.5-2 under the heading of 0.12% clad
defects,

2. The radionuclides and their concentrations within the secondary side
of the steam generators are listed in Table 3.5-5. The feed and
condensate system activities are equivalent to the steam activities,
excluding noble gases,

3. The decontamination factors (DF's) within the boron recovery system,
the liquid waste system, and the steam generator blowdown system are
given in Appendix A,

4. The times of radioactive decay between collection, processing and
discharge are listed in Appendix A,

5. Each unit is assumed to be operating at 3654 MWt, with an 80% capacity
factor.

Release from Boron Recovery System

As described in Section 3.5.2.1, approximately 200,000 gallons per year
for each unit of reactor coolant letdown will be discharged after processing
by the boron recovery system for tritium control. With the input liquid
containing radionuclides at Table 3.5-2 values (0.12% clad defects), the
processing DF's and the radioactive decay times, the annual release for
each unit from this source is .033 Ci/year, except tritium. The release
is shown by radionuclide in Table 3.5-12.

Non-Recyclable Release from Liquid Waste System

The total input rate to the floor drain tank from each unit is 1355
gallons/day with an effective composite primary coolant activity (PCA)
fraction of 0.061 PCA. With the processing DF's and radioactive decay times
in Appendix C.2, the annual release from each unit from this source is 0.035
Ci/year, except tritium. This release is shown by radionuc1ide in Table
3.5-13.

Steam Generator B1owdown

The secondary side equilibrium steam generator radionuc1ide concentration
is listed in Table 3.5-5. As discussed in Section 3.5.2.1, the flash tank
overhead steam is normally re-used in the reactor coolant secondary system,
although a potential release pathway does exist via the waste test tanks
of the LWS. The evaporator overheads are also sent to the waste test tanks
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which will ultimately be discharged via the circulating water system. No
credit for collection and processing decay times have been assumed to
calculate the liquid release from this pathway. With the decontamination
factors presented in Appendix A for the blowdown evaporators, the annual
release from each unit from this system is 0.005 Ci/year, except tritium.
This release is shown by radionuclide in Table 3.5-14.

Secondary System Condensate Leakage

The estimated average liquid leakage rate of the secondary system is 7200
gallons/day at the main steam activity. This liquid is collected in the
turbine building floor drain and then discharged from the plant unprocessed,
which results in an annual release per unit of .00658 Ci/year, except
tritium. This release is shown by radionuclide in Table 3.5-15.

•

The additional unplanned liquid release due to anticipated operational
occurrences is estimated to be 0.15 Ci/year/reactor based on reactor
operating data over a 2.5 year period, representing 102 reactor-years of
operation (NUREG-0017). The annual release is shown by radionuclide in
Table 3.5-17.

Summary of Radioactive Liquid Release from Normal Operation

The total estimated radioactivity to be released from each unit due to the
generation and release of the above described liquid streams is listed in
Table 3.5-16. A total annual release of 0.08 Ci except tritium and 730 Ci
of tritium are the expected discharge levels from each unit due to normal
operation.

3.5.2.3 Releases from Anticipated Operational Occurrences and Design
Basis Fuel Leakage •

Table 3.5-18 shows the total annual release by radionuclide from normal
and anticipated operational occurrences. The discharge concentrations are
compared with (MPC)w, the concentration limits of 10CFR Part 20, Appendix B,
Table II, Column 2.

3.5.3

3.5.3.1

Radioactive Gaseous Treatment Systems

System Description and Operational Procedure

The Radioactive Gaseous Waste Treatment Systems at Seabrook 1 & 2 consist
of a gaseous waste processing system for removal and treatment of radioactive
gases from the reactor coolant system, a filter system for processing the
potentially radioactive condenser vacuum pump discharge and ventilation
filter systems for those areas that contain radioactive systems. Of these
systems, only the gaseous waste processing system is shared by the two units.
Figure 3.5-9 is a schematic diagram showing the gaseous release paths from
the site.
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Gaseous Waste Processing System

The Radioactive Gaseous Waste System is designed to collect and process
fission product gases from the reactor coolant letdown stream and from the
liquids collected in the reactor coolant drain tank and primary drain tank.
The system is also used to recycle hydrogen as well as introduce ~akeup

hydrogen from the storage system.

The Gaseous Waste Processing System (GWPS), Figure 3.5-10, processes gases
from seven sources which are two letdown degassifiers, primary drain tank
degassifier, two hydrogenated vent headers, and two pressurizer relief tank
sample vessel purges. Dissolved gases are separated from the liquid in
each degassifier. Figure 3.5-11 is a P&I drawing of the gaseous waste
system.

Effluent gases from the letdown degassifiers are the major input to the
radioactive gaseous waste system. The gases from the hydrogenated vent
header are processed as GWPS capacity is available. During normal operation,
the expected influent flow rate from the degassifiers is 0.8 scfm. This
al~ows approximately 0.4 scfm for processing the hydrogenated vent header
gas. The influent gases consist primarily of hydrogen and water vapor with
trace amounts of xenon, krypton and iodine. From the degassifiers the gases
are cooled to 400 F by a chiller unit •. The gas then enters the iodine guard
bed to reduce the radiation levels on downstream components. The effluent
gas is directed to a drying unit which consists of a three-bed dehydration
system. Each bed is capable of operating at a maximum anticipated system
flow. Normally, one bed is in operation, the second bed is heated for
regeneration, and the third bed is in standby.

The dried gas then goes to the carbon delay beds •. A total of five carbon
beds, each containing 42.4 ft 3 (1600 lbs) of 6x8 ~esh type MBQ carbon, are
used. Each bed provides 12 days of xenon delay and 17 hours of krypton
delay based on conservatively estimated dynamic adsorption coefficients
of 772.5 cc/gm atm for xenon and 45.4 cc/gm atm·for krypton at a design
flow rate of 1.2 scfm. The beds operate in series to provide a total delay
of 60 days for xenon and 85 hours for krypton under design flow conditions.
In the event of an upset condition in the dryer, the first and second carbon
beds can be operated in parallel, or the first bed can be by-passed. By
passing of more than one bed is not permitted and would require shut-off
of all input streams.

The particulate filter downstream of the carbon delay beds is designed to
remove 99.97% of all 0.3 micron particles released from the delay beds.
Two HEPA filters are provided for redundancy. The waste gas stream is then
compressed by a single-stage diaphragm compressor. The compressed waste
gas stream can be either:

•
1. Returned directly to the reactor coolant system via the volume control

tank,
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Stored in the hydrogen surge tank, •
3. Released to the environment via the equipment vent system, or

4. Recycled to the hydrogenated vent header as makeup gas.

Main Condenser Exhaust Filter System

Radioactive gases will be released with condenser vacuum pump discharge
when the combination of failed fuel and primary-to-secondary steam generator
leakage exists. The main condenser exhaust is routed to the PAB filter
system prior to release to the environment via the unit plant vent. The
PAB filter system consists of both high efficiency particulate (HEPA) filters
and charcoal adsorbers.

During startup the noncondensible gases are not expected to be
radioactive and will be discharged directly through the turbine building
vent to the atmosphere.

Ventilation Filter Systems

Those areas in the station that have the potential for leaking reactor
coolant have filter systems on the ventilation exhaust. These filter systems
contain HEPA filters and charcoal adsorbers. The charcoal adsorber will
have a minimum gas residence time of 0.25 sec, and will be impregnated with
an agent for the removal of organic iodines. The containment and the primary
auxiliary building contain filter systems of this type. •
3.5.3.2 Gaseous Release to the Environment

The design of the Radioactive Gaseous Waste System is based on continuous
operation with reactor coolant radioactivities associated with 1% failed
fuel at rated thermal power. The estimated releases for normal operating
conditions, however, are based on continuous operation with reactor coolant
activites associated with 0.12% failed fuel at rated core thermal power.

The sources of radioactive gaseous releases due to normal operation are
as follows:

1. Containment venting,

2. Primary auxiliary building (PAB) vent,

3. Main condenser air evacuation pumps,

4. Turbine building leakage, and

5. Waste gas system release.

The release assumptions and parameters for each source are listed in Table
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3.5-9.

The estimated releases, by isotope, from each source, are shown in Table
3.5-10 for normal operation.

3.5.3.3 Releases from Anticipated Operational Occurrences

The potential operational occurrences considered include the following:

a. Operation at 0.5% failed fuel for one year,

b. Operation with 500 gallons/day of steam generator tube leakage for
90 days,

c. Operation with 1 gallon/minute of hot reactor coolant leakage to the
containment for 12 days, followed by a containment purge,

d. Operation with 200 gallons/day of reactor coolant leakage to the
auxiliary building for 90 days.

Each of the above occurrences have been evaluated by assuming that all the
other parameters remain the same. The release rates per nuclide from
anticipated operational occurrences based on one unit are shown in Tables
3.5-19 to 3.5-22.

• 3.5.4 Solid Radioactive Waste System

•

A single solid waste processing system, Figure 3.5-12, is provided for both
Seabrook units. This processing system provides four basic functions:

a. To completely solidify all evaporator bottoms and all resin wastes
from various radioactive ion exchange systems. As necessary,
solidification of other liquid waste (i.e., detergent decontamination
solutions) is possible~

b. To provide solidification capability for non-compressible, contaminated
items, such as spent filter cartridges and other items generated during
plant operation and maintenance.

c. To provide a means of compacting low-activity, compressible waste (e.g.,
paper, rags, and polyethylene bags).

d. To package the solidified radioactive waste containers for'
transportation to a licensed burial site.

All operations are conducted by remote means, where necessary, to minimize
personnel exposure to radiation.

Material for the solidification system comes from four basic sources: (1)
waste evaporator concentrates, (2) spent resins, (3) detergent
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decontamination solutions. and (4) both solid compressible and. non
compressible radioactive waste. including filter cartridges.

The waste concentrates subsystem consists of a 6000 gallon collection tank
that receives concentrated non-recyclable wastes from:

a. Boron recovery evaporators.

b. Liquid waste evaporator.

c. Steam generator blowdown evaporators, and the

d. Waste hopper of the radwaste solidification and handling subsystem.

The concentrates subsystem also provides for mixing and agitation of the
tank contents to produce a more homogeneous mixture. The contents are
sampled and either caustic or acid chemicals are added to produce a pH
compatible with the solidification process. The pH compatible concentrate
is then transferred to the waste hopper for solidification.

Radioactive spent resins are flushed from the respective demineralizer by
the spent resin sluicing pump to the spent resin storage tank. The sluicing
pump recirculates the water used for flushing to minimize the amount of
waste water generated. When all the resin has been transferred to the
storage tank. the recirculating flush flow is stopped. A single spent resin
storage tank is used for both units and has a capacity of approximately
800 cu ft.

The liquid waste streams are collected in the radwaste hopper which is a
flat topped. conical bottomed vertical tank equipped with a motor-driven
agitator and has a total capacity of 140 cu ft. The radwaste hopper collects
wastes from the:

a. Waste concentrates tank,

b. Spent resin sluice tank,

c. Chemical drain treatment tanks, and

d. Floor drain tanks.

The contents of the tank can he monitored for ~I and radiation level. If
necessary, the water content a~d pH are adjusted for compatibility with
the solidification process. Ii the solidification process two inline static
mixers that are part of the cask loading sleeve mix the radwaste from the
radwaste hopper with polymer and catalyst. Polymer (urea-formaldehyde)
is stored in six 550 gallon portable tanks. Each tank is vented to the
plant vent via the aerated vent header. Polymer is transferred from the
tanks to the loading sleeve by the polymer pump. Catalyst is stored in
a 300 gallon fiberglass tank equipped with an agitator for preparing a
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uniform catalyst solution. The required catalyst is an acidic solution
which is prepared by adding sodium bisulphate crystals or concentrated
sulfuric acid to plant demineralized water. The catalyst feed pump meters
catalyst to the loading sleeve.

Mixing of waste and polymer occurs in the first mixer. Downstream, the
second mixer combines the waste/polymer mixture with catalyst. The catalyzed
mixture is immediately discharged into the disposal container. The loading
sleeve is provided with a rubber gasket to seal the top of the disposal
containers to prevent spread of airborne contamination. A vent connection
from the loading sleeve to the aerated vent header is provided to control
the air displaced from the container.

Interlocks are provided on waste transfer pumps, and monitors are provided
on solidification agent transfer pumps, to ensure a solid matrix in the
container after a reasonable "set-up" time. Under special conditions, when
solid material such as filter cartridges are to be solidified, the material
may be placed directly into the container and pure solidifying agent added.
In either case, approximately 3% of the final container volume will be filled
with pure solidifying agent. The system is designed to prevent inadvertent
release of radioactive material during radwaste packaging. Under abnormal
conditions during the packaging process, the radwaste, polymer, and catalyst
process streams automatically revert to a recirculation mode which stops
flow to the disposal container.

Two modes of flushing the filling system with demineralized water are
provided: the primary flush and the secondary flush. Both are initiated
from the control panel. After completion of the container filling operation,
the primary flush is substituted for the radwaste stream and cleans all
radwaste piping down to the filling station. The secondary flush cleans
the static mixers and loading sleeve with a finite quantity of demineralized
water after packaging is completed. This flush initiates automatically
on loss of power and/or system malfunctions. The flush water is directed
or pumped back to their respective source tanks.

Shipping containers of either 75 cu ft. or 170 cu ft. volume are used.
The selected size shipping container is positioned by self-centering lugs
on a 30 ton transfer dolly mounted on rails located in a filling aisle.
The dolly is designed such that the container can only be set in one
particular position. The dolly with the container may be positioned at
four locations in the filling aisle:

•

a.

b.

c.

d.

Dolly loading,

Container filling,

Capping, or

.Decontamination and swiping.
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When the containers are being filled, the fill cap is removed and a filling
sleeve is lowered into position. Alignment is verified with the use of
mirrors. Liquid and/or resin waste material is thoroughly mixed with the
solidifying agent and fed into the shipping container at the loading
position. Upon completion of the filling operation, the containers are
capped and decontaminated if a spill occurs. If decontamination is
necessary, the dolly is moved to the decontamination station. Demineralized
water is sprayed over the surface of the container and collected by the
floor drain system. All cont~iners are swiped prior to storage or shipping.

Solidification of non-compressible contaminated items, such as spent filter
cartridges, is carried out by the spent filter encapsulation and filter
transfer cask subsystem. The filter transfer cask recovers the spent filter
cartridge from the filter cubicle and serves as a personnel radiation shield
in the transfer of the cartridge to the radwaste solidification at minimum
radiation exposure to the operators. The spent filter cartridges are
centrally positioned in a shipping container by means of a wire cage and
the solidifying agent is poured around the cage. The capping and
decontamination is carried out as described above. '

Solid compressible waste such as paper, rags, plastics, etc., are processed
directly in unshielded 55 gallon steel drums. The material is placed into
the drums and when sufficient material has accumulated, a force of 19,000
pounds is applied by a hydraulic ram to achieve a reduction in material
volume of 50 to 70%. The compactor is equipped with a hood exhaust blower
and a HEPA filler to control the escape of any dust into the working area.
After compaction, the drum is sealed and transferred to a storage area in
the Waste Processing Building.

•

•
3.5.4.1 Expected Volumes

The volume of solid radioactive waste generated for shipment off-site by
both units is estimated to be 13,800 ft3 per year (including compressible
waste). Table 3.5-11 delineates the expected annual average volume of solid
waste. A 50% increase in volume is assumed for spent resins and evaporator
bottoms due to the addition of a solidifying agent. A 300% increase in
volume is assumed for solid, non-compressible wastes that are solidified.
A factor of 4 reduction in the volume of compressible waste is assumed by
hydraulic baling. In addition, the following operational characteristics
have been assumed.

a. Each non-regenerable ion exchanger is changed annually,

b. Thirty filter cartridges are shipped from both units annually,

c. Plant availability is 80%,

d. The addition of a second unit linearly increases the volume of all
waste except compressible waste. A 50% increase in compressible waste
is assumed for the second unit.
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Curie content associated with this waste volume is also delineated in Table
3~5-11. The radioactive concentrations vary considerably depending upon
plant operating conditions. However, radiation monitoring (and related
interlocks) within the solidification system insure that all shipments will
comply with federal and state regulations (i.e., radiation levels and gross
weight of shipping vehicle).

3.5.4.2 Solid Release to the Environment

Solid wastes will be shipped from the site for burial at a NRC licensed
burial site. The containers used for solid waste shipments will meet the
requirements of 44CFR170-189 (Department of Transportation Radioactivity
Material Regulations), and 10CFR7l (Packaging of Radioactive Materials for
Transport). Table 3.5-11 summarizes the expected annual average total
shipment of solid radioactive waste from both units.

3.5.5 Process and Effluent Monitoring

The process and effluent radiation monitoring system consists of 17
independent channels which continuously monitor liquid and gaseous process
and effluent streams during all modes of plant operation. The functions
of this system include the following:

• a.

b.

Provide local indication and alarms,

Provide contact outputs to actuate valves and remote alarms, and

c. Provide radiation data to the radiation data management system (RDMS)
host computer for computation report generation displays at the health
physics and control room consoles.

3.5.5.1 Gaseous Waste Processing System Monitors

Three radiation detectors at three different locations measure the
radioactivity of the GWPS. The first detector is located upstream of the
ambient pressure carbon beds. The second one is located downstream of
ambient carbon bed and the third one is located on the common discharge
header of the compressor. The functions of these detectors are to:

a. Monitor carbon delay bed performance,

b. Monitor radioactive gas release to the atmosphere,

c. Provide local alarm and indication,

d. Automatically terminate atmospheric release when radioactivity exceeds
setpoint, and

• e. Provide data to the RDMS host computer for alarm display and

3.5-19
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documentation processing. •3.5.5.2 Condenser Air Monitor

This channel monitors the radioactivity of condenser air at the common
discharge header of the mechanical vacuum pumps. The function of the
detector is to:

a. Detect tube leaks in the steam generator,

b. Under certain operating conditions monitor discharge to the atmosphere,

c. Provide local alarm and indication, and

d. Provide data to the RDMS host computer for alarm, display and
documentation processing.

3.5.5.3 Boron Recovery System Monitors

Two radiation detectors measure the radioactivity of this system. One
detector is used to measure the radioactivity of fluids being transferred
to the boron waste storage tanks. The other detector monitors the fluid
being transferred to the recovery test tanks. Both detectors receive tank
level information and calculates the radioactivity in microcuries per cubic
centimeter then transfers the information to the RDMS computer for storage~

The alarm setpoint is set to indicate when the radiation concentration
exceeds a predetermined value, indicating a potential problem upstream or
a need to filter the contents of the tank or add water to the tanks to reduce
the radioactive concentration. A high radiation reading will activate a
local alarm and an alarm on the consoles of the main control room and health
physics. The detectors do not perform any control functions.

•
3.5.5.4 Primary Component Cooling Liquid Monitors

The primary component cooling water system (PCCW) is constantly monitored
for radioactivity. Such radioactivity is indicative of a leak from the
reactor coolant system or one of the radioactive systems which exchange
heat with the primary component cooling water system. Two detectors, one
each at PCCW Loop A and B, monitor the radioactivity at the inlet of the
PCCW head tanks. The two detectors receive PCCW flow information via the
RDMS computer and calculate the radioactivity in terms of microcuries per
cubic centimeter. A high radiation reading will activate a local alarm
and alarms via the RDMS computer. The detectors do not perform any control
functions.

3.5.5.5 Liquid Waste Test Tank Monitors

Two detectors continuously monitor all waste processing system liquid
releases from the station. One detector measures the radioactivity of fluids
transferred to the waste test tanks. The alarm setpoint is set to indicate

3.5-20 •
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when the radioactivity concentration exceeds a predetermined value,
indicating a potential problem upstream or a need to filter the tank contents
or add water to the tanks to reduce the radioactive concentration. A high
radioactivity reading will activate alarms via the RDMS computer. This
detector does not perform any control functions.

The second detector monitors the radioactivity of fluids being discharged
off-site. Discharge (a batch operation) will not be possible unless the
detector is in operation or other suitable means are available to monitor
the discharge. The detector receives flow information via the RDMS computer
and calculates the radioactivity in microcuries per cubic centimeter. The
alarm setpoint is set to indicate when the radioactivity exceeds a
predetermined value, indicating a potential problem upstream, or a need
to filter the contents of the tank, or add water to the tanks to reduce
the radioactive concentration. A high radioactivity reading will activate
a local alarm and activate alarms via the RDMS computer, at which point
liquid discharge to the environment is automatically shutoff by control
valves in the discharge line.

3.5.5.6 Steam Generator Blowdown Sample Monitors

Five detectors monitor radioactivity concentrations of the liquid phase
of the secondary side of the 'steam generator. The functions of these
detectors are to:

• a. Measure the radioactivity in the steam generator blowdown samples,_

b. Measure the radioactivity of the effluent from the flash tank and
provide automatic isolation of the discharge stream to the environment,

c. Provide data to the RDMS computer for alarm, display and documentation,

d. Provide local alarm and indication, and

e. Provide data to assist in detecting leaks in the steam generator.

3.5.5.7 Reactor Coolant Letdown Gross Activity Monitor

Two monitors are used to monitor reactor coolant samples taken from the
letdown line. The design intent of the reactor coolant letdown monitoring
system is to provide on-scale indication of primary coolant gross
radionuclide concentration over a wide range of operating conditions, from
initial startup through a 1% failed fuel condition. A high radiation level
activates an alarm in the monitor and on the control room and health physics
consoles via the RDMS computer. These radiation monitors do not perform
any control function.

3.5-21

Piping and electrical connections are provided for a future turbine building•
3.5.5.8 Turbine Building Drains Liquid Effluent Monitor
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drains liquid effluent monitor located in the turbine building.

3.5-22

•

•

•
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TABLE 3.5-1

PARAMETERS USED IN THE CALCULATION OF FISSION
PRODUCT ACTIVITY IN REACTOR

(DESIGN BASIS)

1. Ultimate core thermal power [MWt]

2. Clad defects, as a percent of rated core thermal
power being generated by rods with clad defects [1%]

3. Reactor coolant liquid volume [ft3 ]

4. Reactor coolant full power average temperature [OF]

5. Purification flow rate (normal) [gpm]

6. Effective cation demineralizer flow rate [gpm]

7. Fission product escape rate coefficients:

a. Noble gas isotopes [sec-I]
b. Br, Rb, I and Cs isotopes [sec-I]
c. Te, Se, Tc, Sn and Sb isotopes [sec-I]
d. Mo isotopes [sec-I]
e. Sr and Ba isotopes [sec-I]
f. Y, Zr, Nb, Ru, Rh, La, Ce, Pr, Nd and Pm

isotopes [sec-I]

8. Mixed bed demineralizer decontamination factors:

a. Noble gases and Cs, Y and Mo
b. All other isotopes including corrosion products

9. Cation bed demineralizer decontamination factor
for Cs, Y and Mo

10. Degassifier noble gas stripping fractions

3,654

1.0

12,100

590

80

705

6.5 x 10-8
1.3 x 10-8

1.0 x 10-9
2.0 x 10-9
1.0 x 10-11

1.6 x 10-12

1.0
10.0

10.0

1.0
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TABLE 3.5-2
(Sheet 1 of 3)

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

•
Radionuclide

H-3

N-16

1-130

Concentration (~Ci/gm)

0.12% Clad 1% Clad
Defects Defects

1.00E+<:l0*

4.00E+<:l1

2.lOE-03

1-131

1-132

1-133

1-134

1-135

Kr-83m

Kr-85m

Kr-85

Kr-87

Kr-88

Kr-89

Xe-131m

Xe-133m

Xe-133

Xe-135m

2.70E-01

l.00E-01

3.99E-01

l. 90E-01

2.03E-02

8.61E-02

2.03E-03

6.14E-02

1.78E-01

5.82E-03

5.29E-03

3.83E-02

l. 59E+<:l0

1.48E-02

2.5E+<:l0

9.1E-01

4.0E+<:l0

5.8E-01

2.2E+<:l0 •4.3E-01

1.7E+<:l0

1.3E-01

1.3E+<:l0

3.4E+<:l0

6.7E-02

5.7E-01

2.5E+<:l1

8.2E-01

Xe-135

Xe-137

Xe-138

2.02E-01

l.05E-02

4.99E-02

3.1E+<:l0

1.7E-01

7.1E-01 •* 1.00E+<:l0 = 1.00 x 100





Radionuclide

SB 1 & 2
ER-OLS

TABLE 3.5-2
(Sheet 3 of 3)

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

Concentration (]..I Ci/gm)
0.12% Clad 1% Clad
Defects Defects

•
Ba-137m 1.6E-02*

Ba-140 2.2E-04 4.5E-03

La-140 1.5E-04 1.4E-03

Ce-144 4.4E-04

Np-239 1.2E-03

All others 2.5E-01

Corrosion Products

Radionuclide Concentration (llCi/gm)**' •
Mn-54

Mn-56

Co-58

Co-60

Fe-59

Cr-51

Fe-55

3.1E-04

1.6E-02

2~OE-03

1.0E-03

1.9E-03

1.6E-03

* 1.60E-02 = 1.60 x 10-2

** Corrosion product activities based on values given in Table 2-12, NUREG-0017,
April 1976

•
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TABLE 3.5-3
(Sheet 1 of 2)

PRINCIPAL PARAMETERS USED IN ESTIMATING REALISTIC RELEASES
OF RADIOACTIVE MATERIAL IN EFFLUENTS FROM SEABROOK 1 AND 2

•

•

Reactor Power Level, megawatts thermal

Plant Capacity factor

Operating Power Fission Product Source Term,
percent clad defects

Primary System
Mass of coolant, pounds
Letdown Rate to Chemical and Volume

Control System, (lbs/hr)
Equipment leakage and

Shim bleed rate, (lbs/hr)
Leakage rate to secondary system,

pounds per day
Leakage rate to auxiliary area, pounds

per day
Frequency of degassing (cold shutdown),

times per year
Flow through the purification cation

demo (gpm)
Secondary System

Steam flow rate, pounds per hour
Mass of steam in each generator, pounds
Mass of liquid in each generator, pounds
Mass of secondary coolant, pounds
Rate of steam leakage to turbine building,

pounds per hour
Steam generator blowdown flow rate [gpm]
Degasifier noble gas stripping fractions
Steam generator moisture carryover for

non-vola tiles
Steam generator moisture carryover for

halogens

3,654

0.80

0.12

505,000.

4.01 x 104

4.16 x 102

100

160

2

7.5

15.14 x 106
5,700

95,500
1.8 x 106

1,700
75

1.0

0.1%

1.0%
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TABLE 3.5-3
(Sheet 2 of 2)

PRINCIPAL PARAMETERS USED IN ESTIMATING REALISTIC RELEASES
OF RADIOACTIVE MATERIAL IN EFFLUENTS FROM SEABROOK 1 AND J

•
Containment Building Volume, cubic feet

Frequency of Containment Purges, times per year

Continuous Ventilation Rate, ft3 /min

Turbine Building Leak Rate, gallons per day

Iodine Partition Factors
Steam generator internal partition
Primary coolant leak to auxiliary area
Condenser/vacuum pump (volatile species)

Iodine Decontamination Factor for Ventilation
Systems Charcoal adsorbers

Particulate Decontamination Factors for Ventilation
System HEPA Filters

Liquid Waste Processing Systems

2.715 x 106

4 (refueling
and maintenance)

1,000

7,200

0.01
0.0075

0.15

10

100 •
Input Flow Rate Decontamination Factors

System gallons per day Iodine Cesium, Rubidium Others

Mi scel1aneous
Waste 1360 103 104 104

Equipment Drain 302 104 2 x 104 105

Turbine Building
Sump Waste 7200 1 1 1

Boron Recovery 878 103 2 x 103 104

Steam Generator
Blowdown System 1.08 x 105 103 104 104

•
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TABLE 3.5-4

AVERAGE RADIOACTIVITY CONCENTRATIONS IN THE SPENT FUEL POOL AREA

Assuming the spent fuel pool stores 1/3 of core for one year.
Total liquid mass = 2.8 x 106 lb.
Open area volume = 1.92 x 105 ft3 •
Evaporation rate = 120 1b/hr.
Pool clean-up rate = 120 gpm.

4Area ventilation rate = 4.3 x 10 . cfm •

Isotope

H-3

Kr-85
Xe-131m
Xe-133m
Xe-133
Xe-135

1-131
1-130

Mo-99
Tc-99m
Sr-89
Y-91
Cs-134
Cs-136

• Cs-137
Ba-137m
Ba-140
La-140
Te-129m
Te-131m

Cr-51
Mn-54
Fe-55
Fe-59
Co-58
CO-60

Notes: 1)
2)
3)
4)
5)
6)

•

Pool Water (~i/gm)

6.3 x 10-1

Nil
Nil
Nil
Nil
Nil

2.0 x 10-6
7.2 x 10-9

1.3 x 10-6

1.3 x 10-6
3.9 x 10-9
2.3 x 10-8
2.5 x 10-6
8.7 x 10-7
1.9 x 10-6
1.9 x 10-6
2.0 x 10-9
2.0 x 10-9
1.6 x 10-8
1.5 x 10-9

2.0 x 10-8
3.7 x 10-9

2.0 x 10-8
1.1 x 10-8
1.8 x 10-7
2.4 x 10-8

Open Area (~Ci/cc)

4.7 x 10-7

1.2 x 10-11
5.4 x 10-12
1.8 x 10-11
1.5 x 10-9
2.7 x 10-13

1. 1 x 10-14
4.0 x 10-17

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil
Nil
Nil
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TABLE 3.5-5
(Sheet 1 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (WATER)

•
Radionuclide

H-3

N-16

1-130

Concentration (~Ci/gm)

Expected Values1 Design Values2
.12% Clad Defects .25% Clad Defects

l.00E-03*

1.00E-06

1.45E-07

* 1.00E-03 = 1.00 x 10-3
Note1 of Table 3.5-5 (Sheet 6)
Note2 of Table 3.5-5 (Sheet 6)

1-131

1-132

1-133

1-134

1-135

Br-83

Rb-86

Sr-89

Sr-90

Sr-91

Y-90

Y-91

Y-92

Zr-95

Nb-95

Mo-99

Tc-99m

Te-127m

3.33E-05

l.04E-05

3.51E-05

l.01E-05

1.41E-07

l.02E-08

4.91E-08

9.88E-06

2.24E-05

2.18E-08

1.6E-04

1.lE-05

1.8E-04

2.9E-06

5.8E-05

3.1E-07

9.4E-09

1.0E-06

9.9E-09

4.1E-07

1.6E-08

4.5E-08

4.9E-08

2.0E-04

•

•
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TABLE 3.5-5
(Sheet 2 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (WATER)

1. 29E-07*

1.49E-07

6.28E-07

Concentration (~Ci/gm)

Expected Values! Design Values2
.12% Clad Defects .25% Clad Defects

1.4E-05

2.9E-08

1.60E-05

2.8E-05

3.3E-07

3.0E-07

2.0E-06

1.3E-04

2.60E-07

3.5E-08

7.0E-08

8.8E-06

2.6E-07

1.30E-06

2.00E-07

2.54E-06

3.04E-08

2.35E-08

1. 92E-06

2.88E-06

1.17E-06

2.16E-07

2.29E-06

2.09E-07

1. 23E-07

1. 68E-07

4.82E-08

1.03E-07

Radionuclide

Te-127

Te-129m

Te-129

Te-131m

Te-132

Cs-134

Cs-136

• Cs-137

Ba-140

La-140

Ce-144

Mn-54

Mn-56

Co-58

Co-60

Fe-59

Cr-51

Fe-55

Np-i39

All Others

• *1.29E-07 = 1.29 x 10-7

Note1 of Table 3.5-5 (Sheet 6)
Note2 of Table 3.5-5 (Sh~et ~)
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TABLE 3.5-5
(Sheet 3 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (STEAM)

•
Radionuclide

Concentration (~i/gm)

Expected Values! Design Values2
.12% Clad Defects .25% Clad Defects

H-3

N-16

1-130

1-131

1-132

1-133

1-134

1-135

Kr-83m

Kr-85m

Kr-85

Kr-87

Kr-88

Kr-89

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

l.OE-03*

1.0E-07

1.45E-09

3.33E-07

l.04E-07

3.51E-07

1.01E-07

5.56E-09

2.41E-08

5.63E-10

1.62E-08

4.85E-08

1.61E-09

1.48E-09

1.07E-08

4.37E-07

4.06E-09

5.54E-08

1.3E-04

1.6E-06

l.lE-07

1.8E-06

2.9E-08

5.8E-07

5.1E-08 •2.0E-07

l. 5E-08

3.9E-07

3.9E-07

7.8E-09

6.4E-08

2.9E-06

9.7E-08

3.6E-07

*1.0E-03 = 1.0 x 10-3
Note1 of Table 3.5-5 (Sheet 6)
Note2 of Table 3.5-5 (Sheet 6)

Xe-137 2.88E-09 2.0E-08 ,

•



•
SB 1 & 2

ER-OLS

TABLE 3.5-5
(Sheet 4 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (STEAM)

Concent"ration (llCi/gm)
Expected Values! Design Values2

Radionuclide .12% Clad Defects .25% Clad Defects

Xe-138 1.35E-08* 8.3E-08

Br-83 1. 41E-09

Rb-86 1.02E-ll

Sr-89 4.91E-12 3.1E-10

Sn-90 9.4E-12

Sr-91 1.0E-09

Y-90 9.9E-12

• Y-91 4.1E-I0

1.6E-llY-92

Zr-95 4.5E-ll

Nb-95 4.9E-ll

Mo-99 9.88E-09 2.0E-07

Te-99m 2.24E-08

Te-127m 2.18E-ll

Te-127 1. 29E-I0

Te-129m 1. 49E-I0

Te-129 6.28E-I0

Te-131m 2.09E-10

Te-132 2.54E-09 1.6E-08

Cs-134 2.88E-09 2.8E-08

• *1.35E~08 = 1.35 x 10-8
Note1 of Table 3.5-5 (Sheet 6)
Note2 of Table 3.5-5 (Sheet 6)
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TABLE 3.5-5
(Sheet 5 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (STEAM)

•
Radionuclide

Concentration (~Ci/gm)

Expected Values! Design Values2
.12% Clad Defects .25% Clad Defects

Cs-136

Cs-137

Ba-140

La-140

Ce-144

Mn-54

Mn-56

Co-58

Co-60

Fe-59

Cr-51

Fe-55

Np-239

All Others

1.30E-09*

1. 92E-09

2.35E-ll

3.09E-ll

4.82E-ll

1.71E-09

2.16E-10

1. 23E-10

2.00E-10

1. 68E-10

1.03E-IO

2.29E-09

1.4E-08

1. 3E-07

3.0E-10

7.0E-ll

2.9E-ll

2.6E-10

2.OE-09

8.8E-09

2.6E-10 •3.5E-ll

3.3E-10

*1.0E-09 = 1.0 x 10-9
Note1 of Table 3.5-5 (Sheet 6)
Note2 of Table 3.5-5 (Sheet 6)

•
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TABLE 3.5-5
(Sheet 6 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS

•

•

2.

Bases:

Bases:

.12% clad defects
100 lbs day-1 primary-to~secondary leak rate
75 gpm steam generator blowdown rate
95.5x103 Ibm per steam generator
3654 MWt
0.1% moisture carryover for non-volatiles
1.0% moisture carryover for halogens

0.25% clad defects
20 gal/day primary-to-secondary leak rate
50 gpm steam generator blowdown rate
97,000 Ibm per steam generator
3654 MWt
0.25% moisture carryover for non-volatiles
1.0% moisture carryover for halogens
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TABLE 3.S-6

LIQUID WASTE RELEASE SOURCE TERMS
(PER UNIT)

•
Source Flow Rate Activity

Containment Bldg. Sump 40 gpd

Auxiliary Bldg. Floor Drain 200 gpd

Laboratory Drains 400 gpd

Sampling Drains IS gpd

Miscellaneous Sources 700 gpd

Turbine Bldg. Floor Drain 7200 gpd

PCA

0.1 PCA

0.002 PCA

PCA

0.01 PCA

Steam activity in the
secondary system
(Reference Table 3.S-S)

Steam Generator Blowdown

Tritium Control Releases

1.08x10S gpd

2.0 x lOS gal/yr

Secondary side activity
levels (water)
(Reference Table 3.S-S)

PCA •
PCA primary coolant activity

•
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TABLE 3.5-8

ACTIVITY INPUT TO THE BORON RECOVERY SYSTEM
FOR TRITIUM CONTROL PER UNIT (CURIES/YEAR)

EXPECTED BASIS

•

•
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•
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TABLE 3.5-9
(Sheet 1 of 2)

GASEOUS WASTE RELEASE SOURCES AND ASSUMPTIONS

1. Containment Purge;

Reactor coolant leakage

Noble gases released - 1% of the total reactor coolant daily

Iodine released - 0.001% of the total reactor coolant daily

Charcoal filter efficiency - 90%

Containment vent ~ 4 purges per year, during shutdown in addition to
an o~-line purge system operating at a continuous 1000 scfm purge rate
during power operation.

Containment free volume - 2.715 x 106 ft3

2. Auxiliary Building;

Reactor coolant leakage - 160 lb/day

Noble gases released -100%

Iodine released - 0.75%

Venting mode - instantaneous release through charcoal filter

Charcoal filter efficiency - 90%

3. Main condenser Vacuum Pump;

Steam generator tube leak - 100 lb/day

Carry-over in the steam generator - 100% for noble gases
1% for iodines

.1% other nuclides

Fraction of main stream which reaches the main condenser - 65%

Partition factor of noble gases in the main condenser - 1.0

Partition factor of iodine in the main condenser - 0.15

Partition factor of non-volatiles in the main condenser - 0.0

Charcoal filter efficiency - 90%
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TABLE 3.5-9
(Sheet 2 of 2)

GASEOUS WASTE RELEASE SOURCES AND ASSUMPTIONS

Vacuum pump flow rate - 60 cfm

4. Turbine Building Leakage;

Secondary steam leakage - 1700 lb/hr

Noble gases released - 100% of the leakage

Iodine released - 100% of the leakage

5. Waste Gas System Releases;

Continuous stripping plus two reactor volume degassed per year.

All go through the GWS

Delay time in the charcoal bed - 60 days for Xenon
85 hours for Krypton

•

•

•
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TABLE 3.5-10

(Sheet 1 of 2)

ANNUAL GASEOUS EFFLUENTS RELEASE (Ci/IEl

Containment PAB Turbine Main Condenser Gaseous Waste Total
Radionuclide Purge Venting Venting Off-Gas System System (1 Unit)

H-3 3.7E+02* 3.7E+02 c c c ] .4E+02
C--14 1.0E+OO a a a 7.0E+OO 8.0E+OO
Ar-41 2.5E+01 a a a a 2.5E+01

Kr~83M a a a a a a tn
t%jl;l:l

Kr-85M 7.0E+OO 2.0E+OO a 1.0E+OO a 1.0E+01 :xl, .....
Kr-85 1.0E+OO a a a 2.6E+02 2.6E+02 0

t-lQ'>

Kr-87 2.0E+OO 1.0E+OO a a a 3.0E+OO tn
N

Kr-88 1.OE+O 1 4.0E+OO a 2.0E+OO a '1.6E+01
Kr-89 a a a a a a

Xe-131M 3.0E+OO a a a 2.0E+01 2.3E+01
Xe-133M 1.6E+01 a a a a 1.6E+O.1
Xe-133 8.6E+02 3.4E+01 a 2.1E+01 7.7E+01 9.9E+02
Xe-135M a a a a a a
Xe-135 3.1E+01 4.0E+OO a 3.0E+OO a 3.8E+01
Xe-137 a a a a a a
Xe-138 a 1.0E+OO a a a 1.0E+OO

* 3.7E+02 = 3.7 x 102

(a) Less than 1.0 Ci/yr/unit for Noble Gases and C-14
(b) Less than 0.0001 Ci/yr/unit for Iodine
(c) Less than 1.0 percent of total for this nuclide



TABLE 3.5-10
(Sheet 2 of 2)

ANNUAL GASEOUS EFFLUENTS RELEASE (Ci/yr)

Containment PAB Turbine Main Condenser Gaseous Waste Total
Radionuclide Purge Venting Venting Off-Gas System System (1 Unit)

1-130 b b b b b b
1-131 1.5E-02 4.3E-03 1.8E-03 2.7E-02 b 4.8E-02
1-132 b b b b b b
1-133 1.lE-02 6.3E-03 1.9E-Q3 4.0E-02 b 5.9E-02
1-134 b b b b b b
1-135 b b b b b b Ul

t7jb;j
:;d
I .....

Mn-54 2.2E-04 1.8E-04 4.5E-05 4.4E-04 0c c t"'Q'>
Fe-59 7.4E-05 6.0E-05 1.5E-OS 1.5E-04 Ulc c N

Co-58 7.4E-04 6.0E-04 c c 1.5E-Q4 1.5E-03
Co-60 3.3E-04 2.7E-04 c c 7.0E-OS 6.7E-04
Sr-89 1.7E-05 1.3E-05 c c 3.3E-06 3.3E-05
Sr-90 2.9E-06 2.4E-06 c c 6.0E-07 5.9E-06
Cs-134 2.2E-Q4 1.8E-04 c c 4.5E-05 4.4E-04
Cs-137 3.7E-Q4 3.0E-Q4 c c 7.5E-OS 7.4E-04

* 3.7E+02 = 3.7 x102

(a) Less than 1.0 Ci/yr/unit for Noble Gases and C-14
(b) Less than 0.0001 Ci/yr/unit for Iodine
(c) Less than 1.0 percent of total for this nuclide

• • •



en
~t:l:l

200 ft3 0.2 - 4 Ci 800 ft3 0.364 11 ::p~
0
t"'Q'l
en

N

0.5 - 2 Ci 4860 ft3 0.00296 675 - (55 gal. drum)

•

~

Spent Resin

Evaporator Bottoms
and Other Liquid
Waste

Non-Compressible
Solid Waste

Compressible Waste

•
TABLE 3.5-11

ANNUAL SOLID WASTE GENERATION VOLUMES FOR
BOTH REACTOR UNITS

Average Curie
Quantity Curie Content Shipping Volume Per Yack~ge

1430 ft3 16 100 Ci(l) 2145 ft3 555, ,

3979 ft3 65.5 Ci 5969 ft3 .819

•

Number of Containers

29

80

Total 5609 ft3 16,200 Ci 13,774 ft3 675 - 55 ga1' drum 2
120 - 75 ft container( )

(l)After 180 days of decay
(2)Storage facilities are capable of storing 60-75 ft3 containers of high

level waste for six months



SB 1 & 2
ER-OLS

TABLE 3.5-12

BORON RECOVERY SYSTEM RELEASES
(Each Unit)

•
Radionuclide

1-131

1-132
1-133
Rb-86
Sr-89
Mo-99
Tc-99m
Te-127m
Te-127
Te-129m
Te-129
Te-132
Cs-134
Cs-136
Cs-137
Ba-137m
Cr-s1
Mn-S4
Fe-55
Fe-59
Co-58
Co-60

All Others

Total
(Except Tritium)

Annual Release (Ci/Year)

1.s7E-02*

4.00E-Os
8.00E-Os
1.00E-OS
1.00E-Os
9.00E-OS
8.00E-Os
1.00E-Os
l.OOE-OS
2.00E-Os
1.00E-Os
4.00E-05
6.33E-03
7.60E-04
4.78E-03
4.48E-03
3. OOE-Os
1.00E-Os
4.00E-OS
2.00E-OS
3.10E-04
S.OOE-Os

l.OOE-OS

3.30E-02

•

* 1.S5E-02 1.55 x 10-2

•



•
SB 1 & 2

ER-OLS

TABLE 3.5-13

NON-RECYCLABLE RELEASES FROM-LIQVIDWASTE SYSTEM
(Each Unit)

•

•

Radionuclide

1-130
1-131
1-132
1-133
1-135
Mo-99
Tc-99m
Te-129m
Te-129
Te-131m
Te-132
Cs-134
Cs-136
Cs-137
Ba-137m
Cr-51
Fe-55
Fe-59
Co-58
Co-60
Np-239

All Others

Total
(Except Tritium)

* 2.00E-OS 2.00 x 10-S

Annual Release (Ci/Year)

2.00E-05*
2.37E-02
5.20E-04
7.67E-03
8.40E-04
4.80E-04
4.50E-04
2.00E-05
l.00E-05
1.00E-05
1.70E-04
2.90E-04
1.30E-04
2.10E-04
1.90E-04
2.00E-05
2.00E-05
1.00E-05
1.80E-04
2.00E-05
l.OOE-OS.

l.00E-05

3.50E-02



SB 1 & 2
ER-OLS

TABLE 3.S-14

STEAM GENERATOR BLOWDOWN LIQUID RELEASES
(Each Unit)

•
Radionuclide

1-130
1-131
1-132
1-133
1-134
I-13S
Br-83
Mo-99
Tc-99m
Te-132
Cs-134
Cs-l36
Cs-137
Ba-137m

All Others

Total
(Except Tritium)

* 1.0E-OS 1.0 x 10-S

Annual Release (Ci/Year)

1.0E-OS*
1. S7E-03
S.40E-04
1.62E-03
3.0E-OS
S.3E-04
1.0E-OS
S.OE-OS
1.2E-04
1.0E-OS
2.0E-OS
1.0E-OS
1.0E-OS
S.OE-OS

Negligible

4.6E-03 •

•



•
SB 1 & 2

ER-OLS

TABLE 3.S-1S

NORMAL SECONDARY SYSTEM CONDENSATE LEAKAGE RELEASES
(Each Unit)

•

•

Radionuclide

1-130
1-131
1-132
1-133
1-13S
Mo-99
Tc-99m
Te-132
Cs-134
Cs-136
Cs-137
Ba-137m
Co-S8

·Total
(Except Tritium)

* I.OOE-OS = 1.00 x 10-S

Annual Release (Ci/Year)

1.00E'-OS*
2.93E-03
1.90E-04

./ .
2. S3E-03
S.40E-04
9.00E-OS
1.S0E-04
2.00E-OS
3.00E-OS
l.OOE-OS
2.00E-OS
2.00E-OS
2.00E-OS

6.S8E-03



SB 1 & 2
ER-OLS

TABLE 3.5-16

SUMMARY OF NORMAL RADIOACTIVE LIQUID RELEASES
(Each Unit)

•
Radionuclide

1-130
1-131
1-132
1-133
1-135
Br-83
Rb-86
Sr-89
Mo-99
Tc-99m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
Te-132
Cs-134
Cs-136
Cs-137
Ba-137m
Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Np-239

All Others

Total
(Except Tritium)

* 4.00E-OS 4.00 x 10-5

Annual Release (Ci/Year)

4.00E-05*
4.40E-02
l. 30E-04
1.19E-02
1.91E-03
1.00E-05
l.OOE-05
l.OOE-05
7.10E-04
8.00E-04
1.00E-05
l.OOE-05
4.00E-05
2.00E-05
1. 00E-05
2.30E-04
6.66E-03
9.10E-04
5.02E-03
4.74E-03
5.00E....:05
1.00E-05
6.00E-05
3.00E-05
S.20E-04
8.00E-OS
1.00E-05

2.00E-05

7.92E-02

•

•



•
SB 1 & 2

ER-QLS

TABLE 3.S-17

RADIOACTIVE LIQUID RELEASES DUE TO ANTICIPATED OPERATIONAL OCCURRENCES
(Each Unit)

•

•

Radionuclide

1-130
1-131
1-132
1-133
1-134
I-13S
Br-83
Rb-86
Sr-89
Mo-99
Tc-99m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
Te-132
Cs-134
Cs-136
Cs-137
Ba-137m
Ba-140
La-140
Cr-Sl
Mn-S4
Fe-SS
Fe-S9
Co-S8
Co-60
Np-239,

All Others

Total
(Except Tritium)

* 7.S7E-OS 7.S7 x 10-S

Annual Release (Ci/Year)

7.S6E-OS*
8.33E-02
2.46E-03
2.26E-02
S.68E-OS
3.62E-03
l.89E-OS
l.89E-OS
1.89E-OS
1.34E-03
l.SIE-03
1.89E-OS
1.89E-OS
7. S7E-OS
S.68E-OS
1.89E-OS
4. 54E-04
l.26E-02
1.72E-03
9. SIE-03
8.98E-03
l.OOE-OS
l.OOE-OS
2.84E-04
7. S7E-OS
3.60E-04·
1.70E-04
2.97E-03
4.36E-04
S.68E-OS

3.79E-OS

l.SOE-OI



SB 1 & 2
ER-OLS

TABLE 3.5-18 •(Sheet 1 of 2)

RADIONUCLIDE DISCHARGE CONCENTRATIONS
NORMAL LIQUID RELEASES - INCLUDING ANTICIPATED OPERATIONAL OCCURRENCES

Total Annual Discharge Fraction
Release Concentration (MPC)w of

Nuclide (Ci/yr/unit) ( J.Ci/ml) ( l-Ci/ml) (MPC)w

H-3 7.30E+02* 1.lE-06 3E-03 3.7E-04

I-DO 1.2E-04 1.8E-13 3E-06 6.1E-08

1-131 1.3E-01 2.0E-10 3E-07 6.6E-04

1-132 3.9E-03 5.9E-12 8E-06 7.4E.,..07

1-133 3.6E-02 5.5E-ll 1E-06 5.5E-05

1-134 1.0E-04 1. 5E-13 2E-05 7.5E-09

1-135 5.8E-03 8.8E-12 4E-06 2.2E-06

Br-83 4.0E-05 6.1E-14 1E-07 6.1E-07 •Rb.,..86 2.0E-05 3.1E-14 2E-05 1.5E-09

Sr-89 3.0E-05 4.6E-14 3E-06 1.5E-08

Mo-99 2.1E-03 3.2E-12 4E-05 8.0E-08

Tc-99m 2.4E-03 3.7E-12 3E-03 1.2E-08

Te-127m 3.0E-05 4.6E-14 5E-05 9.2E-10

Te-127 3.0E-05 4.6E-14 2E-04 2.3E-10

Te-129m 1.2E-04 l.8E-13 2E-05 9.2E-09

Te-129 9.0E-05 1. 4E-13 8E-04 1.8E-10

Te-131m 3.0E-05 4.6E-14 4E-05 1.lE-09

Te-132 7.3E-04 1.1E-12 2E-OS S.6E-08

Cs-134 2.0E-02 3.0E-ll 9E-06 3.4E-06

Cs-136 2.7E-03 4.1E-12 6E-05 6.9E-08

Cs-137 1.SE-02 2.1E-ll 2E-05 1.2E-06 •
* 7.30E+02 7.30 x 102



•



SB 1 & 2
ER-OLS

TABLE 3.5-19

GASEOUS RELEASES WITH 0.5% FAILED FUEL (ONE UNIT)
•

Total, Off-Normal Unit
Radionuclide Release Rate ( Ci/year)

Kr-85M 4.2E+01

Kr-85 1.lE+03

Kr-87 1.3E+01

Kr-88 6.7E+01

Xe-131M 9.6E+01

Xe-133M 6.7E+01

Xe-133 4.1E+03

Xe-135 1.6E+02

Xe-138 4.2E+OO •1-131 2.0E-01

1-133 2.SE-01

•



•
SB 1 & 2

ER-OLS

TABLE 3.5-20

GASEOUS RELEASES WITH 500 GAL/DAY STEAM
GENERATOR TUBE LEAKAGE FOR 90 DAYS (ONE UNIT)

Total t Off-Normal Unit
Radionuclide Release Rate ( Ci/year)

Kr-85M 1.6E+01

Kr-85 2.6E+02

Kr-87 3.0E+OO

Kr-88 2.8E+01

Xe-131M 2.3E+Ol

Xe-133M 1.6E+Ol

Xe-133 1.lE+03

Xe-135 5.6E+Ol

• Xe-138 1.0E+OO

1-131 2.2E-01

1-133 3.1E-01

•



SB 1 & 2
ER-GLS

TABLE 3.5-21

GASEOUS RELEASES WITH 1 GAL/MIN OF REACTOR
COOLANT LEAKAGE TO CONTAINMENT FOR 12 DAYS, FOLLOWED

BY A CONTAINMENT PURGE (ONE UNIT)

•
Total, Off-Normal Unit

Radionuclide Release Rate ( Ci/year) (1 )

Kr-85M 1.0E+01

Kr-85 2.6E+02

Kr-87 3.0E+OO

Kr-88 1.6E+01

Xe-131M 2.3E+01

Xe-133M 1. 7E+01

Xe-133 1.0E+03

Xe-135 3.9E+01 •Xe-138 1.0E+OO

1-131 5.6E-02

1-133 6.1E-02

(1) Total release from all sources for 1 unit operating with 1 gpm of
reactor coolant leakage in the containment for 12 days prior to purge
and the following assumptions:

a. Iodine partition factor = 0.0075

b. Carbon filter efficiency = 90%

•
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TABLE 3.5-22

GASEOUS RELEASES WITH 200 GAL/DAY REACTOR
COOLANT LEAKAGE TO AUXILIARY BUILDING FOR 90 DAYS (ONE UNIT)

Total, Off-Normal Unit
Radionuclide Release Rate ( Ci/year)

Kr-85M 1.4E+Ol

Kr-85 2.6E+02

Kr-87 5.2E+OO

Kr-88 2.5E+Ol

Xe-131M 2.3E+01

Xe-133M 1.6E+Ol

Xe-133 1.1E+03

• Xe-135 4.7E+Ol

Xe-138 3.2E+OO

1-131 5.8E-02

1-133 7.3E-02

•
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• INPUT FROM UNIT 1 AND
UNIT 2

FLOOR DRAIN TANKS
10,000 GALS EACH

F.D.TANK
PUMP

ED.
FILTER

T - 10,000 x 0.8 = 320 MIN
PROCESS - 25

ED.TANK
PUMP

F.D,
FILTER

WASTE TEST
TANK PUMP

WASTE TEST
TANK PUMP

TDISCHARGE

10,000 x 0.8
150

= 53.3 MIN

WASTE
EVAP,

REBOILER
PUMP

WASTE
EVAP.

REBOILER

EOUIP,
VENT

•

NOTE:
ALL COMPONENTS &
PIPING ARE
SAFETY CLASS NNS

WASTE
EVAP.
DIST.

ACCUM.

WASTE
. EVAP.

DIST.PUMP

WASTE EVAP.
DIST.COOLER

WASTE
DEMIN.

WASTE
DEMIN.
FIL TER

OVERALL PROCESS

TDELAY
= 320 + ('h x 53.3)
= 346.7 MIN

150G,P.M.
RELEASE

• PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
LIQUID WASTE SYSTEM SCHEMATICSEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATI NG LICENSE STAGE

I FIGURE 3.5-3
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••2 PI PING IIAT'L; SB'423-82S

**3P1PING MAT'L. SB·424.825
,U'4PIPING IIAT'L. SA-240-TP304L
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WASTE
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•• 'WL-P-93
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REB OILER PUMP

Itn

, ..
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959-2 'AI4-3A'

959-1-·"3-24"

965-1-••,-I~" I I I

982-1-.AI -%"
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REBOILER
~

I

L ----- - _.--- -- - -----1
I
I
I~

I ;-
I ~

-------r-I~-l Li

•
I..........

r-
I

INSTRUMENTATION SYMBOLS

NOTE 5

983-1- AI - 2'

~'-W'L- VI89

.. 972-2-·· ... --,....

~ ..974+AI4-~~
•• \IIL-P-9

WASTE'EVAF!
BOTTOMS 'PUMP

.t!l1.i

I 12-WL-1I204 ,

AS-2317-II-A"B"

AS-23IS-I-AI~'

ASC-2417+AI-2'

®.-

AI- _II

AUX.STII.
AS-2311-2-S'
F-BOS032
LOC 8"-3

/

QY HIGH WASTE CONCENTRATES TA!'lK
WS-TK-76 & HIGI' COOLE R OUTLET
TEMPERATURE AND LDW EV4 LEvEL
DISCHARGE INTERLOCK

® WL- P- 95, DISTILLATE FLUSH VI82 INTF.RLOCK
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE LIQUID WASTE SYSTEM

SEABROOK STATION - UNITS 1 & 2 EVAPORATOR EV-4
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805620 I FIGURE 3.5-4, SH. 2



BRS-I~44-1-"7-,1

qnh_'_lt.7_'~ ...

IFD~LTR) n_ _ () t "I
WL- F-54A&8 906-3-" 7- 3"F-5619
LOC 8-1

rWEDC
WL- E- 00
F 805620

') 967-3- A7-W2': .1
LOt C-I

'"
~~
~::-
"'CD
v) (/)

Q.-*
'l'

"<>

1
«

!~-
'<,

I!J

3/.i-WL-VI31

946-2-A1-~"

WL-F-S9
WASTE~IL TER

SAFfTY CLASS NNS

~

NOTE 3 ~ "
~1-9Il8-I-A7-\
LOG C-4 I t-f~-Wl:VZIS

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE LIQUID WASTE SYSTEM
SEABROOK STATION - UNITS 1 & 2 DEMINERALIZATION AND TESTING

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-805621 I FIGURE 3.5-4, SH. 3

HOLDS
I. DISCHARGE FLOW ELEMEMT.

Z~ WL-V2ZI

948-2-A7 2

58-,1362-8 -A7-2'

.82 - . I~RST " >
IlNIT I r F~e6~~-'-3

:OC 0'2
986,I-A7-3- 1'l1~~V"'5"":"---,

2-2'-SB-V257 ~?8~22i~~~"
986- 2 -"7- 3" WC C-3

ISRST
NOTE 8 fr--------------------------- R"-2504-1· 3"
RESIN ,F-80SSI3

LOC A-4 • . FILL LOC C-2
3-WL-VI51~

955-1- A7-3\ . ,

944-3-A7-

¥4-WI:-V1I9, , ,I

=tt;>
...
1-
~ 989-1-A7-3/4" ~
V ~
~ ~~

1~-Wl:V27B1 i i II '='(';::',~~:::;I~1
2-W1:VI70 -" i II~ ~'"

I '
: I I It

I t 3~WL- VII7 I I I'
1\ .L I fFO\ 1 ' 943-20-L1-4'~ L 943-21-L1-4'

,:~~ T I~ .:. 'N 4:WW222- 4-~V223 -
947-3-A7-Z" ~ 3~WL-VI21 . ~ L1~. --@ ®--- =LI ,~

I r~ ~ SRS PUMP •. ~ ~
I . ... .:.. R5-2S03-2-4.....:.

Z-WL-VZ39 ~ Z~Wl:VI80 {Wl:VZ31l.'f - DR DRI v ~~

"! I' 993-I-A7-Z· 946-I-A7-3
q

~' I 1 2~WL-V237 I "',., ~WL-VI2'
T I ~-WL-VZ36 .:. '

ii' ' , 3'-WL-VI04 •....v:1 943-17-Al-4'Y
943-2-A7-3 r~ .;.

Z~WL-VI3S I :< :l;

I
'v NOTE 3 ,;,
~ ,
< ,.,
~ ~

I NOTE 13 Z"-WL-VI33 ~ ~

3'-WL-VIZO 3'-WL-VI09 LC

,-
I

.. ..!.

o
'" .~ 2-WL- VI30

/ oj-WL-V99 - - -. ".1 S8-1323,7-AI·4"

THE SYSTEM PREFIX FOR THIS,
DIAGRAM IS·WL UNLESS. OTHERWISE
NOTED.

FOR FLOW SHEET REFERENCE DWG,
SYMBOLS,! ABBR SEE DWG 9763-E-805001

SO. NO. 32 7

FOR GEN NOTES &REE DWGS, 2-SR~~23+A7-4'

SEE DWG. F- 805619



(

RECOVERY
FILTER

DESIGN FLOW RATE
240 GPM

. CESIUM REMOVAL
ION EXCHANGER
RESIN CAPACITY

75 FT3

CESIUM REMOVAL
ION EXCHANGER
RESIN CAPACITY

75 FT'

RECOVERY
FILTER

DESIGN FLOW RATE
240 GPM

FROM CVCS 8< PDT --....,;--------""T'"---------,-------,
DEGASIFIERS•

BORON WASTE
STORAGE TANK

225,000 GALS.

BORON WASTE
STORAGE TANK

225,000 GALS.

T. _ 2.25 x 105 x 0.8
PROCESS - 25

= 72 x 103 MIN
= 5 DAYS

RECOVERY EVAI'
DISTILLATE

ACCUMULATOR

RECOVERY EVAI'.
DISTILLATE

ACCUMULATOR

RECOVERY EVAI'.
BOTTOMS COOLER

RECOVERY
EVAPORATOR25GPM25GPM

RECOVERY EVAI'. RECOVERY EVAI'.
BOTTOMS FILTER BOTTOMS FILTER

F~-...----...,...--lF~--~

RECOVERY
EVAPORATOR

RECOVERY EVAI'.
BOTTOMS COOLER•

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
BORON RECOVERY SYSTEM SCHEMATICSEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 3.5-5

BRS RECOVERY
TEST TANK
18,000 GALS.

RC MAK~UPWTR.SnlG.TANK

BORON WASTE STORAGE TANK

REC.DEMIN.
FILTER

-J RECOVERY
~___ DEMINERALIZER

RECOVERY
DEMINERALIZER

BRS RECOVERY
TEST TANK
18,000 GALS.

1.8x 104 x 0,8
TDISCHARGE = 200

= 72 MIN

DISCHARGE --------e;~-..L..-~iI_....,

NOTE:
ALL COMPONENTS 8< PIPING ARE
SAFETY CLASS NNS

•



INSTRUMENTATION SYMBOLSo TO F-804985·TY.9207

~ TO F-804985-TV-9208

LOC -B-2

AUX JAS 2301-5-4-
F 804985

50-31
l"'HESYSTEM PREfiX fOR THIS DIAGRAM
IS "BRS" UNLESS OTHERWISE NOTED.
fOR fLOW SHEET REfERENCE DRAWINGS
SYMBOLS ABBREVIATIONS SEE DWG.
9763-F-80S001

REFERENCE OWGS:
I-OWG. 9763-F·80S6IS aaRON RECOVERY SYS., EVAp·3A P t 10
2' OWG. ~7S3-F-B05SI6 - - - EVAP-3B P ('0
3-0.697S3-F-B05SIB OEGAS P~IO
4- DWG. 9763-F-80S623 EYAP BOT PliO
S- DWG. 9763-F·eOSG24 TEST If: OEMlN
6- OWG. 9163+805626 POT P (10

LATER:
SAMPLE SINK
ZONE 0-3

OM.1601-19-..."7-( M WT
OM-1601-11-2

• 5
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~7
LDC 84

:,.;
~

~
j
2
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!
!
~

~
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~

,i~

r - ---------

~ !I
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.I
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.I

~
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1928-I-A7· 3-
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"./
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I
I
I
I: 4"I F.O ~

------t--- ::: ;:,
I 0

CS-522"'~A7 -3' I ~

UNIT 2 : F; ~....,
SRS TK
RS-TK-1~AIB

F-BOS'I! :5~BRS-V62
LOC 0-2

EVS ~ •.VREB 'L~ I 18- -A7-4" VG-1530.~-~.1'1983-3-07""8RS-F-5~. F'80~S S••

~~g~~~ 1918-2-07-4 LOC 0-2,999-'2.07-(

J~IlilA , " 24-".
' .' 314:BRS-V22 ~l

2193-1...7-1v2 ~ "MSlllE 011([ WALLij

\"~----"-::::H---Tr:~'8'

• I
'f I
i I

~ ! I + 4.. I

II
t..j,.l(~~r.::~~~1

I. _
~I- -1904-6·A7-~ 1943-3-A1-3

, "8RS-V29'7
L_.,..L-4..c>+-~il1r-'11-~~_;,Z;/_~'--:4'2'~8R~s-~V';;6':'"-::::=:~:l1 L" 1900-4-.7-'"

~I~ 3=BRS-V38 2033-4-A7-1"

~Ir? ~?I
~I~
"I

'! -~ Z:BR'5-V4!>

'" 4 • ..!:iIW~~_------::-:rrt~jr::::r:~:~2'\~~~~~~
q ~ ~
'" '01 ~ 8
~ N

'..
,!.

r
;:s:;~~~

I ,
1891+A7-3

/~~~TTK~79Af8 I I
F'-805Gt3 3:BRS-V64
LOC 0-2

~ II ~
,

SRS Plot.
RS-p-13A'e

LOC 01. !

UlClf-2

<~~~Tk~75AfB
F-8056i3

~

t -:~ir,.~irt6~~~~~i~~tLtf tl~~V~REA 7· ~~~OJE~~ ~~E~~~~~~~g5~·~~~·t?I~JR
2 -WALL PENETRATION ,SnALL 8E SEALED' e. rt~C~~;E~.p~~6r6RN~~MPLE CONNECTIONS;

BETWEEN WALL,AND PIPE. PIPE TO LOCAL DRAIN FUNNEL.

3-ALL PIPI~ IS SAF'ETY CLASS' NNS.NON· SEISMIC 9. LOCATE TEMPERATURE TRANSMITTERS
CATEGORY I UNLESS OTHERWISE NOTED, BETWEEN BOTTOMS COOLER OUTLET

4·V~VE IS 316SS
d

PIPE IS ALLOY 20. S&E UEtC AND FIRST BRANCH LINE.
~EQcal:l=fN~~, ·248· 61 FOR WELDIN ;0 DELETED

5· VA.LVE IS A.LLOY 20. PIPE IS INCOlOY 825 SEE II. VALVE IS ALLOy 20 PIPE IS 30455. SEE
%E~'0I~~~~N~~~3·006.248·51 FOR WELD,ING UEfC SPEC. 9763.006-249-SI'FOR

6- T~BESHEET IS INCOl.OY 825. PIPE IS ALLOY 20 WELDING REQUIREMENTS.
PEC, 9763-00if-24B-5'FOR '2-0E/olINeRALIZERS ARE VENTEO TO
QUI~Ilf£HTS. fLOOR DFWN TANK HEADER.

13·TH[SE 11EMS SUPPLIED BY OEGASIFIER VENDOR.
BUT NOT MOUNTED ON StuD

14·HE,AVY LINES NOT PROVIDED BY DEGA$IFIER VENDOR.
15-CHEMICAL ADDITION AND REMOVAL CONNECTIONS.
t6-VALVE IS CLOSED DuRING UNIT 2 CONSTRUCTION.
'7-CROSBY DRIP PAN ELBOW OR APPRQVED EQUAL
IS-COMPONENTS INSIDE PACKAGE PROVIDED BY DEGASIFIER VENDOR.
19- SEE DRAWING(9763-F·eoS627) FOR WATER SUPPLY TO PUMP

DOUBLE MECHANICAL SEALS. "
2O-THE RECIRCULATiON SAMPLE UHF GATE VALVE ;3A-BRS-V526 &

3o'I'-BRS-v527 & CONNECTON 3"I-OOS-V346 & 3o'I'-8RS-V369 TO
BE ABOvE FL..OO~ ELEVATION +25-0~

21· LOCATE FS INST~n.AENT & VALVE NEAR FLOOR ELEVATION
2~ SUPp!"IED BY TANK VENDOR

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 FILTRATION AND STORAGE

ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805614 I FIGURE 3.5-6. SH. 1
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1"1........__--1 WL-TK-63At B
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•
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_ ~9 '~

.' L C 02~' I _ • !If. INDICATES EQUIP"ENT,~IPING,VALVES
%" I:BRS-V340~ ~ I -. £ INSTRUMENTS FURNISHED WITH

_ • EVAPORATOR PA:KAGE BY VENDOR
-eO I 'I .. £ INSTA~L ~D BY UE £ (.

L, J ~! I ~ ."'IPIPINGIIAT'L. SA-312-TP304L
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~
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)
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TI
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~
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I

2048 J '" - • Ir----------- I I!fLl
l
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I "

I
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I '·fi. "LOC 8-1
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~ffi~~~~~9~3~7~-I~-"',,_;;- II'IlRS-V74 II 3"I '4-BRS-V4~6I 193~-2-A14-\ _.....:1~9.::0.::.8.:.-1;:,3.;,:A~3:,:-~2_'~~--.:~t-b';';iM;j~;;:~_J~~__JL1 .../193~ _I- • -24' /Do,.....,.-----
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I
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REBOILER PUMP ."'BRS-P-BB~--- ... ."'"""',, .....-"' ,.,
____________ ~J ,,,,,,,"' .....,

~ ,FOR GEN NOTES & REE ,DWGS
SEE DWG. F-805614. '

<j)
, •• ~ I.'IJo,!"BRS-V3 C 1'2-i!1l5-V346, .,

I

AS-2314-I-AI-I" (.BRs-v5s;9

) RI' ,./,

LOC 0-3

'cONO. TK
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LOC 0- 3
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I~•. ". fi ~'" ~
u"""'" "> . "
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".,.,.;,."... ~ .
- -- 20~0_1~:~~S~V~

.~

~W.5E Jl~G

'~

~-

@ HIGH E-57A OUTLET TEIiP
HIGH WS-TK-76 LEVEL AND
LOW EV-3B LEVEL W5-TK-7B
TRANSFER VALVE INTERlOCK

® BRS-P-89A, DISTILLATE FLUSH
V316 INTERLOCK

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2
EVAPORATOR EV-3A

ENVIRONMENTAL REPORT . P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805615 I FIGURE 3.5-6. SH. 2



0 ...·1643-2·...1-1'

...

'REfP.
8RS-P- B6A&B
F-60S614

LOC B·2

IlfD.... V!l3

SO NO 31
FOR GEN NOTES & REEPWGS•
SEE DWG. F- 805614. '

CC-815·f -AI-B'

~FIX FOR STHE SYSTEM 7e BRS· UNLES
THIS' OIA~~A~OTED.OTHEBWI

v IZlliiEB4

• • ~N,~I~:;~~E ~~~' ~~::~H~':' ~~i~ALVES
EVAPORATOR PACK... GE BY VENDOR
& INSTALLED, BY UE & C.

EV"'P. VENDOR SUPPLI ED PI PI.~G
• .,PI PING MAT'L.- SA-31 ?-U'304L

• *l'PING ......T'L.-S... -312-TP316L
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I
I
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RECOVERY EV"'P. •I BOTT.= PU...P i-BR~-VI21 I

L ~

AS-23'S-II'AI-8'
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........
z
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N.......
~
:>...

1969-5·A7-3/4',

4'"

~

J~23Ii~12
F-805032
LOC C-ll

ZONE C

@ HIGH E-57B OUTlET TE ...P
HIGH WS-TK-76 LEVEL "'ND
LOW EV-3ll LEV£L' WTTK-18
TRANSFER VALVE INTERLOCK

® BRS- p-e9B DISTILLAT£ FLUSH
V317 INTERLOCK

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 EVAPORATOR EV-3B

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-805616 I FIGURE 3.5-6. SH. 3
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REvRBP
r~"'T---t BRS -P-~7A
f F-a05615l .LOC'S-'

185G -2 -A14 - I~

1 "
IB56+A'7-1 ~

,feR5-VI GoG

eP

HI H
2i~-8RS-'.II"

NOTE 16

~

~

LOC 0-2

"""'®:]PLE SINKrlF:f05Gl4(D

VI983-2-A7-?V4·

-ll~BRS-VISB

w
m~

~

~-eRS-VIS9
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~52A '.
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BOTfQMS
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~
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o
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1--'982-I-AI4-I'
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a

1990-1-A.7-3~
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\-8RS-V'77' LOCC4 " SAMPL~ SINK
r-; 1)-BRS-V'91 F-RO'"'4
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BR("[-57B l - I' < 2
Fs05.'S 2037-2-BI0-1'2 ...... - FILTER
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" - 7" ~
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I ' :j < 2027-2 A7. 4~~,~, I ......., . .."<,.~,,, C' \ 'W., ....,', _ T .To '..,,,,or.
LOC 83 1982-S-BIO-l' I /1982-2-810.1" ,( (~g5~~rr ".,.. NOTE lsI .r2"98S-'-A7-'~ v '~-BRS-V278 lt~~0~.~'4

V LOC C3 ,'.. ~I... r.. . J _
' ~ '985-3-A7-I -.::::7 2-1~-BRS-VIS1 " i-BAT

I!:.-8Rs-v,8B" CS.TK _4B
.. '-../ 2 2-

3
."'8RS-V3S4 ~ , '--' IF-B050'4~ t..J ~"RS- 153 2-19B3'S-A7-1'~ _l , 2-'~-8RS-V277 LOC 0-' UN'T I'. "l '~8 V • ~T. /WLDDRS30 '- --"-' :,..

~ Le. '" 19B5'2-A7-,Ii, ~ ~ '-F 805S'7 c~ I _ 2-I083-'-A7-1!j, '" rrZS-TK-.8

\
'-" 1~2-BkS-VI54 LOC C 3 • ,-., --c7. F-B0501~

I f v 1 2"983-S-A7-~~ LOC D-' UNIT 2

2-IBB3-4-A7..3~ ~ 1, ~" 2~:}.~-8RS.V503

~
'2·PR5.V27' L!J

" OR2·1~·BRS-V27e

® INTERLOCK WITH EVAPORATOR CONe. DISCH. VALVES (WLODR5:lOl
F-B05GI7
LOC C3

1---"1989+"7 -3/4"'

t-l ~-8RS-V'90

SD 31
THE SYSTEM FREFIX FOR THIS DIAGRAM

IS 'BRS' UNLESS OTHERWISE NOTED,

FOR NOTES & REFERENCES SEE
DWG. 9763-F-805614

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 EVAPORATOR BOTTOMS

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-B05623 I FIGURE 3.5-6, SH. 4



V RMW·IIl1-2.-A7 -2'

~.. i-RMW-V97

2~RII.'V99.

LDC 0-2

TX
R5-TK"79A&B

~
!!

i:>..
~

.13'BRS.V465

-'-

4:BRS-V194

2'8RS-V206
3-BAS-V372" I

1995~""7-3.-z.W
I
I

. 1~95-t·A7 -,- "• ZOOB-'-A7-~ 1993-I-A7-4

~-8llS~'t . 4'BR~V"5

~ ' 1993.2 ••1-3' 1992-3·.1-4'.'"

L.De 83

• *'-BA~'VZ39 ,.-19".1-'.7-3'

1999-B-.#,7 -~...y 3'BIlS''!Z31 / 'WTT OISCH HDA
~ L,Il43-3-4" .

• AII'E '. V? F-BO ~I
194Z'3-A

7
1!z 50 .' ~-BRS- 23Z lOC B-1, 3-8AS-V409

'1\ 1942-Wo7-2'" re-- ~-1lRS-V236 ~ 3:BRS-vZ6~

l
l;'ii~C:£-~6A "-\ ~ ~ ,sINK r--'';'' .. ' - NOTE 18 ~K-12
F'80~6IS / \: Ic~,,, ' 1"7' 3~RS'VZ66 F- 80S0Z1
L.OC, C-I • n,r-.. 1999_5_~~2 ~ ; I~OZO+A7'3' LDC 9-4 UNIT I

1969-4-A7-1~ "'\ 19U-5-A7-Z' FCT: FliT:, 194Z-II-A7-Z' ~ ' :l: Z~'-eRS-V26S
I~~~C"'\. \ r ~ 2~BR?'V88 2'BRS-V89 'f" -:;-:-" ...-2011-1.•

1
-% ' ; ~ 2....IIW-'I'K-12

1~";;,-",f..~~6B / 'NOTE 22 ' NOTE 22, ~ • J 3.~BRS-II257 ' 'Z'3'BPS-V:~66F-80~021
L.O', C-I V 24'MW 24'11. V ,., t-1 ... ":BRS'V221 2·Z02O-l-A1-3', we 8-4 UNIT ~_ ::a "'4 ~S-II2~ "'4. 2'~-2-A7· 1999'11 ...7-2

, /' I!l!l9-H~'" _~8'5"1'% ~~-811S-V506. IBWST .:

FL.OATING .1. . T~.1. . . 1~~:TK-S6A&B
SEAL.(TVP) ( ) '[, JlRS.- ,.r r' .. 2-BIlS-V240 2·BRS·YZ41 05£014

"

' • ' 3~AS-V237' ~~t 'II 1 3-BRS·V223 T LOC C-I
,2014'I-A7-4' 2013-1-A7-4 1999'6'A1-3' ~

~
BRS'TK-seBIE':::':201f::3_'-'12 J 2013-3-.7,112' BRS-Jj(-5eA 'D.EM1I!l
RECOVERY ...~'"' "I"Z';'BRS-V541 , I12--BRS-V544',---,::"7' RECOVERy~ . FILTER
~ -:: "-NOTE 21 NOTE 2!1~'F~;r TEST TANK , a:JI2 • ~ H&

NNS '2 2OI4.4-.7-1#j 'r2013-4-.7-'IIi' NNS '" 2012-I·A7·3I'l..... ~ ' I
" " ~I ,\ ' .' ~ lPI2 --v.:......J

i, ,.' ' ,- . h_ l' 00 *AS·23Z6·'~·A . lin • , 4S-2325.7·AI-I" U"'.....- ;;;
AU. ,J!.~I!' , AU. STII ' '" ~4-BRS-V2~8~AS-230Hi-3 I l'A~..-,230~G-:! ~ !!! d998-4-" -3' T. '

LT HEATING ,F-804:'S5,. F- 04985 HEATING LT 3~BRS'VZZ8~'
~ PANEl:'.... Hsd-2~s~~I.lvz - -.,.....:,J I-"PANEL ----® ,~ __ CQ~~!~ CONOTK ~ ~. . 5

f
AS~-TK'1I7 ASC:TK-1I7 r@2009-1'(7-,'."-@OI

LOCC
'

LT F '80498" F -8049B5 LT .... ,
91 LDC C-3 LOC n'3 , ,~

-1-BRS'V~46 1993-3-A7-2\ :BR5-VI97 2:8RS-VI96' 1992-4"7-2 2~BR5-V545-1- '!-8AS-VI]77 ~ ~
.. ' , -20';'2-A7-2 . . 2OIN-A!-2'_IA V-1-~~:~2. 3 .!-OC c{"; t-t ~"8RS-V25~ ~'BRS-V2<o6,
2-8RS-1I264-~ ! 24 III.., 'AStMi'\ L W AS/fiSi:\, 24 III.., ffi .V~-3-A7-2~ ~-BAS-V233 1,199B-3-A7-1i

• Ie "'e210r -. ... = p: ;. .... 1999'Z"1-~4 _/~B-7"'7-~
2019-1-A7-2 In '--'" "'\ ~DR4451 ~ '--'" n rn I IT ,I. /

L-
1

AU•. STM.SYS; Lnc 0"4 flUll.SlM.SYS, K I ,iJ!.S.' iJ ' . -
.~, ,i-" 3-6RS-VZ29 Icc~~_ 3-8RS-VZ2~ ~~ CEI I Z:8RS-II23! <~ 1998-8,", '6' 3

I ,'~ l -.1 "2010-1-A7,314' '- I' 3~BR5-V222
, 2'8AS-VZ34 r:1 I ~~ II RMW.Il1·':.1-Z' I • I RMW WTR PIII~P:J. RMW-P'I6A&B

I I t.-- 199B'I-A7-;''-- Z'RMW""'~ I {.._-V48 F,-l!Qs.Q?L_
_I IWLO ('(1\'l ...l -~-BRS'V2S6 ' UNIT I LOC A·4

k
.. ~!811S-V2OB !-BRS-V201 I <'F'SOStm' ~ 4 2-RIIW'1II7'I-A7-Z' ! • • RMW WTR "~.P.I·I
,,," :~. 2-RMW'P IGA&B

I
,:.' . I 'L.." LDCC-3 T .." 2'2"HMW'V49 2'2'AIlW-V4eI··,f;~.!L-
.. ,N'" 3-BRS"'221 NOTE 12 ,. ~ 1-, • UNIT 2 LOC A-4, .. I '2a!6-1 A77 '/ ~ 7" ~ 2-RMW'11I7-4-A7'~4-

!
~' 'f - - t..Oe 0-4' , ,~3-"R5-V200 2-~-RMW'VII5-

- -r, , T . I.;. 1'-: .1. 1994-10-A7-1 '

I 2 I :i -BR5-V24B T,/3'-BRS-V247 I~BA5-V~, ~

~
I ~ 7 "1 IRS_T:

K
79A&B "I ~1994'2'A7'3

F. M'; I, ~F::'~''''
79~9 " {'8RS-~::: -I-A7-3 LOC 0-2

I . 1994-9"1~;\' I"r.ir' ~iITNEi+ 1/19~4-7~'1~' 3'BRS-V245

1995-2-,7 -3 ~BA~-V224'\ t 3-8RS-V250 3"SRS-V249 ~U Ii ~4'8RS-V20S

I
I I ZOZ4-3-.1-2" I I, ~,--- "!,:,1,S"~~'2OO4-IA1'3' 2oo3,1-A1-37. Ie_

• +\ 2:BR"S-V209 t' ,2!BR5-V3
12 t, i-BRS-V202 11_1994-2'.1'3" r-~~ ~~C! -

3-BAS-VZ07. 4-BR5'V373 4-BR5-V314 I .... r-- .

I
' .aK.S.' '" Illl -I 3~BRS-VI99 ~~ DM·14S ~ ~

RECOVERY , RECOVERY

z'-BRS'V37I , I 3~BRS-VI98 DEIIIN.8 ~ 18 OEIIIN
.. • NH5:g ~

~I 1997-Z-A7-\', -

I ~-8R5-V218~ ~ I I .-7

I t\ "-Rr=--u.. ~q-;J~'II " III ". r- ~,fBR5-V2'31 3' BRS-V 243
" -"r' ...... 2oo0'I-A7-3 ......·~7

~-8AS:3f04I .J. . .l. '-1996-2-'1~' ,1/
r:i y"-BRS-V20~ 2-R-s:Ylle 3-BRS-VZ4;r .T, '!J RS-2504'5-A1-3'

78 ,2'RS-v89 '1994'"-"-~' I~ . -1.._,,#-, I 'It I 1!'~':'J:.. I

17
· 1994'S-A1-\ l ' S I F-805GI;g I

1992-o-A7-4 I '~1994-"A1.'J.i' .. 1996-I-A7-3' 3'R ·V23 LDCD'~
4~RS-VI93 ~ ~ r2006....1-~· T..... / _ 'iJ--IYIL~ RS-~504-6-A7-3· /~~~p!;3:&8 J

199Z-Z"1-3'-/~I\- \ ~ ~ ~ 3~8RS-V217 3'-RS-V24 " ,1--t3~BRS-VZI2 I '~80i~i~
RECOVERY TEST ~-BRS'Y~2, 1997-I-A7-:5' , T

TANK PUHp r- RS·~04.IO-A7.2"

~~'79A~798 I ~ 1902· 8-A7-2' i:~ 01l13At'13 01
'\.~~~~"..~;;, F-BO~814 "'

lOr. A4
LOC 0·2

TH,E WSTEM=TIfIX FOR THIS DIAGRAM
IS BR UNLES THERWISE I\OTED
FOR NOTES AND REFERENCES SEE DWG.
9763-F- 805614,
SO NQ 31

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 TESTING AND DEMINERALIZATION

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-805624 I FIGURE 3.5-6. SH, 5



SI,Z~!!-14-A7-3/4'

WLD'ZIOZ-3-A7--'

5S-I'll-Z-A7 -3/4

S"leU-A7''-

C5-388-3....7-6"

SI,Z53-5-A7,4"

cs- SZ4-Z-A7-3'

PRIMARY AUXILIARY BUILDING UNIT-I

~Cf

1
'!' I. cS-3lH=A7-"'· (
::l ""f:F;ErnO~~I2__~
l:'). "-.~" .
in

~

WLD-2'OZ-'I-A7-~
~'WLD-VI79

'R

F-
LOC B-2

s"x 8"8RS-Y' S8

1883-j.3-A1- rf

C~-.388'4-A7-~

~-CS-V769 W6-W. 6 - A1- I'-

1883-12- A7- ff

4'BRS'Y451

oJ \J. ~1' 0IHi4S+A7-1"I/Z' ~.~-8RS-V504",LO T 0"-1601-17-2
~ F-80S0JO
o:'j LOC B-.
~:
~i

16

c

;4+A7."-,

6~BRS-YUZ

'/' , I I ... ·w _n_ ~ .--.. I • I , 188.l-2-A7-......, J I . ~

~1 LO~2!BRS-V505
,I,

~
4! BRS-V449

NOTE 16 2-WLD-2102-1I-A7~
2-~-WLO-VI76

2- 4'-WLo-vrlO ..
Z-WLO-ZI02-IO-A7-4

1893-2-A 11-1 •

S-388-:tA7- ,"

1893 -I-AI'-Z'

1192·I-AII·2-

~
I I
I I

14'

Z- SI-Z53-5-4"

-WLO-ZIOZ-3-A7-

z-e S-373-Z-A?-(

z- ~1-Z53,6-A7-6'

2-SS-1421-Z-A7 -314-

Z.CS~-3&6'

PRIMARY AUXILIARY BUILDING UNIT-2

3'-BRS-Y443

IB7S-3-A7-t;

3/4~8RS-\l439

1B73-4-A7- 3'

SD NO 31
THE SYSTEM PREFIX FOR THIS plAGRAM
IS 'SRS' UNLESS OTHERWISE NOTED

FOR GENERAL NoiES & REF. DRAWINGS
SEE DWG. 9763-F-605614

BRS-F-'O
PRI....RY DRAIN TANK

OEGA$IFER PREFILTER
BAFETY CLASS NNS

mea

t;BRS-Y438

1B7.3-IO-A7-J/;

I

IL -,

1878-I·R-3

314~8RS-\I4Z7
--,pNOTE 8

1874-S-A7-~

__________..J

--I

I
I
I
I
I
1

I .=--..rbL - "
1

I
I

1~-BRS-II43Z()-"C II,
I
1
I
I
I

I !fBRS-Y43'......;

1B78-c-A7-I';;

~
-8RS-Y547

r,--o-A7' Z''- c-BR5-Y447

1877-3-A7·

1
~
~

J"BRS-\I417
187'-3·A7- ~/2'

BRS-P-99A
~RAINTANK
TRANSFER PUMP
SAFETY CLASS NNS

SAFETY CLASS NNS

~
T

, 9

1878-Z·A7·!~

IBB6-S-A7-2-
BRS-TlH;,..

PRIMARY DRAIN

Z:IiRS-I04I;

3'-BRS-II42Z

;Y4~BRS-'I623

'873-IS-A7-;Y4'-

187H-A7-3'

187I-2-A1-'/

'810-.3-A7-3'

r: 3'-1lRS-Y4ZI

Ilf8RS-V43D

I ~-BRS-Y429
I8n-Z'A7-1 ~

I ~-8RS-Y428

I:BRS'Y4S4

3':BRS'V4IS

1877-I-A7- 3'

Z'BRS-Y418

1870-Z' A7-2'

~BRs-\I413

__ __ I

"-Z-A7-1 !oi

~BR5'Y414 1
--I870-4-A7-IY2"

BRS-P"'99B
PRIMARY DRAIN TANK

TRANSFER PU"P
SAFETY CLASS NNS

~

NOTE8[ .. J I
314:BRS-Y4211

I:BRS-Y4S3

I
I
I NG-1674-4-A7-1'

L- _
I
I
I
I
I
I
L NG-I&74-Z ....1-I·

I'
1879+A7-~- , ,

~
...

rtl 63 t ~-BRS-Y484LOC 8

I'NG-VI30
NG-1674-3.AI.(/" I~06

~

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 PRIMARY DRAIN TANKS
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805626 I FIGURE 3.5-6, SH, 6



AUX STEAM TO SHELL SIDE AS-Z3Z0-I-AI-4- AUx" 'UF~.
AS·~~l\,I-.'2
F-80~-.

LDC C·3

·888·4.... '-- ..

P

I

SC

P~WLD

1899-1-47-\ F- 17

62~2~-3

SO NO. 31
THE SYSTEM PREFIX FOR THIS DIAGRAM
IS'BRS:UNLESS OTHERWISE NOTED.

FOR GENERAL NOTES AND REFERENCE
DRAWINGS, SEE DWG. 9763-F-805614.

Sl:.2420-.-

I
P

•
1 CC-e90-II-AI-2n? I ~CCWL P 8 'I

• ,CC-8GS-I4-18
• F-~28

.,

~ J
~R

LOC 02

P

8RS-P-,OOB~
~iFiER
RECIRe. PUMP
SAfETY a..ASS NNS .

ll!l~

I """"" ..,
!I!I.i L J .00<. ., L'

- - - - - - - - - -.- f.b)S62·3=A7-ii

~2-BRS-V39S I
--II-+P I

NOTES I4:'B{rYP) I I~

• I P
'BGZ-'-A1-Z I

2~BRS -V391 I

I

-1B6~-7-A1~!f :

y:!0TE '3 I
~~~__ ..J

.~

N

~

"
~
!!l

z~

I BRS-SKO-9_1COND£NSATE BACK

'>!..

--------------------------
·---------P---------,

I
I
I
I
I
I
I
I
I
I '858-'- A7-.· ~V

L. 7' :-~---n~---_---~J~---"-.~ I 1.,.,__••

BRS·SKO ·33 I
PRIMARY DRAIN TANK I
DEGAS' F'ER PACKAGE :

NOTES ,.& '8 ,------ ----;.-.-0-- ----
IB61-3-Al.~-t 18§1·'-A7."r-- ·

J
p "

lB'i"-4-A7-1~

NOTE 13~

L N3!:.~

P

L SAFETY CLASS NNS
P P

'!.NG-VII8

P

BBS·SKO·94
.cONDENSATE RACk

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 PRIMARY DRAIN TANK DEGASIFIER
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805618 T FIGURE 3.5-6. SH. 7



I. • •

WASTE
TEST TANK

MAIN CONDENSER
HOTWELL

DISTILLATE
PUMP

CONDENSATE
RECEIVER
500 GALS

, I e

DISTILLATE
COOLER

DISTILLATE
CONDENSER

BLOWDOWN
EVAPORATOR

BLOWDOWN
RECOVERY

DEMINERALIZER

FLASH TANK
200,000 Ibm/hr

BLOWDOWN
HEAT EXCHANGERS

SOLID WASTE

STEAM TO
MAIN CONDENSER

SERVICE
WATER SYSTEM

INPUT FROM
STEAM GENERATORS

-I
\)
c
OJ
r

(J)n
m(J)
~m

Om OJ::D.
\)Z::D~
m<On::D- Om~::D
:::jOAn
ZZ(J)O
G)S::-;s::
rm~\) ..
-Z_~

n-;OZ
m~z-<
Zr,o·
~::DC"Tl·m ZZ(J)\)-m
-;O-;~
~::D(J)
G)-; .... I
m po~

I\)S::
\)
(J)
I
::D
m

I

(J)
-;
m
~

enS::
-<G)
(J)m
-;z
mm
S::::D
(J)~- n-;
IO
m::D
S::OJ
~r
-;0
-~
no"Tl

0C5 ~.C Z:Xl
m
(,.)

0,,
-...I

~-



LOC 8-2

ArWOS

LOC B-2

(0<: D· 4

L,ATEQ:

%;;;t:~~~.Sy.j
QE "~19 lQl4!1l3

INSTRUMENTAilON REfERENCE SYMBOLS

@ FR)M IN IN 6510 THRu 6513 INTERLOCK
. OW3. F-8050Z5 & RM RM 6!l19

@ TO TCV~19IZ (SB-E-88B OUTLET)
DWG F·80SOI,"

® to TCY-1913(SB'E-88AOUTLET)
OWG. F'805016,

® 10 PCY-1922(SB·E-90 OUTLET)
OWG F'8O!1016

® HI HI PR AND HI HI LEvEL IN TK-4Q
"0 SHUT 58-VI. V1- v!). \/7

® TO PCY 1926-llLP lUHB1NE X)
nWG9763-F·202084

loe e'l U,NIT I
lOC 8-4 urnT 2

._ CC-879-2-"1-6· (gg~7~g?f-2~-
r-805016.

! CC-882-1-"1-6" 1~~~8~g_~~.~B~.
F-

A. ~(;H~Se~N~i:bN$ TO FACILITATE V(NTING

t QRAlNING.
8. PHOVIDE ~. PRESSURE TAP.&NO P\jJG.'OR PI'S

START uP ENGINEERING TO PROviDe. PlPING,vALVES,
& PI'S; ALSO STRAINER BLOW OFF PIPING & VALVES
FOR INITAL FLUSHING OPERATION. STRAINER SCREEN
TO BE REMOVED AFTER· START UP.

1289-1-"7-2·

~'42~SB-V26" ~r~1530-1~6'
f-805G3G

~.

1317-1-AHO· ., t l><l IMN CONDENSER
....-:=i I .,...... ...... ~-~~

IOCC·

F"CR GENERAL NOTES SEE DRAWING 9763-F- 805039

R[F'EAENCE DWGS.

9763+805039 SHAM.r.(l'jERAJOR. BLOwnOWN SySTEM
EVAPORATOR :::ivS. SHI:.ET 2

9763-F·e05035 SlEAU G'"1II.ERATM~N SySTEM
EVAFORATU~ SY~ tiHEET ~

9763-F·e05637 STEAM GENERATOR SLOWDOWN
RECOVERY $YS. SHEET"

'FO',,,
SD N0 21
THE SYSTEM PREfiX FOR THIS DIAGRAM

IS'SB'UNLESS OTHERWISE NOTED.

FOR FLOW SHEET REFERENCE DWGS

SYMBOLS t ABBREVIATIONS•

SEE DWG. 9763-F· B05001

I. cc=est-2-A1·6" ~~:_2Bo~
F-80S016

I

@

~
I ---------------- 1r----------- __... ~~ ..L1 l.)l~h~-AI·l~

r---'-...J
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PT
9:

Y-oSB-V40'

1327·I·B4-Z-

'-3"'SB-V42

1322'2·41-4'

"'1
~

~Jr-@

134&-H~4-1/2·

~J
1/2-S9-Y75

SB-P-I1IA
FLA5H'TANK
~",e
SAFETY ClASS NNS

1929.

TH:;r
DR 3~ XI':SB Vrz

1321-3-AI-I ~1321'2'AI.3/4
1321-I.AI~

E
1912@--

sa·E·88B

FLASH TANK 8t.;~~ c~'frff~ I uI~ I
!!!!i.

4"SS-V3S'4 ¢.SS-V71

®- ..- ~ n E8.§.
I • --·ii---'

-l tCV'\ 1323·7·AI-4° I I IrI323-9·AI'~·
F~~ 7 I I /V-~'-S6-V309

//1

1304-3-IW2'2'
1304- 4-ISOZ-'S,

1301-3-1502-i.
1307-4-1502-3

'"T~

'"T~

"27·B·B2·~'~ 1 I
II
U

®-
-,'

®-

®-

"SB·~
1301-7-1W2'~

300QQ·SB-VIBI

3~8-V!
1307-7-1502-3/4'·

3IQ;SB-VIB5

3!SB·V~
1304-7-)502 -314

3-'Q-SB-VI83

1301-2-1

1304-2-1502-3" Fe:

1301.'."J2.{~

1301-:...502-'· ®-ia"~

lOC C·4

WTT
WL-TK-63AfB
F·8Q5b21

SGSAMPLE HX I {..8:] 1313-'-01-3/8"

1~ts6~ 318~SB-V25
LOC C-3 rl-L----

I
I
I

SG SAMPLE HX I ~ 1314+01-:YB"
55'[-148
F-B05Q25 YB-SB-\'26

: Co!

SG SAMPLE HX :5 5-'- I<!lIB"

~~SJi~ ;ye~SB-V27
lOC S-3

SG SAMPLE HX I [::8Jo- 1316-1-01-318
55-[-14 0 ...
F·805025 3/8-58-'128
LOC S-3

T 4~I':VS4 - - 4-Sa·V52

@ ~9~CC-a-IlI2' 3-'SB·v5

<
~C=CW~-"=''''''''I LOC A-3 CC-.t..r. -11/2"
CO-865-14-18 3 "S8-V276

SO EV ~~g~~~8 13 u -3 ~E--M-'l
SB-EV5A.~&C • t v..J
·BO~391805035 \1351.2.... 3-2·" 1331-14- ... '.\- 133118 AI-7q

UNI I UNI ~3Al .Z-SB-V283 • :19~
LOC (-oil LOe C-I 2-SB-V28Z \-SB-Vl48 i ... "' ...~u x::.::7

(~~~TK.59A I I~~ =""- ... 1351-I-AI-2" ~ .\II:l.t.se.V328
r-~05619 2-Se·v2S1
lOC 0-4 UNIT I lOC 0-2 UNIT 2 13'9·~-e2·*i I-
UN CONDENSER ' ~"S~-V277 VE :1" 132!H'B2-I~

~~OE2~; 1329-2-82-\-- II I P.AB
B· 1_·_·_·

%'.SB·V2..,....- I I .

"'DR I; it. W.p..!!on P.A.B.
TURBINE U j¥.SB.V27" I I
.BLOG. 32'<>82-2. 1 I

~
RC-E-IIC
'-805005

c:1

LOC C-I

.!.
TC

CONTAINMENT STRUCTURE

PRIMARY AUXILIARY BUILOING

lOC.C·1

I
RC-E-IIA
F-805003

ISG LOOP " --,"' ... ' .... -..... 0... .l':lI:J-V~ I I • 1310 -1Q-OI-,3IIl ._.-

~~~D ~IO-5-01·::r • I I ,'t.n_.,'LnL'M\.-

lOC C'I

~~-~~~
F-B05004

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE STEAM GENERATOR BLOWDOWN SYSTEM
SEABROOK STATION - UNITS 1 & 2 P & I DIAGRAM

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

9763-F-805024 I FIGURE 3.5-8, SH. 1



OM -157~-1 -A1-t'
I!OM-V225

0"'-1517-1-41-1

"I

~

(wPB ROO~MOS ~t~
1351.4-A'.~.:.t ~t-

NOTE6~ '~~7-~~~1~;~~~i '
""01.,.,,.~ I--.J~ IT

ON·1516-I·A7-1

FC

I~OM-V99•• ..
'"~

1!ON-V260

vs
vG-1530-Hj
~

LOC A·2

OM-1577-2-A1- 11'

1300· 6 -Ai· 3"

1300·3·A1-2'

~.
SB-E-93C
F·
LOC 0-3

0 ... -1647.,42- A7-1"

,--I-OM·.l/102
Fe

j':.OM-V222

':0 ..-1/2£1
FC••

0"'-1641- 41-A1-1 vt OM~~N4~~~J'
F-805030
LaC 0-4

-..::--- ; ..... ~ IAS.2332-9-Al-e' 'AUX STEAM
, A$·2321-I-IZ

I F-S05032
ASC- 2432+AI-2" lOC C-2

! I: . ._-" ._. " . • I\. I I ,-1'"\ "
, , V__ I_,~_<:A_\1??': I 'n.' • .

~ I FC

:il
;,,':"'q

jf
3td Xl~SB-V211

~
'H1j=\f.>

" LOCO?

AI4 A3

...t~".75-3-AI4 :}."
NOTE "3 (TVP) - ~

.!i!l2

GENERAL NOTES
.... INDtC4TES FURNISHED BY EVAPORAT~R vENDOR.
lit .., PIPING MATERIAL 5.0.-312, TP-304L

.. -2 PIPING MATERIAL 58-42.3,82'5

.. *3 PIPING MATERIAL SA- 240. TFI-304L
I, BLANK FLAN6E FOR CHEMICAL ADDITION
2. SAMPLE, vENT,l DRAIN CONNECTIONS.

PIPE TO LOCAL DRAIN FUNNELS
3. SEE Uf.&C. SPEC. 9763-246-51 FOR 'wELDING REQUIREMENTS

FOR CLASS .0.14 AND vENDOR • *2 CLASS PIPING

4. FLUSH AND CHEMICAL AOOIT!O"l CONNECTION
5. NITROGEN PURGE CONNECTION FOR DRY LAYUP
6. CROSBy DRIP PAN ELBOw· OR EQUAL
7. ALL PIPING N.NS UNLESS OTHERWiSE NOTED
6. SAMPLE VALVE LOCATED IN DISTILLATE EQUIPMENT

ARFA; PIPE TO I neAL DRAIN FUNNEL
9- SEE DRAWING 976"3-F -BO~627 FDA WATtoN suppy TO PUMP

DOU8LE MECHANICAL SEALS

10. SEE [lAAWING 9763-F-80S001, NOTE I

2l!iL

~.""
DISTILLATE: CLR

ill
..-rcW LOOP

1359--1-."1-3"

~

INSTRUMENT REF. NOTES
@ LOW LOW EV-5A INTERLOCK WITH P-t80A

@" LOW LOW EV-58 INTERLOCK WITH Pleoe
© HIGH E-95A OUTLET lEMP.HIGH .....S-TK.-7' LEI/EL,

AND LOW OISCHARG~ EV-SA INTERLOCK

@ HIGH f-95 e OUTLET TEMP HIGH WS-TK-76 LEI/EL
AND LOW DISCHARGE E V-58 1N1£RLDC K

® DiSTILLATE FLUSH VI29,P-ISD A

® DISTIL"LATE FLUSH VI30 ,P-ISD 8

® EV-SA HI HI LVL, LCV 2 Do INTERLOCK

® EV-5B HI HI LVL, LCV-28 INTERLOCK

~

TH~ SYSTEM PREFIX FOR THIS DIAGRAM
IS SB UNLESS OTHERWISE NOTEO
f.DR REFERENCE OWGS. SEE cwo 9763-F-B05024 .

~...
..dll1.lIlr4.5
.c.<l<1Wi

NNS

CCW LOO.•
'CC-67B-IO-AI-Z 1~~-:~~.~8

LOC B-3

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
STEAM GENERATOR BLOWDOWN

SEABROOK STATION - UNITS 1 & 2
EVAPORATOR SYSTEM

ENVIRONMENTAL REPORT
P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805039 I FIGURE 3.5-8, SH. 2



-,

INSTRUMENT REF NOTES
(£) LON LOW EV-5C INTERLOCK WITH P-I6OC

® HIGH E-95C OUTLET TEMP., HIG'H WS-TK-76 LEVEL,
LOW LEVEL EV-5C INTERLOCK

® DISTILLATE FLUSH 11-131. P-18OC INTERLOCK

sp No_ 21

TH~ SySTEM PREFIX FOR THIS pRAWING
IS '58' UNLESS OTHERWISE NOTED
FOR REFERENCE DwGS SEE OWG 97B3-F-805024

FOR GENERAL NOTES SEE OWG 9763-F-80tlO39

COOL[R
~

S8-E-9SC ••
BOT TOMS

CC-701 -10-AI-2'

OM-1647-43-A7-III2'(- OIl-V262

%--SS-VI25

..
Fe

CM-1573-I-A7-(

•..
r
I
I
I
I
I
I
I

NOTE 9 ..."/ 801 10M t-'UMP~

it
<D
;I;
:;-
'"II>
~

,
~ lOT I 1394-2- • • 2-3141

C ,

(-OIl-V22S

I-SB-V33~N0TE4~ £l~VABLE I~OM-V~
1290-5-,4\3-1 sPOOL""PC- -II ~ DM-I5~-I-A7-"

ATMOS . $ ,
i

CwPS
ROOF) 1-011 -VI03

1395-4-AI-S
:4xa'-sa-vllo A7
~~NOTE,6

~l"\:Q:::::::395- 5· AI·3I4"
\ \ 1395-3-AI-6'

~

O...~1647-44·A7-1"

LOC o-e

1395-2- .'Ii~4

1395-1- •• ,3-14'

'Ii

"':"f..
N..
B

@. i'-'::;'~S-:;;'31
'"I

. 3'SS-Y9S/ ,>-~lJIl
1397-2 -,.,-Il2 /-:> ••

SB-P-179C ,'''
OIST PUM~

~

FC

••
rOM-VI04

.
"«,;,
~

1397-1-".,-3

I~VStb ,~uu-~-" ,-~ 1364-3. ,
a F-&

CC-900-6-AI- S'

WLO OR52"' v

LOC 0-2

LOC S-4

WST C.ONe. nt
1,356-6 -,"
f SOe,U39

LOC A-)

SB-~~-5e 2-1))1-2-A3-1
"

I ·1 I I IAI'.'- '/2->=-"" ~l...-..-I~~"it"- I::?---J I .
F-'O%39 I I I I ...... - ~ 2-1331-1-AI-3'

LO C C-' UNIT 2 I- A3 AI , 'wn I ,1!2-se-V247 I I * 1400:S-A7- IV27 <l 1'-1276-2-A7-I' I
'362-S-2" 1391-2-A7-1 V2.. .•
F-a05(,.3~

. LOC 8-4

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
STEAM GENERATOR BLOWDOWN

SEABROOK STATION - UNITS 1 & 2
EVAPORATOR SYSTEM

ENVIRONMENTAL REPORT
P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805035 I FIGURE 3.5-8, SH. 3



~

SO No.21

I-ALL EQUIPMENT,VALVE.LINE AND
I NSTRUMENT NUMBERS ARE FOR
UNIT I UNLESS OTHERWISE NOTED.

2-CO:ofNECTlONS FOR FUTURE
INSTALLATION TO EM FILTER
IF· REQUIRED.

~OR REFERENCE OWe SEE owe 9763
F·805024
FOR GENERAL NOTES SEE owe 9763

F.805039

THE SYSTEM PREFIX FOR

THIS DIAGRAM IS '58' UNLESS

OTHERWISE NOTED

LOe 84

2-2851-1-AI- 4'

2-28S8·2-A1~1~·

IQ-
WASTE HOLDUP SUMP

-eot:;>.4~~-V:'\R1 .... I 2-4:58-v380 2-4:sB.V379

-2-1263-3-81.4'

2854·,·81-'\"

III
P~~~

I 4
e~

"o8-v490<>.......aa.

p

. ,ss-V5Q5I
'I 'u

·v488

1\ I'
e

FOI -58-v517

---D'(J

f./~1• SB-V4~ .........

1263-,-AI-4-

4~SB-V3i'3

~

28SI-'-AI-4-

Loe 84

5GB 0
1323-7'4
'·805024

,,,I. '
,.1 , ,---

p 2ese-I-BI-'V?·

!

INST.AIR -I Y~-..\ _. I • ..",•.,.,
,.~,,, r--"', :t-'j:_..,..•.•~._ •••i}:1'~,2~Y2:S8.V395

"""'"~I ' • ..~, •.,,-l ,~.

P

I

- 2·2864·~·B4·2·

2·2864-1- B4-4~

P

IACI~

,-,.,.,' ~'. ,.

L

AOMIN.BLOG

I'~" _.,.•.,' ,.,,,, .

I ....... ~ ...

."" f -5a-v5OO I ,. -se-\l491
~FO- I

c---

·sa-v492 vtJ -SS·VSII
. 58-v50'J-f ~I I II,u-----.... _:::: ::: =- ',~

. .4-

,-sa.V512L

fjACID PUMP ·sa·v510

. SB-P-?9o-B

-$8·v513

CAUSTIC StUD PKG

~

:1"""-- 2859-1- AI4-2

~2860'I-A3-2~

1"'"""'_ WLO- 2240-'-AI4-2"
P P p--J Ir-= WLD-2241-j-A3-2·'"\'fl{' P P--- , I

l " ACID SKID PKG '

~

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
STEAM GENERATOR BLOWDOWN

SEABROOK STATION - UNITS 1 & 2 RECOVERY SYSTEM

ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805637 I FIGURE 3.5-8, SH. 4



t..::C.:::O.:.:N:..:.T.:A:.::IN~M:.::.::E:.:N.:.T..::P~U:::R:.::G:.::E:..;A:.:.::1R~r---t-----iH CI-------.1

•

REACTOR
COOLANT

VENTILATORS

TURBINE
BUILDING

SECONDARY TURBINE
STEAM

BLOWDOWN
FLASH TANK

GASEOUS WASTE PROCESSING SYSTEM

WASTE
BUILDING
VENT
AIR

• PRIMARY
AUXILIARY
BUILDING

VOLUME
CONTROL
TANK

GUARD
BED

TYPICAL OF 3

SURGE

COMPRESSOR TANk

PRIMARY
VENT
STACK

DEGASIFIER

AUXILIARY BUILDING VENT AIR

LEGEND

H - HEPA FILTER
C - CHARCOAL FILTER

• PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2 SOURCES OF GASEOUS WASTE

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE 3.5-9



•
INPUT FROM --"""eof
UNIT 1 AND2

DESIGN FLOW RATE 1.2 SCFM

GAS CHillER
COMPRESSOR UNITS

SAFETY CL.3

L- IODINE
GUARD BEDS
SAFETY CL.3 .

(

(51 AMBIENT
CARBON

DELAY BEDS
SAFETY CL.3

I 1680 LBS )
~HARCOAL EACH

•
13) WASTE GAS

DRYERS·
SAFETY CL.3

-40°F DESIGN DEWPOINT

DELAY TIMES
85 HR Kr

60DAYZe

PRE·FILTER (HEPA)
SAFETY CLASS NNS

•

UNIT 1
PRIMARY VENT STACK (RELEASE),

HYDROGEN SURGE TANK OR RECYCLED

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1& 2 GASEOUS WASTE SYSTEM SCHEMATIC

ENVIRONMENTAL REPORT
OPERATING UCENSESTAGE

I FIGURE 3.5-10



TE
z·

.~

~.....
,;) /~~WG-VS

~

N"21'

~
o

BkJE~100'NE GUARO
SS

3 ~:.-;r

SAFETy CLA ~-WG'Y9 I~
"-
~

tFJ'I
I'~

~ F.ClT.~-1)--,
4 .• ' II

I

I
I
I
I
I
I

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE RADIOACTIVE GAS-WASTE SYSTEM
SEABROOK STATION - UNITS 1 & 2 P & I DIAGRAM

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

9763-F-805611 I FIGURE 3.5-11, SH. 1

314~WG-YZO

cy

p

3I'l'-WG-V3

~51-4.,eo"II2"·

1-1-_"'01_

""'tfti.....IlI; ..:o.'~l

L

TJctV-lll
G=Yiii

WORK THIS DWG WITH 9Z63-F-80SElI2.
RAD GAS WASTE SYSTEM SHEET 2

THE SYSTEM pREFIX FOR THIS' DIAGRAM
IS 'ING'UNLESS OTHERWISE NOTED

~WU l<l .~. . Ho~~ .• - - ,-{Hf";v.@

'l~
p

I·VG-152S·18-AII· 2~

fOR FLOW SHEET REFERENCE DRAWING,
SEE DRAWING 9Z§3-F-80S001

SO. NO 33

~.l . --- ~~ I 560-Z-BZ-.3 - PART FILTER'IS" ~ WG-F-S5A AHO II

,;,.:>', ....,.,.,. ", -" .1~ F-805612, ~ .... C·4

AMBIENT CARBON O\T'
~ 6 . 1603

3
.!!i.U

"Ho. ON "'u·5.~l>-c..s.
n ZO"( Eo-\

.
"

.,

~~'-IN2~~-I""Ir -BOS --- 'Z

1\IG-IS2S-S-3'
r·805635
LOC·D4

LOC-D4



1
Loe C·I

LOC. 1f4:,

~'~z@)-I'~~
F-a0583S

I 5'9-I-B2 ' ~,,!'llJ,I WG·.rK·IZ.~
F80S611

INSTRUMENTAT ION REFERENCE SYM80LS
l. ElC)AR) MOUNTED INSTRuMENT ANO ALARMS ARE MOUNTED

ON THE WASTE TREATMENT PANEL (CP·]8)
UNLESS OTHERWiSE NOTED •

2_0 REFERS TO COMPONENT tOOLlfII!6 WATER
DWG.9763-F·BO~029 FOR PNEUMATIC

.CONNECTION TO TEMPERATURE CONTROL
VALVE IN CCW RETUiiJf LINE.

3. ALL LIN[ 'VALVE N\IIoIBERS ARE UNIT I
UNLESS OTHERWISE NOTED.'

4 LDCATE VALVES OR COMPONENTS REFERRING
.• TO_THIS. NOTE .AOJAC~NT TO ~VCT CUBICLE.

.5. SEE NOTE I, OWG. 97~~F. 8~OI-"

NOTES

SO NQ,33
'THE'S'YSTEM PREFIX FOR THIS DIAGRAM
IS'WG' UNLESS OTHERWISE NOTED
FOR FLOW SHEET REFERENCE DRAWING
SEE DRAWING 9763-F-805001
WORK THIS DWG, WITH 9763-F-805611
RAD GAS WASTE SYSTEM SHEET I

-805633
i:iiCiii

1.. ' -Fe
'l-572'2-e2-~

\'!WG -''163 .

~[;

?C

LJJLA"C'.'.2',I:!'
~~6-.66'",
"0

I':WG·Y67

wG-TK-65
HYDROGEN
---suRGE

TANK

SAFETY
'CLASS
~

lFP-"1!4 ~

~
SETAT~ F'"

i'XI~.
WG·~

.:>

®~
~:;:~.I'

.~...

."y:"-----------------t::,----- ---- ~
~ ,.g T *WG...4 .~, riD,~'---\.'J::) 572-3-B2-"l_1_~

T

~

~!

~

~~572-I-B2-:}':

3/4'!.WG-V62

~
.m~

:}I.":..WG::'V61

~

647.

_-.5'

-'7"" 1/;-W6~V26

:;
N

~

~,..'

1

'6'- '-.2-¥. t ' 566- 6- .z-\-\I-----------! 5n-t-82"-I- .~WG~4 ~

"_ ......Iiif.J-LL..~ :~
566-5-B2-~4· :::.:.'."

,~f ¥.·;-WG-Y46 ~
1-~~~~;:3 ""'-4"__""'il.:6:':':';-;::6~-.~2;;'-;::~':'· .j T A WG-T·134

~:w'G·V4~
7 ·1·82·'· WG~~~~'

F B05611:

.... LOC C·I

_..~ .' ""'1 :11- .......

,J!:!!J;!!(!~~:""_...9\.·-WG'VI21 ~

:;:;;;;;;:;;~~'"~

t~

p

~I g' rAS COMPRESSOR PAC:~~'_~', I
~ p P P b

5'eil-B2: •

t:AR.
'tV"

~
0A4 T

F-B05633
LOC 04

5.'HAT-I:,'

LOC. AI

:N~

'1'4-WC;.y2B

j ~60'2-B2-~4

~-...- '¥4-WC-
\(23 V22

3/4-WG'V:~ • 560-4·e2·~
564-2-82- \. II-WG-V27

.~ 34a -WG-V36 INJECT

",,<

~ PARTICULATE
.:. .f.!.bliB.
~ ~
~ SAr~T~SCLASS 563-4-8'-

:'EGG_g~:,p DISCH I . FIT '-- ,i.l:;.3::.;-..~-;;l.~2,;.-~..:.:..·--_:001<.......0[;)1'-....
F-805611. 17Zf\/'I'

L c. a-I

LOC 0-' '!!' 0" b !~ " PAB UNIT 2 2-_-' 92'" 1~~_~"d~l",R
WPB ~. ___. t .2Q

o5fP1

, WPB

~G'SK"-~9 HG-651-1 2-1'
F.BO~038 ~·HG·Y38
I.OC. I ~67-2-82-1·

~ ... ~ ®
S69~I·B2-314·

."@

rACO. )-1 500-2-.p/.', I.
.~~e~~6If6E - I

LOC q4

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE RADIOACTIVE GAS WASTE SYSTEM
SEABROOK STATION - UNITS 1 & 2 P & I DIAGRAM

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

9763-F-805612 I FIGURE 3.5-11, SH. 2



AI'(

SO NIl 22

THE SYSTEM PREFIX FOR
THIS DIAGRAM IS ·W S'

fOB <§NERAb NOTgS 4 B£FgRENCE gRAWINGS

SEE OWG 91§3-F-eoS§3t

UNLESS OTHERWISE NOTED,

~

2GI2-1-o\7-

2612·2·...7·,/2.~:

-'/2=WS-VI66
~OR

2613'I'B4 -~'

CSF 
ACM- ICJ
10

4'-'-~

H-2B

V4~WS-V:JG51P

~~WS-V2G

I ~5"'Vml"'"~1 ~ Ft.U5H PANEL'
p ..... --p

P

p

DM-1616"-A7-~

DM-1614-I-A7-I'

DM-1616~2-A7-~I ',-p
H-::7 ~H~II r----- ~:~". ~··,,,lI I VENT
, P,
I
I

I
I

f:WS- V2
..1
.l
I
I
I
I,

. L • _p

p

p

~I p. 1 -IIA

I I (,kiB

FUME HOOD
DUCT TO Blo.
VENTilATION

o

)'2'-WS-V22

~
~

LATER:
I-I"~TR. AIR LINE ·UO'~ ZOuE.OI

p

,P

I~-:.~
WS-SKD-47

,
CATALYST FEED SYSTEM

p--====p

ACID PROOF Tl.E
. (FLOOIUQlR8)

I'-WS-VIII

I j

2~WS-VII02:WS-VI09

2609-10-A7- ~

2617-13-AI-" ,

I I I I I I I I
6' PORTABLE DRIP PANS 12'X 24'X 6' BY PSN,H,

P

p

~

2609-12-A7-3'

2:WS-VI05

2603-I-A7- 3"

2609-2.A7-3"-I 2609-4 .....7-

I
P

I
LI POLYMER STORAGE SYSTEM

H-
4t P P P P P-------I

I I

--P
H-6

2661-1-A' _iti ~-WS-V"64

+0...
N,

"-""
T

WS-SKD·45
POLYMER FEED SKID

I
2601-3-AI-2 _ PI H·23

3:W~-VI02 ~S-V56

rrr
-
1
' ~,I-N;:-"...!..I"':"---.-,--=------.-,--=----,,-'------'----,..,---'-1-----.-,----'---,-,-II

~ ~~ P It~~eZI It~~lMl!1 It~-:;:BO!I It~~11 I!~~!I Itl~ZI}-1
• ;< I£ .~~

N

IA

DM-1647-14-A7-(

Q, .-26~2-2-AI -3:

'3· WC··VI04
",",~,.I

- V vY"""
FLEX HCS=:
~IT!-! POLYMER

TRUCK)
POLYMER TRUCK W,TH '

UNLOADING PUMP

~~~~;;'~7~4;)
F
1.0C;\'D-2

~IN. WTR·/·, 'II.

,-1647-2-1112 '
Feo~ .
LOC, :4

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE WASTE SOLIDIFICATION SYSTEM
SEABROOK STATION - UNITS 1 & 2 P & I DIAGRAM

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

9763-F-805630 I FIGURE 3.5-12, SH. 1



f-~~-v~'"...J ~ 92 DR TREAl
..... ~ ~~-87A~8

NOTE
'0

LOC ~'2

OU:t6lj-2- ....7-

LOc A-3

WORK TH1$ QWG WITH 91Q3-F-flQ!a6:xl

~

THE SYSTEM PREFIX FOR' THIS DIAGRAM

!S°WS·UNlESS OTHERWISE NOTED

rR~~T R~~ ~I~S.YM~(9 EGO
76'3~ I .

...
,:.
~
;:;

Z
c

644-1-""', 2"

264f104''1-2" ,

.~41-2.14·2" I · I ~-l'" 9F-605GI3
L -,

RS-'S".·,-.,-." t ~Tl<-19'&9
. '·B05613

If! t , 1
~!-j:c •

2641....A"'.1"2., ~ ~ ....'f" ~

.: i ~ .~
N N •.. .. ..
N N N

"""ws-vosr[ 2....,.....~· -, I

N

~

~

::

HOLD:
I-Zor£ A·2 'NOTE W) (, PLA,ers,)

.J,j ,0"'0. ailCI Un
2- lOWE 64-

G£I:
l·t.o...~.&4,I~Tt.

.,~

LllC~-

~
2659-' - ........... 20$.-,."~.

.I1::WS-YI4S I/~ws-v 143
~ WS-P·I32

BAD. -.5TE P\.IMP . EWATERiNG PUMP

WS-SKO-48---

~~...J--~
LOG 0-3

I4-ORv CATALYST 15 ADDED TO C....TAlYST
MIXING TAIaC. BY HAND IN WEIGHED
QUANTITIES.

IS- SEAL SUPPLIED WITH PRESSURE SWITCH.
16- ALL ptPINQ & COMPONENTS ARE SAFETY

~tl~s~1Hr~:i~ilS:;~E~TEGORY 1

,!i-wl.D-.....

1~-V2~1

H-I9

pip

Pi
p

FILLING WS·CR-tQ

STATION ~
DOlLy' HOIST

26se-.·A7-2·

I~Hst!>2l
.....029

JO!!ef!!!!i
liWlll!

6· AU. EQUft1EHT, INSTfUllENT TAG NUMEIERS
SHOWN WlTH·~ IN ~ QLW)RANT ARt
'.'EJC)OR TNi Nlr,MIERS.

7-ALL HEAT TRACING BY UE'C
a-HITTMAN petREF.DWeS.

• FP-50718

9_~I~~~~~7;lc REF. owes.
• FP-50796
fIIFP-50797

10·g;~0,~~a'it~DlI.tl;:ADOIT'ON PICG TO BE

U:'U5tATE AIR SUPPLY-LINES ON TOP OF PIPE
& AS ClOSE TO PuMP AS POSSIBLE,

12- ~Lv:'~ or~1~RSA~t·R~ ~~~Afu~;~J
THAT IS,~OSEo" OR RECIRCUlATE POSITION
IPIt CASE rE AIR OR POWER FAIlURE. (EP. 507'96.09)

1,5, 3/4-I;)IA. ~.5Q"AIA H~~~

fws.:V6~ . i-wS-V41

..,
11-1-22

S!'ENT"~~~V.'
CARTRIDGE

P f-Y, I

;lHEAVtt' ,:!-: ..
''''RAIL

-p----------
LOADlNG & UNL!WXNG OECON & SW!P!'G

.mI12!! STATION

I PIP

......14~1

·...'4·

Wl:-~I-A3'

'-ALL EWPM[NT AND PIPING IN PNJ<AG£S
(P-P) ARE SUPPl.EO BY HITTMAN. UHlESS
OTHERWISE NOTED.

't0ELETED

3-~OF\ DETAILS OF OPERATION AEFER TO
HNDC LOGIC DIAGRAMS FP-5063' T!'tAU 50640

4tDELETEO

!!2m
I-DELETED

2612+A7 -~

'.13·'lWll-Jt

261&+A 1.1 1/2

vs
ve·I530-7-4'
F·~636

-j

!!!!Q!

""""NO
STATION

LOC 0-3

eHEM OR '-If
~LO-P-142

'-805632

roT
:Wl-Tk-~9A & B
.~,

INSTR AIR
IA- "'7U
F.{!"J~
LOCLAU_

INSTRIIM£NTATlQN REfERENCE sYuWn $o RECIRC....ATION lOGIC 9763-..·LUfi

® HNDC LOGIC FP-S0636 THRU W640

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE WASTE SOLIDIFICATION SYSTEM
SEABROOK STATION - UNITS 1 & 2 P& I DIAGRAM

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

9763-F-805631 FIGURE 3.5-12. SH. 2



3.6 CHEMICAL AND BIOCIDE
SYSTEMS



3.6

SB 1 & Z
ER-OLS

CHEMICAL AND BIOCIDE SYSTEMS

Circulating and Service Water Systems

Revision 2
June 1982

•

•

The information in this subsection is changed from that presented in the
Seabrook Station ER-CPS as noted below.

The preferred biofouling control method for the Seabrook Station circulating
and service water systems is continuous low-level chlorination. Seabrook
Station is designed with the ability to control biofouling by either thermal
backflushing or chlorination.

Sodium hypochlorite solution, the biocide to be utilized in chlorination, will
be produced on-site by four hypochlorite generators using 1,200 gpm of
seawater taken from the circulating water system. These:::genel'a:t;-6·rs-a-re
c.apab1:e=o-f-proiiu·cftfg a to-f'al~f al)out Sq8-pounas-of=eq,u·1:val_e,n,t=c·hlor,,:be=per~

"hour=r-n a=nypo'ch=l:ori=t'e-s'o"luH:otl'e=Th'i=s-wH:l-b-e-fn"j'ec-t;ed=a't=a=dossge=o.f-a'bout
2 !!gLJ. of eguival.en,t=chlo~i,ne=1:nt·o=t;he=d:rcu-rat·i=ng=wa~e~~sys-t;em.A block
diagram showing water usage, chlorination injection points and residence times
is provided in Figure 3.6-1.

The main injection point of the hypochlorite solution will be at the throats
of the three offshore intakes approximately three miles from the site. In
addition, other injection points are available in the intake transition
structure, the circulating water pump house, the service water pump house and
the discharge transition structure should it be necessary to inject booster
doses of hypochlorite solution to maintain the chlorine residual high enough
to prevent biofouling of circulating and service water systems.

There is the possibility that the injection of 2.0 mg/l of equivalent chlorine
in a sodium hypochlorite solution continuously at the intake structures may
not be sufficient to prevent fouling in some areas of the cooling and service
water systems. The decay of chlorine in ambient seawater could reduce
residual levels below those required for effective biofouling control. As a
result, the addition of booster doses at the circulating and service water
pumps may be required to maintain these portions of the system free of fouling
organisms. While the frequency and duration of booster dosage will be
dependent on operational experience, it is expected that these will occur
primarily during the warm water months when s~ttling of fouling organisms is
highest. A chlorine minimization program is expected to be conducted at
Seabrook Station. Here the level of oxidant will be monitored to provide
effective control of fouling organisms within the cooling water
systems with minimal release of oxidant to the receiving waters. If it is
determined that chlorination is not completely effective in the control of
fouling in the intake tunnel, backflushing will be utilized occasionally to
provide additional fouling control.

Chlorine will be injected at a rate such that a concentration of 0.2 mg/l
total residual oxidant and measured as equivalent C1Z is not exceeded in the
discharge transition structure. During the 43-minute transit time (one unit
operation transit time approximately twice as long) from the discharge
transition structure to the discharge diffuser, the total residual oxidant

3.6-1



will continue to decrease through increased decay at elevated water
temperatures. The total residual oxidant concentration will then be diluted
by the diffuser flow, approximately 10 to 1, and further reduced through
additional chemical reactions with ambient water.

SB 1 & 2
ER-OLS

Revision 2
June 1982 .

•
Antifouling paint has been applied to the intake structures and accompanying
vertical riser shafts to reduce biofouling prior to plant operation. These
structures will not be subject to fouling until they are opened near the
designated station start-up.

The extreme dilution and the slow leaching rate of the copper ions from the
antifouling paint will produce very low concentrations.

Biofouling control for the exterior of the offshore intake structure has been
provided by the use of copper-nickel sheathing. As with the copper based
paints, the leaching rate of copper ions from the Cu-Nt sheathing is not
expected to produce any detrimental environmental effects. The discharge
nozzles will also be maintained free of marine fouling; the control method,
however, has not yet been established. .

Information on the chemicals discharged during the preoperational and
operational stages of the Seabrook Station and their effects on the
environment can be found in Sections 3.6 and 5.5.2.3 of the Final
Environmental Statement (FES) and Section 5.3 of the ER-OLS for the Seabrook
Station.

Industrial Waste System

The information in this subsection remains unchanged from information
presented in the Seabrook Station ER-CPS.

3.6-2
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The information for this section is unchanged from information presented in
Section 3.7 of the Seabrook Station 1 & 2 ER-CPS except as noted below.

3.7.1 Sanitary Waste System

As stated in Section 3.7 of the ER-CPS, during station operation the wastes
from the sanitary waste treatment facility will be discharged through the
circulating water system. This will eliminate their discharge to the Brown's
River and the settling basin. Storm water runoff will still pass through the
basin. Water Quality Requirements for settling basin effluents are described
in Table 3.7-1 and for the Sanitary Waste Treatment Facility in Table 3.7-2.

3.7.2 Origin, Quantity and Nature of Gaseoous Waste System

Due to changes in design for the auxiliary boilers and emergency diesel
generators, the gaseous emissions information contained in Section 3.7.2 of
the ER-CPS is revised as follows.

The two auxiliary boilers for this facility are fired with No.2, low sulphur
(0.3 percent) fuel oil with a minimum heating value of 137,000 BTU per
gallon. Each boiler has a maximum output capacity of 80,000 lbs. of steam per
hour with a maximum fuel use rate of 12 gallons per minute. Emissions from
both auxiliary boilers are released through a common l42-foot AGL stack.
Boiler stack exit temperature is approximately 5600 F, and with one operating
at 100 percent capacity, stack exit velocity is approximately 840 feet per
minute.

The four emergency diesel generators are designed for a continuous electrical
output of 6083 kW per diesel generator. They burn the same fuel as the
auxiliary boilers and each has a maximum expected fuel consumption of
7.7 gallons per minute. Each diesel generator has a separate stack 80 feet
AGL. At full operating capacity, each diesel generator stack has an exit
temperature of 8900 F and an exit velocity of 8270 feet per minute.

The U.S. Environmental Protection Agency's emission factors for fuel oil
combustion and diesel industrial engines (Reference 1) were used to derive the
following hourly pollution emission rates, assuming continuous operation at
full capacity:

Pollutant

Particulates

Sulfur Dioxide

Carbon Monoxide

Hydrocarbons
(tot,:ll, as CH4)

1

Nitrog~n Oxides
(tot~l, as N02)

Each Auxiliary Boiler

1.44 1bs/hr

30.67 lbs/hr

3.60 lbs/hr

0.72 lbs/hr

15.84 lbs/hr

3.7-1

Each Diesel Generator

15.5 lbs/hr

14.4 lbs/hr

47.llbs/hr

17.3 lbs/hr

216.7 lbs/hr

1



The auxiliary boilers and diesel generators are designed to meet applicable
standards for release of gaseous effluents to the environment.

SB 1 & 2
ER-OLS

Revision 1
February 1982

3.7.3 References

1. U.S. Environmental Protection Agency, Compilation of Air Pollutant
Emission Factors, Third Edition (including Supplements 1-7), AP-42 ,
August 1977.

1
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TABLE 3.7-1
WATER QUALITY REQUIREMENTS ON SETTLING BASIN EFFLUENTS

Physico-Chemical
Parameter Limitation Source

Turbidity 10 JTU EPA-NPDESPermit
No. NH0020330

pH 6.5-8 EPA-NPDES Permit
No. NH0020330

Dissolved Oxygen Not less than EPA-NPDES Permit
75% saturated No. NH0020338

Total Coliform Not more than EPA-NPDES Permit
Bacteria 70 MPN No. NH0020338

Oil Slick, Odors None EPA-NPDES Permit
& Floating Solids No. NH0020338

Toxic Substances None in toxic EPA-NPDES Permit
concentrations No. NH0020338

• Flow at Weir 45.022 MGD EPA-NPDES Permit
No. NH0020338

Total Suspended Solids 30.0 mg/l ave. EPA-NPDES Permit
100.0 mg/l max. No. NH0020338

Oil & Grease 15.0 mg/l ave. EPA-NPDES Permit
20.0 mg/l max •. No. NH0020338

Total Residual Chlorine 0.2 mg/l ave. EPA-NPDES Permit
0.5 mg/l max • No. NH0020338

•
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TABLE 3.7-2

EFFLUENT REQUIREMENTS OF SANITARY WASTE TREATMENT FACILITY

e
Physico-Chemical

Parameters

Total Suspended Solids

Total Residual Chlorine

Oil & Grease

Total Coliform Bacteria

Limitation

10.0 mg/l ave.
10.0 mg/1 max.

5.0 mg/l ave. & max.

5.0 mg/l max.

None visible

70/100 ml. max.

Source

EPA-NPDES Permit
No. NH0020338

EPA-NPDES Permit
No. NH0020338

EPA-NPDES Permit
No. NH0020338

EPA-NPDES Permit
No. NH0020338

EPA-NPDES Permit
No. NH0020338

e .

•
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REPORTING OF RADIOACTIVE MATERIAL MOVEMENT

•

•

The transportation of new fuel to the reactor and irradiated fuel from the
spent fuel pool to an off-site fuel reprocessing plant and the transportation
of solid radioactive wastes from the radwaste storage area to waste disposal
grounds are within the scope of paragraph(g) of Title 10 of the Code of
Federal Regulations Section 51.?0 (10 CFR 51~20). The contribution of the
environmental effects of such transportation to the environmental impact
of licensing the nuclear power reactor is given in Summary Table S-4 of
10 CFR 51 •

3.8-1
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TRANSMISSION FACILITIES

•

The information in this section remains unchanged from that presented in
Section 3.9 of the Seabrook Station ER-CPS except as noted below.

Each transmission line has a continuous rating .of 1500 MVA •

3.9-1
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CHAPTER 4

ENVIRONMENTAL EFFECTS OF SITE PREPARATION STATION
CONSTRUCTION AND TRANSMISSION FACILITIES

This chapter discusses the expected effects of site preparation and station
and transmission facilities construction. The effects are presented in
terms of their physical impact on the resources and populations described
in Chapter 2.

4.1 SITE PREPARATION AND PLANT CONSTRUCTION

•

'.

In general, the environmental effects of construction which were predicted
in the ER-CPS have been consistent with field conditions. Methods utilized
to construct the facility were those detailed in the ER-CPS except that
tunnel boring machines were used in the production drilling of the cooling
water tunnels. There have been some changes in the magnitude of predicted
impacts. These are described in the following paragraphs in the same order
that they appear in the ER-CPS.

It has been possible to maintain a tree belt at the edge of the marsh at
nearly all points with two exceptions. On the south side of unit one, a
sea wall was required for protection against storm runup. For a distance
of 300 feet, there is not a tree screen where the wall was constructed.
On the north of unit one, the perimeter was not totally preserved due to
station space requirements and natural attrition of the remaining trees.
S,eGurA~~y=r,eg,ul.at ions may: fo ~e_f,ur.t;heF-t:emoval=of~the-=t:re e-S=:i'n=t'he-pe'r-i'p'heryT-

In addition to the new access road described in the ER-CPS on the north
of Rocks Road, it became desirable to provide a second access road on the
south to connect more directly with Routes 107 and 95. This reduced local
traffic impacts during construction. Approximately 10 acres of mixed
woodland were cleared to install the additional paved road.

Connections to the Seabrook municipal water system have been made in two
locations to supply the station with fresh water. The municipal requirements
have increased faster than the development of new sources in Seabrook.
Consequent1Y,industries including Seabrook Station, were asked to develop
their own sources and recycling or conservation measures. During
construction, deep rock wells were driven on the station property. These,
with the allocation from the town, have furnished the fresh water
requirements for construction. Water for station operation will be taken
from the municipal system as it is available and from the station wells
when demand exceeds the municipal water availability.

Rock excavation has exceeded the predicted quantities. At the same time,
anticipated uses and buyers for the excavated materials have not yet
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materialized. Consequently. rock has been stockpiled on site as described
in the ER-CPS. but in larger quantities. A rock storage area of 40 acres
has been used. The slopes of the pile have been designed to avoid erosion
and a tree screen surrounds the area. The top of the pile was graded for
equipment laydown. Efforts continue to find purchasers of the stockpiled
rock.

Additional clearing of upland woods has been required for equipment laydown
and construction facilities beyond the 55 acres predicted in the ER-CPS.
While clearing the additional land. the same environmental precautions were
observed to eliminate impacts on air and water quality. The additional
space cleared amounts to about 130 acres of which approximately 100 acres
was for laydown of construction materials. Some of this additional laydown
space resulted from underestimating requirements for a project of this scope.
However. a major fraction of the addition can be directly attributed to
the construction schedule which was delayed and perturbed by the state and
federal licensing and rate-making process.

It was desirable for dust control reasons. to pave construction and plant
roads early. so this was done in advance of the ER-CPS timetable.

An education center was opened in 1978 which has been used by dozens of
school and community groups. Access to the rocks is planned by a road which
will skirt the station security barrier. Residents of Seabrook will be
allowed access by security personnel commensurate with plant conditions
and other operating license requirements. Expanded construction faciltiies
for laydown. storage and operations staff have pre-empted space contemplated
for municipal recreations facilities. At this time. there does not appear
to be a need for these facilities and plans have been dropped for any public
recreation facilities.

4.1-2
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TRANSMISSION FACILITIES CONSTRUCTION

The information in this subsection remains unchanged from that presented
in the Seabrook Station ER-CPS except as noted below.

Transmission right-of-way construction procedures and effects are generally
compatible with those described in ER-CPS Section 4.2. One departure,
however, was the extra effort applied to areas that were graded as a result
of construction. Where areas have been graded, erosion control measures
have been employed for drainage and proper stabilization of the soil. This
consists of installing water bars to prevent soil erosion from occurring.
Graded areas that will not reseed naturally will be reseeded, fertilized,
and mulched.

Reel and pulling "setups" are graded where necessary and top soil has been
stock piled separately from the subsoil so that it can be spread back over
the area and allowed to reseed or will be reseeded and mulched. Upon
completion of work around structures and setup locations, the area has been
cleaned up and allowed to revert to natural conditions or if necessary will
be reseeded.

4.2.1 Transmission Line Routings

The transmission line routings in New Hampshire have been determined after
a series of meetings with town and city officials including conservation
commissions and planning boards in those towns and cities through which
the lines cross. The various meetings held are enumerated in Section 12.4
of the ER-CPS. Similar meetings were held in Massachusetts. Also, the
Massachusetts Energy Facilities Siting Council approved construction of
the Seabrook to Tewksbury Line, contingent upon Seabrook Station

. construction.

The Seabrook-Newington Line previously described as being 18.0 miles long
is in fact 17.0 miles in total length. The portion of this line that
parallels U.S. Route 1-95 has a buffer strip of varying width up to a maximum
of 100 feet to reduce its visual impact on travelers. Construction of the
plant get-away line along an existing rail bed, was accomplished without
intrusion into the salt marsh that lies adjacent to it.

The Seabrook-Scobie Line earlier identified as being 28.75 miles is now
more accurately measured at 29.75 miles long. The increase in length has
resulted because of rerouting around a natural area - Cedar Swamp in
Kingston, New Hampshire. The line now follows a dog-leg about one mile
long around the northern boundary of this swamp. The structures to be used
are the H-frame type which are the same as that used on the rest of the
line.

Due to the conflict between decisions of two regulatory bodies, a delay
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in obtaining the right-of-way and, therefore, the design of· this portion
of the line is reflected in the description of what is proposed for this
dog-leg.

The crossing of the Pow Wow River on the northerly segment of the dog-leg
is a span of approximately 550 feet with a minimum clearance over the water
of 45 feet. The westerly segment of the dog-leg may require one structure
to be installed in a wet area which would only be done after the design
determines this would minimize the visual effect of this short crossing.

The H-frame structures used on the dog-leg result in minimum visual impact
on the swamp because the set back from the edge results in natural screening
of the line except for the small area on the westerly segment and the river
crossing.

The dog-leg route will have little effect on the stands of eastern white
cedar in the area.

•

Disposition of cleared vegetation from line construction was accomplished
by various means. Marketable logs were left, neatly piled at the right
of-way edge for the land owner. Slash was handled as described earlier
in the ER-CPS except that the compacted piles were spaced at least 20 feet
apart (rather than 10 feet).

Construction access was accomplished as described in ER-CPS Section 4.2.2
except as noted below. In Massachusetts, it was previously stated that
three of the total 32 miles did not have an access road. In fact, the three
miles was along a cleared unoccupied transmission right-of-way, therefore,
access was available after some improvement of the overgrown roadway created
during the initial clearing activity.

4.2.2 Construction Access •
In addition to the procedures previously outlined for control of corridor
erosion (grading, seeding, mulching, plus periodic aerial line inspection),
it should be noted that properly spaced water bars have also been constructed
on steep slopes.

4.2.3 Protection of Wildlife

The information contained in ER-CPS is unchanged from that presented in
the Seabrook Station ER-CPS.

4.2-2 •
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The information in this section remains unchanged from that presented in
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RESOURCES COMMITTED
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•

The routing of the Seabrook-Scobie 3AS kV transmission line will be routed
around Cedar Swamp and not span it as described in the ER-CPS.

The demands for water in the Town of Seabrook have grown faster than
predicted at the time the ER-CPS was written. Since 1973, growth has been
greater than expected and new near-surface groundwater sources have not
shown the productivity of the wells in existence in 1973. The net result
has been that the municipal water department requested that Seabrook Station
limit its demands on the municipal system during periods of shortage or
high demand. To compensate for this reduction, Seabrook Station has drilled
six bedrock wells which have been tested and have supplied the difference
between the Station requirements and the municipal supply.

The water requirements for the operating units will be about 200 gpm which
can be supplied from the Station's deep rock wells and the municipal system
when it has sufficient capacity above the town's demand.
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The estimated average annual dose to construction workers at various
locations in SB Unit 2 construction area from SB Unit 1 operation has been
calculated to be 0.064 rem. The model. assumptions and input data used
to arrive at this estimate are provided in SB FSAR Section 12.4.3. Annual
man-rem doses to Unit 2 construction workers from Unit 1 operation are
difficult to project at this time. due to the uncertainties involved with
the SB Unit 2 construction time schedule. It is estimated however. that
a total of 4.650.000 man hours of labor will be required for Unit 2
construction after Unit 1 is in operation. Based on this estimate and the
average annual dose (above). the projected average total dose to Unit 2
construction workers is calculated to be 150 man-rem.
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CONSTRUCTION IMPACT CONTROL PROGRAM

Background

The information for this section can be found in part, in Section 4.1 of
the Seabrook Station ER-OLS and Section 4.5 of the Seabrook Station Final
Environmental Statement. Additional information is contained in the
following paragraphs.

An Environmental Protection Program was established by Public Service of
New Hampshire which provided for environmental protection during construction
of Seabrook Station. Quarterly reviews were performed by members of an
Environmental Review Board staffed by the site managers and environmental
personnel to evaluate program effectiveness.

The Environmental Protection Program was the responsibility of the Manager
of Nuclear Projects, Public Service Company of New Hampshire, and it was
he'who was authorized to implement the appropriate procedures. This was
accomplished through advice received from the Environmental Review Board
and by observations by other construction personnel. The Site Manager and
UE&C Resident Construction Manager had responsibility for the day to day
adherence to the environmental protection program procedures.

•

4.5.2

4.5.3

Responsibilities

Procedures

•

Control procedures developed through the Environmental Protection Program
to monitor construction activities with respect to environmental factors
of the site included monitoring of effluents from the settling basins (which
includes rainwater runoff, tunnel dewatering and treated sanitary wastes),
control of land clearing and general construction surveillance. An oil
spill prevention control and countermeasure plan (SPCC) and accompanying
procedures were also developed for inspections to ensure that all sources
of oil and lubricants are monitored periodically. The SPCC plan will remain
in effect through the operating phase of the plant.

The environmental monitoring procedures established weekly site inspections
to prevent degradation of the site's environment. Such areas as erosion,
turbid or greasy water runoff, tree cutting activities, dust problems and
noise were monitored within a framework which enabled proper protection
of the site and prompt action to any problem.

Traffic

Traffic during the construction phase of the plant entered by one of two
access roads that were constructed to divert traffic from the Rocks Road.
This posed no problems to the residents along the Rocks Road. On-site
traffic utilized defined -roads and laydown areas which eliminated the need
to enter the existing natural habitat on site.
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Groundwater

Groundwater developed and supplied by wells was utilized for drinking,
sanitary water systems, and concrete production. It now serves as a source
of makeup water for the mechanical draft cooling towers. No chemicals or
pollutants are discharged to the land for possible intrusion into the
groundwater aquifer. No long-term detrimental effects to groundwater are
expected as a'result of dewatering or other construction activities due
to high soil permeability.

Surface Water

Discharges to surface waters during construction were through the settling
basin. Effluent characteristics described in Section 3.7 of the ER-OLS
prevented any adverse effects to the Brown's River, the point of discharge.
Effluent parameters from the system were on specific monitoring schedules
as they will continue to be through operation of the plant as set forth
by the NPDES permit and applicable site specific procedures.

Land Use Protection/Restoration

Land use was controlled through procedures developed to monitor the clearing
of trees for construction activities. Use of areas designated as
environmentally significant in both the ER-CPS Section 4.1 and FES Sections
4.4 and 4.5 for the Seabrook Station were minimized. Restoration activities
were implemented after construction. During restoration activities, advice
was solicited from the New Hampshire Fish and Game Department.

Water Use Protection/Restoration

As mentioned in Section 3.7 of the ER-OLS, liquid effluents leaving the
site during construction were through the settling basin to Brown's River.
Samples measuring numerous waste water characteristics were taken in
accordance with NPDES Permit No. NH0020338 following predesignated procedures
and on a regular basis before discharge.

Terrestrial Ecosystem Impacts

Terrestrial impacts are outlined in Section 4.1 of the ER-OLS and Sections
4.1, 4.3 and 4.5 of the FES for the Seabrook Station.

Aquatic Ecosystem Impacts

No long-term detrimental effects are expected as a result of construction
activities. Applicable procedures developed to monitor effluents entering
Brown's River, as well as specific parameters in the river, substantially
reduced possible adverse effects. A haybale perimeter was also set up to
filter site rainwater runoff into adjacent waters during early site
development. After the site drainage system was put into operation, the
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perimeter haybales were no longer needed.

Socioeconomic Impacts

Socioeconomic impacts as a result of station construction are presented
in Section 4.1 of the ER-CPS and Section 4.4 of the FES.

Noise

A study, conducted by New England Power Service Company in February, 1977
to analyze noise produced during construction, determined that the noises
during major construction periods would not be above normal construction
activity levels.

Erosion

Erosion was prevented through proper site construction activities. All
areas prone to erosion problems were subject to periodic inspection through
the Environmental Protection Program procedures resulting in prompt action
to mitigate problem areas. In addition, site drainage was directed to
collection points which feed into the settling basin. The haybale perimeter
prevented material from moving into adjacent waters during early site
development.

Dust

During certain periods of construction, dust became a problem. A water
truck was available and used "as required" to spray dusty areas with a
water/coherex dust suppressant mixture. This procedure is outlined in
Section 4.1 of the ER-CPS. Problem areas were periodically inspected through
the Enyironmental Protection Program procedures.

Effluents

Liquid effluent characteristics are described in Section 3.6, 3.7 and 5.4
of the Seabrook Station ER-OLS and were monitored through the Environmental
Protection Program procedures in accordance with state and federal
regulations. Gaseous effluents are described in Section 5.5 of the ER-OLS.
Solid waste from the sewage treatment facility is not expected to occur
due to the design of the waste treatment facility. The disposal of effluents
is not expected to produce adverse environmental affects. Additional
monitoring programs and procedures such as the SPCC plan and the Seabrook
Station Hazardous Waste Compliance Manual, provide additional monitoring
for oil, lubricants and other materials stored on site. .
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CHAPTER 5

ENVIRONMENTAL EFFECTS OF STATION OPERATION

This chapter describes the interaction of the station and its various systems
(radiological and nonradiological) discussed in Chapter 3 and the environment
discussed in Chapter 2.

5.1 EFFECTS OF OPERATION OF HEAT DISSIPATION SYSTEM

This section has changed with regard to information presented, in the ER
CPS in that extensive hydrothermal model studies and field monitoring
programs have been performed beyond those conducted during the baseline
study. This information in some cases contains over six years of in situ
data acquisition. The following subsections describe the interaction-or
Seabrook Station operation and the environment utilizing the analysis of
data collected during these studies, which are described in greater detail
in ER-OLS Sections 2.2, 2.3 and 2.4.

The discharge from Seabrook Station, as described in ER-CPS Section 5.1.2,
has been designed to comply with the thermal standards of both federal
(Environmental Protection Agency) and state (New Hampshire Water Supply
and Pollution Control Commission) agencie,s in accordance with the Federal
Water Pollution Control Act (FWPCA) and its Amendments. Accordingly, the
following subsections summarize the thermal discharge criteria for each
government agency.

•
5.1.1

5.1.1.1

Effluent Limitations and Water Quality Standards

Federal Thermal Criteria

Under Section 316 of the FWPCA, that part of the Act which relates to the
cooling water from electric generating stations, the Administrator of EPA
has established determinations [1, 2, 3]. The following specific
dete~inations are relevant to the discharge of cooling water:

•

1.

2.

Except for discharge during backflushing for fouling control, the
discharge shall not increase the temperature of the receiving water
more than SOF, except that in the near-field jet mixing region (defined
to be the waters within 300 feet of the submerged diffuser in the
direction of discharge), the SOF limit shall apply only at the surface.

Backflushing operations for fouling control shall be performed only
during times when meteorological and hydrological conditions are such
that the plume flows offshore and/or temperature increases are mf.nimized
at the Sunk Rocks •
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New Hampshire Thermal Criteria

Revision 1
February 1982

•Pursuant to the New Hampshire Revised Statutes Annotated, Chapter 149: 8-111
(supp.) and Section 401 of the FWPCA, the NHWSPCC has certified and granted a
permit on January 23, 1974 to discharge controlled volumes of cooling water
from the station. The thermal criteria of the permit, which are for Class B
tidal waters, are as follows:

1. Discharge shall not be in amounts greater than 1900 cfs at mean sea level
at the temperature of 450 above ambient receiving water temperature.

2. Except in emergency situations, any shutdown or start-up of the station
shall be in such a manner that the rate of temperature change in
receiving waters is no more than 10 per hour measured at a point or
points to be established by the Commission in the mixing zone.

3. The maximum increase in temperature in the receiving water, outside a
mixing zone to be delineated by the Commission, shall not exceed those
temperatures required for a cold water fishery by the U.S. EPA or by the
water quality standards adopted by the Commission pursuant
to New Hampshire statutes.

5.1.2 Physical Effects

The Seabrook Sta~ion discharge system, which is described in ER-OLS Section
3.4, was designed to meet the regulatory thermal discharge criteria summarized
in ER-OLS Section 5.1.1 above. Extensive hydrothermal model testing,
performed by Alden Research Laboratories (ARL) of Worcester Polytechnic
Institute, Worcester, Massachusetts, has led to a state-of-the-art design that
meets these criteria.

The model tests [4,5,6,7,8] and the physical effects of the thermal discharge
system under various ambient and operation conditions are contained in the
Summary Document [9]. The results and discussion presented therein remain
unchanged. I

1

•

5.1.3 Biological Effects

Biological effects of plant construction and operation were discussed in
Section 5.0 of the Summary Document [9]. The information remains unchanged.

5.1.4 Effects of Heat Dissipation Facilities

The information contained in this section is unchanged from that presented in
the same section for the ER-CPS. In addition, the operation of the
once-through system will not result in any significant fogging or icing
conditions. Some "sea smoke" or "sea fog", however, could form in the
immediate vicinity of the discharge, or intake during backflush operation,
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under certain meteorological conditions. but would rapidly dissipate as
it left the area of the thermal plume. Therefore. no hazard to
transportation (air or boat) is anticipated.

Similarly. some short-term localized icing and fogging effects could result
from operation of the mechanical draft evaporation cooling tower used for
the service water system during backflushing. These short-lived (of the
order of hours) effects would occur only in the immediate vicinity of the
cooling tower and thus no hazard to ground or air transportation is
anticipated.

Lastly. no hazards will exist for ship/boat transportation by the operation
of either the intake or discharge structures because they are outside major
shipping lanes and at depths deep enough to avoid an obstructiQn to small
boat traffic.
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RADIOLOGICAL IMPACT FROM ROUTINE OPERATIONS

The radioactive waste management systems, as discussed in Section 3.5, are
designed such that the radiological impacts due to the normal operational
releases from Seabrook 1 & 2 are within guidelines established in Appendix I
to 10CFR50. This section evaluates the impacts of radioactive effluents
on human beings and other biota inhabiting the general vicinity of the site.
Possible exposure pathways to man are examined and evaluated according to
the mathematical model described in Regulatory Guide 1.109. The exposure
pathways to biota other than man are examined and evaluated according to
the models described in Section 5.2.3 of this report.

5.2.1

5.2.1.1

Exposure Pathways

Exposure Pathways to Local Flora and Fauna

The information for this section is unchanged from ~he information presented
in Section 5.2.1 of the Seabrook 1 & 2 ER-CPS except as noted in the
following paragraph.

The various possible pathways for radiation exposure to local flora and
local and migratory fauna are illustrated in Figure 5.2-1.

5.2.1.2 Exposure Pathways to Man

The information for this section is unchanged from the information presented
in Section 5.3.1 of the Seabrook 1 & 2 ER-CPS except as noted in the
following paragraphs.

The various possible pathways for radiation exposure to man are illustrated
in Figure 5.2-2.

Dose estimates for the major pathways of radiation exposure are discussed
in Section 5.2.4 and summarized in Section 5.2.5.

5.2.2 Radioactivity in Environment

This subsection describes quantitatively the distribution in the environment
of the small releases of radioactivity from Seabrook Units 1 & 2. The
releases are contained within the liquid and gaseous effluents discharged
from the station.

5.2.2.1 Surface Water Models

•
Anticipated annual release of radioactive liquid materials is presented
in Section 3.5, Table 3.5-18 of this report. The plant waste liquids are
released to the service water system which discharges to the circulating
water system. The radioactive liquid wastes reach the environment via the
circulating water discharge line. The discharge route provides on-site
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dilution by the combined flow of the service and circulating water systems-
412,000 gpm per unit. With the assumption of 80 percent operating capacity
of circulating water systems, the system flow dilutes the normal liquid
radioactivity releases of 0.24 Ci/year except tritium, to 3.6 x 10-10 ~Ci/ml
per unit. Tritium liquid releases of 730 Ci/year are diluted to 1.11 x
10-6 ~i/ml per unit.

Further dilution of the circulating water discharge plume will occur after
leaving the discharge pipe. A near-field dilution factor of ten was used
for calculating estimated doses, and is based on the minimum dilution found
from multiport, deep water discharge physical model test results described
in Section 5.1 of this report.

The dilution of effluents increases substantially with increasing distance
from the discharge due to mixing and advection by tidal and wind-driven
currents. The far-field dilution of continuously discharged effluents was
calculated using tidally averaged far-field dispersion model [1]. The model
was applied using zero net drift even though field surveys have shown that
substantial net drift exists in the discharge area and using no radioactive
decay during the effluent transit time to 50 miles. Because of this the
average dilution of 247 to 1 calculated for the area to 50 miles is
conservative. The dilution for a short-term release of effluents will be
substantially greater.

The ability of suspended and bottom sediments to absorb and adsorb
radioactive nuclides from solution is recognized as contributing to important
pathways to man through the sediment's ability to concentrate otherwise
dilute species of ions. The pathways of importance in the site area are
by direct contact with the populace, such as those persons engaged in
shoreline activities, and by transfer to aquatic food chains. Direct
ingestion of suspended sediments in water is not considered since the
effluent discharge is to a saltwater environment which is not used for
drinking or irrigation purposes.

The models used to determine the concentration of radioactivity in sediments
and aquatic foods for the purpose of estimating doses were taken from the
Nuclear Regulatory Guide 1.109, Appendix A. The concentration of
radioactivity in the sediment is assumed to be dependent upon the
concentration of activity in the water column, plus a transfer constant
from water to sediment. The calculated sediment concentration by isotope
at various times after station startup is shown in Table 5.2-1.

•

5.2.2.2 Ground Water Models

No radionuclides will be released into any groundwater supply; therefore,
the use of a groundwater model was not required.

5.2-2

Anticipated annual release of radioactive gaseous material is presented

5.2.2.3 Gaseous Effluents
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in Section 3.5, Table 3.5-10, of this report. The gaseous effluent is
transported and diluted in a manner determined by the prevailing
meteorological conditions. Section 6.1.3 of this report discusses the
meteorology modeling which has been used for all dose estimates. Annual
average atmospheric dilution factors (Chi/Q values) were estimated from
a twelve-month on-site meteorological survey and are summarized in Tables
5.2-2 and 5.2-3. The dilution factors used for calculating annual maximum
individual doses and potential site boundary exposure rates are given in
Tables 5.2-4 and 5.2-5. The gaseous source term for each unit originates
from two separate and distinct locations: the plant unit vent which is
located on top of the containment, and the turbine building ventilators
located on the turbine building roof. As such, two separate sets of dilution
factors are used for calculating the maximum individual doses from gaseous
effluents.

5.2.3 Dose Rate Estimates for Biota Other Than Man

The equations used for the calculation of internal doses to biota other
than man are outlined below.

The dose to a primary organism (one for which bioaccumulation factors are
known) is given by:

• L
Dl = .0187 Up Mp i Ei Ciw BFi' (Eq. 1)

Where, D1

.0187

= internal dose rate due to isotope i (m rad/yr),

= conversion constant (kg-mrad-dis/pCi-yr-Mev),

(1 17xl06 dis/yr-pCi) (lxlO-3 kg/g) (1.6xl06 erg/M~v)
(10 g-mrad/erg), .

usage factor for exposure time associated with pathway
p, (hr/yr)

= mixing ratio (reciprocal of the dilution factor)
dimensionless,

effective absorbed energy fraction as a function of
organism effective radius (Mev/dis),

discharge concentration of nuclide i in water (pCi/liter),
and

•
= bio-accumulation factor (pCi/kg per pCi/liter).

The dose to a secondary organism (one which consumes primary organisms)
can be obtained from Equation 2 .
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(Eq. 2)

Where, internal dose rate due to isotope i (mrad/yr),

b2 specific body burden of the secondary organism (pCi/kg),

1.44 b1 P2 f w2 T 2 (l-e- A 2 t)

M2

b1 specific body burden of the primary organism (pei/kg),

P2 consumption rate of primary organism by secondary organism
(gm/day) ,

f w2 fraction of ingested nuclide retained in secondary organism,

M2 mass secondary organism (gm),

A2 effective decay constant in secondary organism

AB2 = biological removal constant in secondary organism,

T 2 ln2/ A2 (day),

t exposure time (day), and

1. 44 (ln2 ) -1 •

•
Assumptions used for biota dose estimates are based on information presented
in Appendix F of Reference 2. Table 5.2-6 is a listing of the specific
assumptions and parameters used in the analysis. Values of bioaccumulation
factors and effective absorbed energy fractions as a function of organism
effective radius were obtained from the above reference and are listed in
Tables 5.2-7 and 5.2-8. The effective half-life (T2) and retention fractions
(fw2 ) of radionuclides in secondary organisms were taken to be equal to
those for the whole body of standard man, since specific animal data are
lacking. A listing of these values may be found in Table 5.2-9 and were
obtained from the ICRP Publication 2, 1959 report of Committee II. The
annual discharge concentrations of nuclides (C iw ) released in the liquid
effluent were taken from Section 3.5, Table 3.5-18 of this report. Dilution
of the discharge plume was based on the near-field dilution factor of 8
as discussed in Section 5.2.2.1.

The 50-year internal dose commitment to biota can be found in Table 5.2-

5.2-4 •
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10. The doses are based on continuous intake over a one-year environmental
exposure period. The dose to a secondary organism was based on radionuc1ide
body burdens of primary organisms listed in Table 5.2-11. The highest "biota
dose was to a muskrat and was calculated to be 2.33 mrem/yr.

Additional pathways that cause exposure to biota are external submersion
in receiving waters, floating on water surfaces, and direct irradiation
from nuclides concentrated in bottom and shoreline sediments. Table 5.2
12 is a listing of shoreline and immersion dose factors for skin or surface
doses and dose factors for the total body. The values were obtained from
the WASH 1258 Report, Reference 2. The dose rate factors for skin include
emitted beta and gamma energies capable of penetrating seven milligrams
per square centimeter of tissue. The dose rate factors for the total body
were calculated for a tissue depth of five centimeters. These criteria
for dose factors are intended for use with human exposure and eliminate
low energy radiation not capable of penetrating the epidermal layer. Because
of this, only the surface or skin dose rate factors can be applied in the
calculation of external submersion and ground plane irradiation to biota.

The submersion dose to biota and water surface dose was calculated according
to Equation 3.

The dose rate factor for pathway p and nuclide i is designated as D. and
the other values are as defined previously. The water surface dose1g~n
be taken to be one half of the submerison dose according to methodology
in Reference 2.

•
mrem/yr (Eq. 3)

•

The dose from shoreline and bottom deposits was calculated according to
models described in Regulatory Guide 1.109, Appendix A. The shore width
factor was set equal to 2.0, which conservatively accounts for the increased
gamma exposure rate at the surface compared to the exposure rate at a height
of one meter which is given by the dose factor, Di, for man. The nuclide
concentration in sediment was calculated based on 15 years of exposure to
12.5% plant effluent.

The external skin dose to representative primary and secondary organisms
can be found in Table 5.2-10. The highest dose was received by water plants
and mollusks and was calculated to be .15 mrem/yr.

In addition to exposure from liquid effluents, some external exposure to
primary organisms will occur from submersion in the station's gaseous
effluent. Doses received by biota via external exposure can be deduced
from those received by people at nearby locations. External doses can be
assumed to be independent of body size and, therefore, the same for man
and animals. Doses received by man are discussed in the following
subsections •
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Dose Rate Estimates For Man

Liquid Pathways

•
Dose rates for the maximum individual via the liquid pathways were evaluated
based on the models and dose factors given in Regulatory Guide 1.109, and
according to the assumptions listed in Table 5.2-13. The annual liquid
discharge concentration of nuclides was obtained from Section 3.5, Table 3.5-18
of this report. The pathways considered in the dose analysis were ingestion
of finfish and invertebrates, external exposure from swimming and boating,
and exposure from shoreline activities. The swimming dose was calculated
using Equation 3 and dose factors from Reference 2. The boating dose was
equal to one half of the calculated swimming dose. The usage factors for
both boating and swimming activities were obtained from Reference 3. The
usage factor given in Regulatory Guide 1.109 for adult shoreline activities
was increased from 12 hr/yr to 334 hr/yr to account for individuals
harvesting clams on mud flats in the Hampton Harbor area. The maximum
individual total body and organ doses are tabulated in Table 5.2-14.

Dose rates for the maximum individual via the gaseous pathways are evaluated
based on the models and dose factors given in Regulatory Guide 1.109, and
according to assumptions listed in Table 5.2-15. The annual gaseous
discharge concentration used in the dose analysis was obtained from Section
3.5 of this report, Table 3.5-12.

5.2.4.2 Gaseous Pathways

•
The maximum individual dose from noble gas releases is calculated at the
worst residential location in the ESE sector, 2398 meters, and at a
recreational site in the salt marsh that surrounds the plant. The recreation
site, which is used mainly for fishing and boating, is referred to as the
Rocks and is located in the ENE sector, 318 meters from Unit 1. Access
to the Rocks is controlled from the Seabrook Station gatehouse. The dose
results are shown in Table 5.2-16 along with beta and gamma air dose rate
estimates. All projected dose estimates are within numerical design
objectives of 10CFR50, Appendix I.

Airborne radioiodines and particulates are carried away by the prevailing
wind and deposited on soil, feed forage and vegetables which lead to human
exposure. The maximum individual doses are calculated and tabulated
according to total body and significant organ doses in Table 5.2-17. The
maximum individual thyroid and bone doses are reported separately by pathway
in Table 5.2-18. The highest organ dose was to the child bone and was
calculated to be 0.233 mrem/yr, which is 1.5% of the Appendix I dose
objectives.

The shielding of plant structures has been designed in such a way that the
maximum direct radiation dose rates external to the reactor, the primary

5.2.4.3 Direct Radiation From Facility
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auxiliary building, and the waste processing building are less than 0.5
mrem/hour. The shielding design is based on a conservative assumption of a
1% failed fuel fission product source term. More realistically, the expected
radiation levels in these areas will be significantly less than the design
value. Exposure to an individual at the site boundary would be further re
duced due to air and building attenuation and the inverse-di~tance-square

law.. Therefore, individual exposure at the site boundary based only on in
verse square, would result in a dose rate of less than 0.2 mrem/year. The
dose rate at the Rocks, conservatively calculated assuming no air or building
attenuation, and 100% occupancy would not exceed 1.5 mrem/year.

The principal sources of radioactivity not stored in plant structures are
the radioactive liquids stored in the reactor makeup water storage tanks and
the refueling water tanks, located in the tank farm area. The maximum expected
radionuclide inventories based on 1% failed fuel and 80% tank capacities,
results in direct radiation dose rate at the site boundary of less than 2.5 I
mrem/year per unit. Assuming 100% occupancy and air attenuation, the dose 2
rate at the Rocks would not exceed 1.0 mrem/year.

The nearest residential house is located approximately 0.63 miles SW of the
station. The direct radiation dose rate at this location, using the very
conservative assumption of no air or structural attenuation, will not exceed
2.0 mrem/year. There are no schools or hospitals identified within a one-mile
radius of the plant site.• 5.2.4.4 Annual Population Doses

•

Liquid Pathway Population Doses

Annual population doses due to liquid plant effluents were calculated for
the 50-mile population through the major existing pathways. These are in
gestion of fish, shellfish, and direct exposure t~ shoreline deposits. Shore
line deposits were allowed to build up for 15 years in order to calculate
the plant lifetime average exposure rate. Population doses from boating and
swimming do not make a significant contribution to the total dose when compared
to the major pathways. Since the plant discharge is to the ocean, potable
water and irrigated food pathways are not considered.

A far-field dilution factor of 247 explained in Section 5.2.2.1, was uniformly
applied to the 50-mile area for the purpose of estimating population doses.
No credit for radioactive decay in transit of effluents was taken, but a
seven day distribution transport time for all aquatic food between the time
caught and the time consumed was applied. This delay period is the recommended
value for population sport fishing according to Regulatory Guide 1.109, which
is more conservative than the suggested 10-day delay time recommended for
population commercial fishing. Recommended values for usage factors for the
average individual were also obtained from the same reference.
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•An estimate of total population for the year 2000 was obtained from Section
2.1, Tables 2.1-2 and 2.1-3 of this report. Population fractions by age group
were based on 1970 populations for Maine, Massachusetts and New Hampshire and
are 0.016, 0.204, 0.132 and 0.648 for infants, children, teenagers and adults,
respectively.

Section 2.1.3.5 of this report provides estimates of annual fish and
invertebrate harvests in the six counties within the 50-mile radius of the
site. Tge total quantity of fish is estimated to be 9.9 x 107 Kg/year and
6.4 x 10 Kg/year for invertebrates. Comparing these quantities against the
total amount which could be consumed by the 50-mile population, using the
average individual usage factors, it can be seen that more fish and
invertebrates are harvested than can be consumed locally. It was thus assumed
that all seafood consumption consisted of foods obtained locally. The excess
fish and invertebrates that are harvested have been assumed to be consumed by
a fraction of the U.S. population. The dose via this pathway is discussed
under United States population doses.

The population doses to the 50-mile population due to liquid effluents are
shown in Table 5.2-19. The total whole body and thyroid doses are estimated
to be 0.044 man-rem/year and 0.451 man-rem/year, respectively.

Gaseous Pathway Population Doses

Annual 50-mile population doses due to routine gaseous effluents have been
calculated through the major pathways of exposure. These include external
irradiation from activity deposited onto the ground surface, inhalation,
submersion in gaseous cloud, and ingestion of vegetables, meat and milk
products which have been exposed to plant effluents.

Meteorological dispersion coefficients used in the dose analysis can be found
in Tables 5.2-2 and 5.2-3. Two separate calculations were done according to
the gaseous release point, either the unit stack or the turbine building
vent.

Agricultural characteristics of the area within 50 miles of the site are
described in Section 2.1. Tables 5.2-20 through 5.2-22 indicate the
distribution and production of milk, meat and vegetables by sector for a
50-mile radius. Comparing the 50-mile food production against what could be
consumed by the 50- mile population, it is seen that the site area produces
only about 10% of the milk, 2% of the meat, and 3% of the vegetables which are
required. Therefore, the entire 50-mile agricultural food production was
assumed to be consumed within the 50 miles.

The dose models used for estimating the population doses from gaseous
effluents are the same as those which are described in Regulatory Guide
1.109. Distribution and transport times were taken from Table E-15, and usage
factors for the average individual were obtained from Table E-4 of the above
reference.
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The population doses due to noble gas effluents within the SO-mile radius
are shown in Table 5.2-23. The total whole body and skin dose are 0.490
man-rem/year and 1.15 man-rem/year. respectively. The population whole
body and thyroid doses due to iodine and particulate gaseous release are
listed in Table 5.2-24 according to pathway and age group. The total whole
body dose and thyroid dose to the population within the SO-mile radius were
calculated to be 0.872 man-rem/year and 1.47 man-rem/year. respectively.

United States Population Doses

The U.S. population doses. as presented in Table 5.2-25. were calculated
by summing the 0-50-mile population doses with the total population doses
from long-lived radionuclides. The models used for the long-lived nuclides
generally follow those of the uranium fuel cycle [4.5]. The EPA calculates
a world-wide dose. which includes a "first pass" dose over the eastern half
of the U.S. and a world mixing dose. Since the Seabrook 1 & 2 site is
located rin the east coast of the U.S. (with prevailing westerly winds) no
"first pass" dose has been assumed. The radionuclide 1-129 is not expected
to be released in significant quantities from the Seabrook 1 & 2 site and
most of that released would be deposited in the Atlantic Ocean. No U.S.
population thyroid dose has. therefore. been calculated for this isotope.

Tritium: The equation below was used to calculate the dose commitment to
the U.S. population from gaseous and liquid tritium releases. It assumes
that the tritium mixes uniformly in the hydrological cycle of the northern
hemisphere and is subsequently distributed uniformly throughout the body
proportional to the hydrogen content. including tissues.

where:

DCF (100)(106 )(3 x 108 )

(1.35 x 1022 ) o

100

f

The total tritium release (gas and liquid) is estimated to be 1470 Ci/yr
from one unit. which results in a U.S. population dose commitment of 0.057•

DCF

100

106

3 x 108

1.35 x 1022

A

100 year dose commitment. man-rem/Ci

rem/year per ~Ci/cm3 (Reference 5)

~ Ci/ci

estimated U.S. population in year 2025 (Ref. 5)

gms circulating water in northern hemisphere (Ref. 5)

radiological decay constant. years-l
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man-rem.

Krypton-85: The equation below was used to calculate the dose commitment
to the U.S. population from gaseous releases of Kr-85. It assumes that
the Kr-85 uniformly disperse in the world's atmosphere.

•

where:

DCF (1.5 x 104 )(1290)(3 x 108 )

(5.14 x 1021 ) o

100

J

DCF

1.5 x 104

1290

5.14 x 1021

3 x 108

A

100 year dose commitment, man-rem/Ci

rem/year per Ci/m3 (Reference 5)

gms air/m3

gms air in atmosphere (Reference 5)

estimated U.S. population in year 2025 (Reference 5)

radiological decay constant, years-1 •The total Kr-85 released is estimated to be 260 Ci/year from one unit which
results in a U.S. population dose commitment of 4.6 x 10-3man-rem.

Carbon-14: The calculation of dose commitment to the U.S. population from
C-14 was based on the model described in Reference 6. This is a
multireservoir exchange model which calculates the C-14 to C-12 ratio in
the various compartments and then assumes that this specific activity of
C-14 is the same in man as in the troposphere. A dose rate conversion factor
of 0.21 mrem/year per pCi C-14/gmC-12 is then used to generate a worldwide
100 year dose commitment of 57.1 man-rem/Ci to the total body. This value
is based on the releases taking place in the year 2000, which is
approximately the midpoint of plant operation. It was assumed that the
U.S. population was 5 percent of the world population (Reference 5) and
based on an estimated C-14 release of 8 Ci/year from one unit, a U.S.
population dose commitment of 23 man-rem was calculated.

For comparison, radioactive tritium and carbon-14 are both produced in nature
by the interaction of cosmic rays with the earth's atmosphere. This results
in an annual whole body dose to an individual of about 0.004 mrem and 1.5
mrem, respectively. Therefore, for a U.S. population 300,000,000 persons,
the annual dose from naturally occurring tritium and carbon-14 is about
1000 man-rem and 400,000 man-rem, respectively.

The dose commitment to the United States population from ingestion of fish
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and invertebrates has been calculated based on the seafood harvest within
a 50-mile radius of Seabrook Station that is not consumed by the 50-mile
population. The values have been conservatively calculated based on
Regulatory Guide 1.109, fish and invertebrate consumption rates for an
average individual. The resultant whole body dose to the U.S. population
for both fish and invertebrate ingestion was calculated to be 0.55 man-rem.

5.2.5 Summary of Annual Radiation Doses

A summary of 10CFR Part 50, Appendix I, dose objectives and a comparison
to calculated values for Seabrook Station can be found in Table 5.2-26.
The 50 mile population doses from liquid and gaseous effluents can be found
in Tables 5.2-19, 5.2-23 and 5.2-24.
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SB 1 & 2
ER-OLS

• TABLE 5.2-1

AVERAGE SURFACE CONCENTRATION BY NUCLIDE (pCi/m2 ) IN SEDIMENT AT
VARIOUS TIMES AFTER STATION STARTUP

Years After Startup

Nuclide 1 Year 5 Years 15 Years 30 Years 40 Years

H-3 1.71xl06 7.65xl06 1.78xl07 2.55xl07 2.8xl07
1-130 5.83xlO-4 5.83xlO-4 5.83xlO-4 5.83xlO-4 5.83xlO-4
1-131 1. OlxlOl 1.0lxlOl 1.0lxlOl 1. OlxlOl 1.0lxlOl
1-132 3.5lxlO-3 3.5lxlO-3 3.5lxlO-3 3.5lxlO-3 3.5lxlO-3

. 1-133 2.98xlO-l 2.98xlO-l 2.98xlO-l 2.98xlO-l 2.98xlO-l
1-134 3.40xlO-5 3.40xlO-5 3.40xlO-5 3.40xlO-5 3.40xlO-5
1-135 1. 54xlO-2 1. 54xlO-2 1. 54xlO-2 1. 54xlO-2 1.54xlO-2
Br-83 3.8lxlO-5 3.8lxlO-5 3.8lxlO-5 3.8lxlO-5 3.8lxlO-5

Rb-86 3.6lxlO-3 3.6lxlO-3 3.6lxlO-3 3.6lxlO-3 3.6lxlO-3

Sr-89 1.44xlO-2 1.45xlO-2 1. 45xlO-2 1.45xlO-2 - 1. 45xlO-2

Mo-99 5.55xlO-2 5.55xlO-2 5. 55xlO-2 5.55x10-2 5.55xlO-2

Tc-99m 5.8xlO-l 5.8xlO-l 5.8xlO-l 5.8xlO-l 5.8xlO-l
Te-127m 2.83xlO-2 3.l4xlO-2 3.l4xlO-2 3.14xlO-2 3.l4xlO-2

• Te-127 1.llxlO-4 1. 11xl 0-4 1.llxlO-4 1.l1xlO-4 1.llxlO-4
Te-129m 3.84xlO-2 . 3.84xlO-2 3.84xlO-2 3.84xlO-2 3.84xlO-2
Te-129 4.20xlO-5 4.20xlO-5 4.20xlO-5 4.20xlO-5 4.20xlO,...5
Te-13lm 3.59xlO-4 3.59xlO-4 3.59xlO-4 3.59xlO-4 3.59xlO-4
Te-132 2.24xlO-2 2.24xlO-2 2.24xlO-2 2.24xlO-2 2.24xlO-2
Cs-134 4.03xlOl 1. 15xl02 1.40x102 1.40xl02 1.40xl02
Cs-136 3.34xlO-l 3.34xlO-l 3.34xlO-l 3.34xlO-1 3.34xlO-1
Cs-137 3.29xlOl 1. 56xl02 4.2lxl02 7.l9xl02 8.68xl02
Ba-140 1.14x10-3 1.14xlO-3 1.14xlO-3 1.14xlO-3 1.14xlO-3
La-140 1.58xlO-4 1.58xlO-4 1.58xlO-4 1.58xlO-4 1.58x10-4

Cr-5l 3.99xlO-2 3.99xlO-2 3.99x10-2 3.99xlO-2 3.99xlO-2
Mn-54 6.61xlO-2 1.l7xlO-l 1. 20xlO-1 1. 20xlO-1 1. 20xlO-1

Fe-:-55 4.05xlO-l 1.29 1. 75 1. 79 1. 79
Fe-59 3.89xlO-2 3.90xlO-2 3.90xlO-2 3.90xlO-2 3.90xlO-2
Co-58 1.04 1.08 1.08 1.08 1.08
Co-60 5.l9xlO-l 2.03 3.63 4.13 4.19
Np-239 6.76xlO-4 6.76xlO-4 6.76xlO-4 6.76xlO-4 6.76xlO-4

TOTAL 1.7lxl06 7.65xl06 1. 78xl07 2.55xl07 2.80xl07

•



TABLE 5.2-2
(Sheet 1 of 8)

SEABROOK ANNUAL AVERAGE CHI/Q BEFORE DEPLETION (SEC/M3)
PRIMARY VENT STACK RELEASE

OUWNtoIND NU. DISTANCE FRO~ RELEAS~ ~OINT (MILES)
SECTu~ (J8B .2~ .50 .75 1.00 1.5U 2.00 2.50 3.00

N ltlb 1.t!lIql;-07 7.Sc!14E-u 8 5.80'1[-08 5.886~.08 b.420£-08 b.174£-08 5.bI4E-08 0.iloE-08
NNE S2S 3.\l140E-U7 1.287E-07 q.14qqE-\l8 8.807[-08 8.578E-U8 7.81lt,-08 7.718E-08 8.300E-08
NE 07u 1I.14 cnt._0 7 1. 885E-07 1.3111£-07 1.1tHE-07 1.0141E-07 q.Ob7[-08 7.85iE-08 7.55lE"U8
ENE 7bj 1I.7b8E-07 1. q 15E.07 1.30lE-07 1.158E-07 1.10lE-07 1.01 qE·07 q.UqE·08 ".455E-08
E 8ql 5.15bE-\l7 2.170t..\l7 1.512E·07 1.330E·07 1.illE-07 1.ll0E·U7 1.005E·07 8."08E-08
ESE 1510 1.0qOE-Ob 1I.1472E-07 3.018£,-\17 2.5UE.07 2.0UE-07 1.758~·07 1.505E·07 1.Z"(-07
SI; 858 5.111:111;-07 2.1blE-u7 1.b55E.·07 1.'122E·07 1.li5E·07 1.0boE-07 q.ih5E"08 8.07U-08
SSt. HII 1. lI lol;-u7 b.303E-08 4.878E-08 14.qllE·08 5.375E.U8 5.200E D 08 4.714E·08 '1.'la·os
S 121:l 1.7\1bl;-07 7.J51E.-08 5.803E.08 5.b55E.08 5.5'12E-08 b.'1"7£.08 5.505E.08 4.'S8E.08
SSw 221 q.817E-u8 1I.252E.-08 3.3211E.·08 3.371E·08 3.b30E·08 5.128t.·08 4.5"5E-08 :s.'UE-OI
s .. 1118 2.37 8E-07 1.0uTt-07 7.14I1'1t..oe 7.721E.08 0.72"E.08 0.708£ ..08 5.881E.08 7.14U.08
wSw lib 1.115E-07 8.12U·08 b.l02E·08 0.530E·08 7.111E-08 7.141E"08 0.174E·08 1.1i5E·07
W l8S 2.2131::-07 1.08bE-07 q.07 qE-08 1.050E·07 1.OTtIE-07 1.017E·07 8.1I1E·08 q.351E·08 (/)

l:%Jt:d.. Nto lSI 2.030E-u7 I.UQbE.u7 8.00bE·08 8.5OlE.u8 8.30'E.08 b.8·n-08 1.016E.07 8.'107£·08 :;0
Nlot III 1 2.115~E-07 1.lqOE·07 8."17E-08 8.50bE·08 1.OioE-U7 Q.4b 4E·08 7.800E·08 7.181£'·08 II-'

0
NNIIl luq l.btl2E-u7 7•.U5E.u8 5.3qQE-08 b.074E.1>8 7.101E·08 o.310E.08 5.447E_08 4."8r·08 t""'l?'>

(/)

N
4VEwACiE 8~2b J.208t:-u7 1."l0E-07 1.018E·07 9.542E.08 " .lf~qt..08 8.534E-08 7.704E-08 7. "no08

. ----

DU",~wIIliO NO. DISTANCE F~UM ~ELEAaE POINT (MILES)
SEC TlJ~ ()~S 3.5u ".00 ".50 5.00 7.5u 10.00 15 .01 20.00

N ltle ~.'5tl8t.-08 b.ljllt.08 5.7b3E-08 5.07'E.08 3.111E.08 2.18 0E.08 1.31tE-08 '.1"t;.0'NNE 52C; 7.11 9t:-u8 b.1Q qt:-08 5."QqE-08 5.2331::-08 3.255E-U6 l~30bE·08 1. 404E-08 q.qOIlE-O.
Nt. b7u b.57 QI;-v 8 'i.8u8E-Otl 5.1711E-u8 4.b55E.08 3.0'llE·08 2.21qE·08 1.40iE-08 1.014E o08
ENE 703 tl.}4c;t:-UI:l 7.Clllllt.-o8 b.btlqE-08 b.ObOt:.U 8 4.0~OE.08 3.023E.08 1.'bOE-08 1.'142E.08
t. tlql 1.QIl1t::-08 7.1 11q t.-08 b."7lE.-U8 5.8qqe..08 4.0UE-U8 3.000t,.U8 1.'..4E·08 1.45I1E·08
ESE 1510 1.llbE-07 1.0081::-07 q.Oi7E·08 8.1eOE-U8 5."S5E-08 ".057E.08 2.030E·08 1.'SJEoUS
8E 858 7.110e.-1J8 b.3117E-08 5.710E-08 5.180E·U8 3.'191E-08 2.ftOlE"08 1.'94E·08 1.i5U-08
SSt. HII 1I.044E-u8 }.b30E-08 3.27ot.-08 2. q 75E-U8 1."QOE·U8 1.4b7E·08 lJ.ll4E-Oq '.76)E·u'
S 128 lI.lQIt.-u8 3. 1e5E.08 3. HbE.08 2."88E-08 1.'27E-08 1.3q2E.08 8.e-'11E·OQ '.l'IE·O'
SS .. 221 J.II')')t.-Otl 3.0501:..0 8 2.71n.08 2."1I3E.08 1.59lE.08 1.157t.·08 7.1ie-E·0" 5.184E-0's-' lUll b.O<i')t.-oll S.etl1E-08 ".87lE-ul:I 1I.1"'E·08 2.51QE-08 1.7lU·08 1.01bE·08 7.008e:·0'
"SlIl .H tl 'I.9jllt-08 fI.2 88 t..u tl 7.0117E-U8 b.802E.u 8 3.857E-U8 2.001E.U8 1.504£'.08 1.02.E.08
W 18') tl.4110e.-Utl 7.ll0e.·08 7.bl0E-08 ~.~9bE-08 3.718E-08 2.502E·08 1.4blE·08 ••••8!·0.
WNW 351 7.17')I:-U8 5.Q~1t.-,,8 ".qQOI:..08 ".ZqOE·u8 2.

'
U'lE-08 1.bllt.-08 ".257E·oq ".254E·0'

Nlot III 1 7.1:l121;-Otl b.~u}E·08 '5.~oQE.-u8 II.Qll7[.08 i.'letE·08 l.oilE·oe 1.188E·08 8.US£·0'
NNW lUQ II.Q~1E-08 ".27 0t.-08 ".050E-U8 1.81lJE-08 l.338t.08 1.,34e..U8 Q.70ZE·Uq et.7.5E·0'

AVERAGE 8b2b o.Q52e.-08 b.O Qq e..\l8 5. 0qO t·08 ".'b8E-08 3.113E-08 2.1i4E·08 1.511(.08 •• 805E·O'

• • •



• •
TABLE 5.2-2

(Sheet 2 of 8)'

•
DOIllNwI .... O 1110. DISTANCE FkUM HELI:.AS~ ~OINT P"!L~S)

lECTOR OKS l5.00 10.0\.1 15.00 1l0.OU 115.0u 50.0U

N lh b.q5~t.-oq 5.575t.-0 9 ll.olqt.-,,9 ].qilE-uq 1.lloiE-09 2.991t.-09
N.... E 525 7.5bbt.-U q o.OtHE-09 5.0bi~-09 ll.llZE-09 j.7'OE-0~ 1.]OllE-09
Nt o7u 7.8tt"~-09 0.1l14t;-UQ 5.]85t.-09 4.bi!5E-U9 ".0,IE-09 l.5Y2t.-u9
ENE hl 1.134E-08 9.i99E-u9 7.859t.-"9 0.7QOE-09 5.978E~09 5.]i7E-09
t. tt91 1.lll@t-U~ Q.u1QE-09 1. 99n -U9 o.9i!41:.-0 9 0.1\l7E-01l 5.450f.-\l9
ESE 1510 1.5I1uE-oB 1.270E.-,,8 1.077t.-08 9.1191:.-0 9 8.2115E-09 7.10n-09
U 858 ".9UOf.-U9 R.1115E.-U9 0.902£-U9 5. 9 781:,-09 5.273E-U9 ".707t.-0 9
8SE nIl 5.2"5E-09 4.l05E.-\.I9 1.bI9E-\l9 1.1 lit:-09 2. U9t.-u9 2.42U-09
8 ]28 4.777E-09 ].tloOE-u9 ].2lCl[-u9 2.10'SE-oQ 2.4141:.-u9 2. un-09
5S" ill u.u02t.-0 9 1.c!"0t.-u9 2.10"t.-U9 2.1181:.-09 i!.Oi! 4f.-ull 1.79ut.-U9
81'l l4b S.i!!:Jo~-09 4. PIIE-uq 1.400t.-09 2.9cl9t::-u9 2.5121:.-09 2.2i!IE-u9
"'Sill 110 '.07St.-\.I9 0.IIIE-u 9 5.017t.-0 9 4.258E-09 1.075t.-09 1.lI8f.-,,9
I'l l8S 7.5i9f.-,,9 5. 990E_u 9 4.945E-09 0.184E_u9 1.010t.-09 ].170E-09 en

I'lNW 151 4.007£-0 9 1.bloln.-Uq 2.992t.-U9 2.516E-09 i!.108t.-U9 1.8921:.-09 t>jtd
:;l:l

NW "11 0.058E-09 1l.842E-09 1l.00ll["-09 l.19]I:.-Oq 2.9.ioE.-09 2.57bE-"9 , ....
0

NIIi. lo9 5.108E-,,9 1l.081t.-oQ 3.l8iE-09 2.809E-09 2.11tt5E-09 2.182t.-09 t"'~
en

8Uo 7.5S5t.-09 0.ll2E-oll 5. I i'lll:. -09 4.190E-09 l.8j1l-09
N

AVERAGE 3.l90E-09



TABLE 5.2-2
(Sheet 3 of 8)

Seabrook Annual Average Chi/Q After Depletion 3

I(sec/m )
Primary Vent Stack Release

OUWN .. INO NU. DISTANCE 'RUH RELEASE POINT (MIU.S)
SEC TOk OilS .is .50 .75 1.00 1,50 2.00 2.50 1,00 1

N 18b 1.700E"07 7.101.1£.08 5,5:UE-08 5,&78E-o& b,270E-08 &,01l0E-08 S,lItllE·O& b,0&&E-08
NNE 525 2.899[-07 l.ll1E-(j7 q,oedE-08 8,517E-08 &,311I1E-08 7,b08E,,08 7, SoH.-OB 8,0114£-08
N[ b70 1l.277E-07 1.7t1bt..0 7 1,2TH-07 1,131E-07 1,0IlbE-07 8,771t:... otl 7,5 871"0 8 7,l8lE-08
ENE 7b3 1I,5I3E"U7 1.803£-07 1,llOt. .. 07 1,101E.07 1,0&5E-07 q,871E .. 08 8,81.17E-08 Q,138E.08
E /191 ",913E .. 07 2.05 9E-U7 1,11)8£"07 1,275t,-07 1,1 9 3E-07 1,092E-07 9,7SH-(j8 8,020E.08
ESE 153u I,O~5E-Ob 1I,22tlE-u7 2,800E. .. v7 2,395E-07 1,968E.-v 7 1,b9lt.-0 7 1,1I11H.-07 1,211 IH.07
SE 5S/l 5.21SE-07 2.2111E-07 1.577E.-V7 l,lb UE.-07 l,185E-07 1,0]2E .. 07 8,900E-08 7,71;"E-(j8
SSE HII 1.30n .. u7 S,9115E-(j1l 1l,b7tt.-08 ll,105E. .. (j1l 5,2t>IE-08 S,IOiE-08 lI.b70£-08 4,41Q£-06
S 32d l,031E-07 0,990t.-08 5,50IlE-08 5,4711£-(.18 5,1l10E .. u8 b,310E-u 8 5,170£"08 4,81&E-08
58" 221 9.1I~8E-08 1l.01l9t. .. 08 1,1 9 H-V8 1,270(-08 1.5Sbl-u8 S. 2HE -08 U,502t.-0 8 l,8&&E-08
8- ]llll 2,27l1E-07 9,SolE-01l 7,IOH-08 1,llb5E-08 0.511lf.-08 &,590£-08 5,70H-08 7,oQn-08
illSI' llo I,OIlOE-01 7,7 9 1E-08 5,879E-08 b,101lE-08 7,077E-08 7,105£-0 8 b,OleE-08 1,18et:·07.. 185 2,128E,,07 1,01l5E-07 Q,200E-08 I,OllE-!,)7 I,O~8E-07 9,Q70E-08 7,UlE-08 9,OSIlE-0&
IONI< 351 1,9S8E-u7 1,000E-07 8.10 11 E-08 8.17H.-08 8,21UE-ul' b,150E-08 9.8b8E-08 8,USE-08 V'l

tr1t;lj
,..1Il 'Ill 2,300E-u7 1,1 11 8E-u7 8,lQ9E-08 8,2 9 1E-08 1,006E-01 9,l61E-08 7,b18f-0 8 &,~8UE-08 ::0

I ~NNIO lOq l,bOSE-u7 b,976E_08 5,1~3E-08 5.89I1E_08 ',00ll-v8 b,180E-08 S,31n-06 ",507E-08 0
\ t""'k'"

AvERAliE 80lb ],ll~t.-07 8,919E-08 7,511}E-08
V'l

1,11l0E-07 9,721E-08 9,1 9 11f, .. 08 8,l121;;-U 8 1,QI!UE-08 tv

l>UIO ..... INI) NU. DISTANCE. 'HOM HELEASE ~UINT (MILES)
He TUI< UHS 3.50 II,Ou 1.1,50 5,00 7,5u 10,00 15,01 lO.OO

N 380 1l.30qE-Otl 5.985E.-08 5,1I9n-08 4,812E"08 2,800E-08 I,QU9E-08 1,105E-08 7.115l-09
NNE 52, o.llo)E-oe 5.911UE-08 5,2 11 2E-08 1I,95I1E_08 2,9~lE-08 2,00ll-Oe 1,18TE-08 7,flll3f.O.
NE 070 b,l17E-UIl 5,S5IE-08 U.921E.-08 II,U08E-08 2,810[-08 2,002f,-08 l.l0bE-08 8.:UIIE-09
E"E 703 8.0Ht.-ul' 7.lllE-Oll 0.17 8e.-0 8 5.151E,,08 1.7b1E-08 Z,712E-08 l,b88E-08 1.18ftE-u8
( Ilql 7.bOllt.-u8 o,1l08E-08 b,19H.• u8 5.019E_08 1,7HE-08 2,BlE-08 1,70TE-U8 1,l09E-08
ESE 1530 1.U~bt-u7 q.59lE-08 8,5511£-08 7,7uOE-08 5,OlOE-08 1.bblll"08 2,Z8IE-08 1,&llE-08
SE 8SIl b.B]9t.-uB o.077E-OB 5."l1oE-08 ll,920e._oB ],Z~5E-08 2.10 9E-U 8 1.478E-08 1,050E-0&
SSE 1314 3.~l8e.-OI:l 3.Sllf.-08 1.1551:-08 2,852E-08 1.801lE-OB 1,3112E-08 8,108E .. 09 5.otlU-oq
5 328 ".IS1E-OB 3.bZllE-08 l,19QE-oB 2.852£"08 1.79n-06 1.2b9 t."0 8 7,5lbE-09 5.170E-09
SSw ill ].lSbE-08 2,Q,OE-08 2,bI5e.-0 8 2,l1l1E-oB 1.4Ql[ .. 08 1,058E-08 b,llbe.-09 u.117E-OQ
S. 1118 S,8S1E-u8 S.UibE-08 ll,blll .. oB 1I,00bl: .. 08 l,loH-08 I,SIlOE-oB '8 • 5 I bE - 0q 5,5111E-U9
lOS" 31b Q.S711:-v8 1,Q30E-oll b,09SE-08 O,2110E .. 06 l,lb8E-08 Z,lbH-08 1,llllE"08 7,1'llE-09
10 l8S 6.1161:-u8 0.799E_oll 7,lolE-08 b,15 11 t. .. 08 1,3l0E-06 2, USE-v8 l,ll1E-08 7,112E.09 "z:l

RI.. NIO lSI b.llolliE-vl'. s.ou 8E.-1/8 1I,090E-08 1I,001lE"u 8 l.1911E-ol:\ I ,"in -0 8 7,511bE-oQ U,815E-09 0"
N .. lIll 7.Sc?SE-08 b,H1E-08 5,191t."0 8 II. b 7b'E -08 2.b89E-08 1, 795E -08 9,918E_09 0,1I111E-09 '1 ::0c:: RINN .. 309 1I.7,5t_oB 1l.108(-08 l,805E-08 1.b3bE .. v8 2,150E-08 1.1159f,_08 8.2H£-09 5,lIl5E-09 III <

'1 1-"
'< CIlAVEI-o.GE Ilblo 0.1l90t.-U/l 5. !lY~E.-OIl 5,l2H-ul' II, b8H -oB 2,851E-08 1.98IE-08 1,IS9E.08 7.87lf.-oQ 1-"
.... 0
\O::l
00
N ....

• • •
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TABLE 5.2-2

(Sheet 4 of 8)

•
OOIllNIIIINO NO. DiSTANCE FRUM RELE.SE POINT (MIItES)

lieTOR 08S i5.00 30.00 35.00 410.00 415.00 50.00

N J8b 5.ittl~-09 J.99'E-09 3.14ttE-0' l.53n-09 l.095£-09 1.15U-09
NNE SiS 5.7tt4£-09 4.410E-09 3.4I'IE-09 2.834E-09 2.35IE-O'l 1.'I78E-09
HE tt70 tt.18t1E-09 4.8<17E-,,9 3.857E-O'l 3.ltl8E-09 i.054E-O'l i.i5iE-09
tfilE 703 8.'04E-0' tI.9tt7£-o'l 5.ttiU-0' 4.041E_09 3.'104£-0'1 3.3251:.-0'
E 891 '.IZ'E-O' 7.178E-09 S.8iOE-o' 4I.8l"£-O'l ".o75E-o'l 3. 484E-09
ESE 1510 l.i30£-08 '.b'8E-09 7.88t1E-09 0.55t1E-o' 5.55JE-09 4I.7t10t.-O'
IE 858 7.'5n-O' 0.l741E-O' 5.0'l'E-09 4.237E ..0' ].587E-09 ].074£-0'
SSE nA ".lOAE-O' ].3I3E-O'l l.UlE-O' 2.204lE-u9 1.850E-09 1.58U-09
a U8 3.810E-Q' l.,01£-09 l.]7IE-09 1.'4I4E-O' l.ol1£-09 I. 37'~-09
IS. ill ].l05E-O' 2. 4841E-O' 1.'tl9E-U' 1.03IE-09 l.l05E o 09 1.158E-o'l
Sill 348 l.914E-09 l.'5t1E-09 l.30n-09 1.848E-09 1.5I3E-O'l 1.258t.-09 en
"8111 Uo 4.895E-09 3.5'7E-09 2.744£-09 l.153E-0' 1.7l0E-1)9 1.414E-09 t'3b:l

• 385 A.'liE-09 3.035E-O' l.788E-O' 2.I'I'E_09 1.718E-0' I.AotE-09 ::0
I .....

IIlN" 351 ].33IE-O' 2. 4'10£-°' I.'"n-o' 1.555£-0' 1.275£-0' 1.0olE-0' 0

Ntlil 'Ill 4. liSU-O' 1.300E-O' l.ol7E-c.ll l.108E-O' 1.7.JOE-Oll 1.44IE-0' t'"'c;r>
en

HNIIl 3n ].850E-O' l.lll1E-O' 2.100E-09 1.855E-(/9 1.5~'E-O'l l.l1llE-0' I'.)

AVERAGE hit> 5.759E-09 "."AIE-09 ].54IE-O' 2.894E-o' 2.4IAE-0' 2.04 H.-O'
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(l/m
3

)Seabrook Annual Average Deposition Rates

IPrimary Vent Stack Release
DU~N"INO NU. DISTANCE FHO" RELEASl ~OINT ("'ILES)
SI:.ClO~ U~B .l5 .50 .75 1.00 1.50 2.00 2.50 3,00 1

N 380 9.ij5ZE.-10 3.85iE-10 2.60U-l0 2.0501'.-10 2.1I50t-l0 2.lij2l-IO 1.833t:.-l0 1.8b5E-l(l
NNE 525 1.590E-09- 0.b07E-IO lI.hSE-l0 4.11:12E-10 3.579E-IO 3.0IH-l0 2. HIl-l0 2.1lQE-10
NE b70 2.387E-09 1.008E-U 9 7.074E-l0 5.9951'.-10 U.854E.-IO 3. 9 70E-10 3.l77E-l0 l.Qb 7t-l0
ENE. 703 2.Z9H-09 9.3531-10 0.28H-10 5.31tE-l0 u.S30E.-IO 3.88H-IO 3.31bE-l0 3.lIH-l0
E 891 3.07I1E-09 1.290E-09 6.b7H-10 7.08I1E-l0 5.b0 4E-10 4.00eE-IO 3.e 4 a-IO 3.239E-IO
ESE 1530 7.115E-09 2.914E-09 I.Q09E-09 1.50 4[-09 I.UQ9E-09 8.SoH-II) 0.898l-10 S.otlH-IO
Sf 858 3. 4OIlE-09 1.400E-09 9.798E-l0 7.8I1bt.-IO 5.864E-IO 1.I.115H-10 3.7711(-10 3.127[-10
SSE J)I.I o.OOoE-IO 2.05}E-10 2.015E-l0 1.90IlE-10 1.8ISE .. IO l.ollE-IO 1.39SE-IO 1.255£-10
S HI! 8.lObE-l0 3.508[-10 2.70TE.-l0 2.50IE-10 c.24i!t-IO 2.2841'.-10 1.834E-IO 1.552t.-IO
8S" li! I 1.I.708E-10 2.000£,-10 1.1518E-l0 I.U2 7E.-IO 1.3IH-IO 1.505E.-l0 l. l59 t-IO 1.0llE-l0
8" Jill! 1.578E-u9 0.009E-10 lI.o07E-10 4.3 98E,-10 3.318E-10 2.tl67E.-IU 2.JI2E-IO 2.lUt.-IO
"'Bioi llo 9.80IE-10 1I.457E-IO 3.13IE-IO c.9TH-IO c.1I7H-IO 2.Hn-Io 1.6~H.-IO 2,1.I90E.-l0
l'l 385 1.123E-U9 5. lI 2BE-l0 1I.50lE-10 ".508E-l0 3. 9 191'.-10 3.322£,-10 2.5571::: .. 10 c.'ltlllE._IO
110. Ii 351 9.9SlE-10 5.290E-IO 3,972E-IO 3.8IH-IO 3.299E-IO l.543E"10 2.9331'.-10 2,17H-Io UJ

trltJ::lN" 1111 1,lloE-09 5.l.IloE-10 3.788E-IO 3.570E-IO l.7112E-10 3.16H .. IO 2.5UE-IO 2,200E-10 ;;0
NN. 309 8.7 4oE-10 3.784E-IO c.bBOE-IO 2.0 99 l .. IO 2.0301'.-10 2.1I1lE-10 1.750E-l0 1. 45H-10 I ......

0
<'tn

A\'[IO<OE Bolo I.SIIOE-U9 7.800E-10 5.47U[-10 ".719E_IO 3.9l8E-IO 3.29U I:._IO 2.759E .. IO l,1l99E-IO UJ
IV

-------_ .._.

DU.'oo1 lOll NU. DISTANCE FRU'" RELEASE PUINT (Io4ILES)
SEC TUI< U~S 3,50 u.OO 11.50 5.0u 1.50 IU.OU IS. °I lO.OIi

,.. 31:10 1.1:I25E-IO 1.00bE-10 1.llb5E-l0 1.2081'.-10 7.20IE-11 1l.82St-11 2.oSIE-11 1.7lIlE-tl
NNE 52S 2.Z614t-.-IO I.Qll}E-IO l.b8~1:.-10· 1.5111lt.:"10 8. cnlll:._11 b.OIH-\1 l.3ll11E-11 2.1q2£,-11
""E b7u l.Son-IO 2.\Q9t:-IO 1.8b"l:.-l0 1.0IIUI:.-IO Q.1l95E-11 o.77n-11 3.872[-11 2.~89E,-11
ENE 1bj 2.150[010 2.390E-IO 2.1051:.-10 1.8701:.-10 1.\oIE-IO 8.1331:.-\1 ".7 9 t>E-11 3.2081:.-11
E "9\ 2.771lE-l0 2. 11 201:.-10 i.Blt:.-IO 1.690t.-\0 1.ldllf.-\O 6.jlll!:_11 U.92St:.-11 3.37flE-11
E, SE 1530 ".71leE-10 ".111l1:.-10 3.5"4E-IO 3,lbllE,-10 1. 9 l5l-10 1.3I1bl:.-l11 '.d 9 1t.-Il S."ool-ii
SE 656 2.oijll:.-l0 l.l7 01:.-10 I.Q"ol:.-IU 1.755E-l0 1.075t.:-IO 7. U711:.-11 Il.HOE-11 2. 98H-ll
SSE. Hil I.063f;.-10 9.USbt-11 l:l.330f.:-11 7.1l()9f.:_11 1l.5dQt.:-11 3.109t-.-ll 1.6118E o ll 1.247£.-1\
S 326 1.291f.-IO I.OQ5t.-IO 9.IlZ91:.-11 8.2l UE-11 ".839E,-11 3.258f.-11 1.8IU-11 1.1 9OE-ll
SS'" III Il. o2llf.: -II 7.348E-II o.340E-11 5.550E-II 3.295E-II 2.232t-.-11 1.2~lt-11 8.267[-12
S.. llltl l.tlIl9t.:-IO 1.591l_10 1.13lE.-\0 I.DH-IO 0.20Q[ .. 11 U.Ubbf.:-ll 2.loOE.-ll 1.38H-l1
~s .. 310 1.977E-IO 1.020E.-IO 1.355E-10 1.19bf.:-lv o.III I1 E_II II. 1051:. -I I 2. IlIbE - \1 1,35lf.-\1
~ 365 2.085E-IO I.HoE--IO 1.5tlot-I(). I.HOE-IO 7.loOE-11 1l.577t-.-11 2,192E-II I.S0H-l1 's:lioN" lSI 1.671f.:-IO 1.5ilt-IO 1.2011:.-10 I.OHI:.-IU 5."iS!:.-11 3.711 It:.- II 1.908l_11 1,25lE.-II CD

r::r"" 411 2.150£'-10 1.795E-10 1.520t.:-IO 1.30 en-10 7.30H-II II. tl551: -I I 2,OllJE-11 1.'707E-ll '1 ~
N/; .. lU9 1."00E-IO 1. ltl7 t.-IO 1.07 I1 E-10 9.7b81:._11 5.575E-II 3.7vlt-.-11 2,0311:.-11 1.)lOt-11 C CD

III <
'1 ...

AVE~AGf.: Il020 2.135E-IO l.tl2Zt:::-IO 1.51:15f.:-IO 1.31131:,-10 tl.ltlI:lE-ll 5.5 11 51:.-1\ 3.DIE-11 2.0bllt o ll '< {/)...
.... 0
\00
00
/'..) ....

• • •
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DOWNIiIIND NO. DISTANCE ,RUM k~LEAS( PUINT (MILES)

lECTOR OBI n.oo 10.011 1'5.011 "0.00 "S.OO 50.00

N )81:1 I.U7E-ll '.21:1'E-12 7.2Ut-U 5.8117E,-12 1I.81'e.-12 4.01lE.-12
NNE US 1.51:1'[-11 1.l cHE-ll '.J70E-U 7.SUE-12 f:l.2f:lU-12 S.2Sf:lE-12
NE 1:170 1.88IE-II 1.411]E-ll 1.14f:lE-11 q.]ln-12 7. HClE- U f:l.572E-12
ENE 7U 1.404E-11 1.8S7EeII 1.4t1lE-11 1.213t:-ll 1.013E-ll 8.S79E-12
[ 891 2.4QoE-11 I. Q37E-l1 1.554E-II 1.271E-Il 1.072E-ll CI.110e.-12

ElE 15Jo 4.003E-II 3.11IE-ll i.50U:-11 ·2.0bOE-ll I.HlE-11 1.470E-11

IE ase 2.10QE-l1 1.7ISE-l1 1.378E-II I. 134E-ll q.S12E-U 8.IZU-12

lIE JJII '.114E-Il 7.0l0E-12 S.5'7E-U 46.570[-12 3.8lIlE-12 3.2460E-12

I 128 8.1:118E-U 1:I.578E-12 S.207E-U 4.23][-12 3.SlIE-U 2. 97IE-12
II_ III 5.'11£-12 4.S7bE-12 J.USE-Ii l.ClII Qt.-12 i.454E-12 2.1171E-12 U)

1111 J0ti ,.040E-1l 7.24bE-1l 5.oSCI E-U 4.5465E-12 3.7"IE-U 3.1271:.-12 t'1t::l:l

11181i1 Jib '.ZZ7E-Il 0.8bOE-1l 5.30]£-12 46.i1IE-12 3.0465E-12 2.85C1E-12 :;d
I ....

II' 385 1.041E-ll 7.7IUE-U 0.040E-U 4.81bE-li! 3oQoo£-ll 1.30n-ll 0

IIIN. 351 8.4C!oE-U 0.359E-12 4.QCJlE-U 46.03IE-U 1.1l8E-U l.80ClE-ll
t-<l<'>
U)

Hill 411 I ...Zf-II e.f:l1l7E-li 0.7C10f-U 5.468C1(-li 46.Sj8E-12 1.t110t:.-12 N

NNIII JO' '.IOIE-ll 0. QolE-U 5.408E-U 4.41IE-12 3.044E-12 3.1I50t.-12

AYlRA&E au_ 1.5001::-11 1.149E-ll 9.liIE-1i 7.'1l0E-li o.IIIOe.-ll 5.i30t.-12
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Chi/Q
3Seabrook Annual Average Effective Gamma (sec/m )

Primary Vent Stack Release

00""""'1"'0 ,..,U. DISTANCE FRUM RELEASE POINT ("'IlES) 1SEC TOR Uti! .25 .50 .75 1.00 1,5 U 2.00 2.50 1,00

" 160 4.1I0H-07 2,45'lE-u 7 1.712E-07 1.3145E-07 'l. boH-u8 7.58lE-01l 0.lOIlE-08 5,'l18E-08NNE 525 f>.I'l3E.-u7 3.1"3E-u7 l.lblE-u7 l,b7"E-07 l,ltIU-u7 'l,I"OE-08 7."IUE-08 7,1I08f-08NE 0 70 7.b711E-07 3. 87lE-07 2,bUUE-u7 2,035E-07 1.1413[-U7 1,082E-07 8,725E-08 7.735[-08ENE 70J 'l,760E-07 14. "3H_07 l,357E-07 2.585E-07 1,807[-07 1,3"bf.-07 1,13bE-07 I,Olln_07E 8'll 1.lln-Oo 5.5""E-07 3.805E-07 2."28E-01 2.04IE-01 1.57I1E-07 1,218E-07 1,072[-07ESE 151u 1.720E-00 8,555E-07. 5.1031:-07 11.3"51:-07 3.00'lE-07 2.28"[-01 1.83"E-07 I .531E-07SE 858 1.0HE-Uf> 5.222E_07 3.545E-07 2,71H-07 1.81bE-u7 1.1I3I1E-07 1,157E"07 'l.boIiE-OBSSE HIJ 1I.017E .. 07 2.3701:-07 1.04l0E-07 1.2BIE-07 'l,157[-u8 7.17lE-08 5.87bE-08 5,12lE-08S 32 Ii ".0"lE-07 2,u'lOE-07 1.1I4I'l(-07 1,IHE-07 8.05H-01l 7.1"8(-08 5.7t10E-08 "."18E-0858;' 121 3.0Il'lE-u7 1.553E_u7 1.07,H-07 8.3"'lE-08 0.OillE-u8 5.'lIOE-08 II, 7~H-08 3,'l57E-08S.. j4tj 3,8"IE-07 1.'ltlOE-07 l.lot!E-07 1,IQqE-U7 8.010E-08 o,720E-08 5.502E-08 5,0)0£-08"S- Jlo ".I'l9E-07 2,18'lE-07 1.5IH-07 1.270E-07 'l.tJ7U-08 7. 'lHE.08 o .}SH-08 7.81IE-08
" l8S 4.8cOE-07 2.53 'l E-07 1."IOE-07 1,00"E-07 1.20IE-u7 ",7I1lE-08 7, fl78E.-08 7.311IE-08 U).. ,.., .. J51 4.U 8tlE-0 7 2.I'lH-07 1.5"IE-07 l.l8iE-07 'l.455E-u8 7,IU2E.-08 7.483E-08 b.Z88E-08 t>:ltc

;:0"'lit II I I 4,QbOE-07 2.5'l"E-07 1.7hE.-07 1."b8E-07 1,I73E-07 ".288E-08 7.34U-08 b.3UE-08 I ......
0NN" J09 1.7f>5E-07 l.etHE_07 1.340E-07 1.13"E-U7 8.742E_06 0.722E-08 5.415E-08 14,50bE-08 r'cro
U)

Ayt.lUr,;E. tloeb o.5IJOE.-07 3.32H-07 2.l68E-u7 1.8U4E-07 1.2t1H-07 I.OIIIE-07 8,HIE-oB 7,14""E_08 N

DOtlNIlt!ND NU. D!STA~CE FROM RELEASE. POINT <MILES)
SfC TOR OtiS 1.5" 14.0u 14,5U 5.00 7,50 10,00 15.01 ~0.00

N Ho 5,tJ21E-08 5.08H-u6 " .S77E.-u8 4.0ll0E-08 2.14911E-08 I, hU-08 1,072E-08 7.SUE-O'l
NNE 525 0.loOE-u8 S,1I02E-u8 4I.7"8E.-OB ".leOE-08 2. HOE.-08 1,914!E.-08 1,191E-OB 8,I4"H-09
~E b7u 0.5tllE-,,8 5.7IbE-08 S.OllE-08 ".148bE-u8 l.804E-08 2.00"E-08 l.lHE-u8 9,lalE-O"
ENE. 70J 8,930\::-08 7.7""E-otl 0.6QOl-u8 0.108E-08 3.'l97E-\)8 2,'llH-08 1.85 'l E-08 1,350E-U8
E 891 'l.luSE-US tI.05St-0 8 7,IIIOE-08 0.1I05E-06 4.118E-08 3,OoU-08 1.95bE-08 1."lIlE-08
F. SE ISjo l,lOtlE-,,7 1,ll9f.-U7 l.ouoE-u7 9.000E.-U8 5,8lSE.-u8 1I,251l-08 2,09'lE.-08 I. 9td E-06
Sf 6Stl t1.i08t:-08 7.iI4E-06 0.37'lE-08 5.7Ilt--0 8 1.70bE-0 8 Z,70n-0 8 1.710E-08 l.i 49 t_Oa
SSE HIJ 1I."0IE-U8 3,8SH-ub 3,III0E-08 3.05SE-U8 l.eJ79E-08 1."l9E-u8 Q,047E-O'l b,5111E-09
! Htl 4.18 'l t-Otl 3.020E.-u 8 3.18lE-08 2.830E-08 1,7"U-08 l.l8I1l-08 7,91Zt-09 5.010E-0"as .. nl l.30'lE-otl 2.920E-08 2.575E-08 2.295E-08 1.(0)f-Otl 1,05lE-0 8 o,5HE-O'l ", 0~3[-0"
5" JUt! ".073t:-08 ".150E-08 3,57Q[-08 .3.1l8E.-08 1.6eJeE-OS l.lc ll E-08 7,90l t -09 5.509E-09
""s .. Jib b.4I4IE_\J8 S.II52E.-Otl ".0"0[-08 4 .HoE -0 8 2,581E.-08 1,795E._08 1,07lE-08 7." 77f-09 ''OJ

/l)

'" 3i:l5 0.31 9E-v8 5.37UE-OS 5,OiH-08 "."33E-08 2,bl42E-08 I,UlE-08 1,09lE-08 7,59,E-O'l cT
""110< HI 5.155[-Utl ".l"2E_08 3.71H-uS 3,2118E.-08 1.9l7E-08 l,ll8E-0 8 7.79U-09 5.359E-09 '1 \ltIc: /l)
1'/" " II 5. Q 45E-08 5.058E.-U 8 " • .17I4E-u8 l,8"U-08 i. H5E-uB 1.03I1E-08 Q,80H-u 9 o,811IE-0" III <
NNW llJQ ll.c Il 8E-\Jtl 3,o02E-U 6 3.339E-08 3.000[-U8 1.889E-U8 I.BuE-08 8.084E-O'l 5 •• 75E-09

'1 ~.

'< CIl....
AVERAGE 81>21> 1l.IlI11f"08 S,509E.-08 14.'lZIE.-U8 4.1101[-08 l.7t/'lE-v8 1,9841E.-08 1,12 9E-08 8.773E-O 'l

~o

\0:1
00
N~

• • •
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DO"N"INO NO. OISTANtE FROM RELEASE POINT (MILES)
lECTOR 081 15.00 30.00 35.00 40.00 45.00 50.00

N 3h 5.7&1E-0. 4.035E-0. 3.855E-0. 3.l8]E-Oq i.855E-I/. i.515E-Oq
NNE SiS t..47JE-09 5.1l5E-Oq 4.)S7E-Oq ].710E-09 3.i41E-Oq l.801E-Oq
HE 07u 7.179E-09 5.831E-09 4.888E-09 4.194E-09 3.0Cl7E-U9 ].l49E-Oq
ENE 7U 1.051E-08 8.5q8E-,,9 7.144E-09 CI.i4iE-09 5.4~OE-09 4.87a-09
E 891 1.1 UE-08 9.10lE-oq 7.079E-09 b.bilE-09 S.810E-uq 5.178t-Oq

ESE 15]0 1.5)OE-08 l.l5lE-08 1.055E-08 9.100E-oq 7.9~4E-09 7.112E-09
IE 858 9.739E-09 7.959E_09 b.709E-Oq 5.78U-09 5.077E-09 4.515E-lIq
liE ]]4 5.0IbE-09 4.10U-09 3.1140E-09 2.9SlE-09 l.58lf-oq 2.18qE-oq
a U8 4.]i7E-09 ].497E-0" l.910E-09 2.4"5E-09 l.175E-09 I. QllE-09
IIw ill ].590E-OQ l.QOIlE-OQ l.41ClE-09 l.onE-09 1.810E-09 1.000E-O" U)

a. )118 4.1 ]JE-o" 3.]IIE-OQ l.744E-oq l.]]lE-OQ l.0.HE-09 1.777E-u9 t'jOj

-a. llo 5.51l1E-09 4.451E-oq 3.oQot.-Oq 3.145E-09 l.7]OE-09 l.40n-oq ::0
II-'

w 38~ 5.48QE-09 4.404E-OQ ].oS5E-0.q 3.IOQE-09 i.700E-O" l.377E-OQ 0

_Hill 351 ].08SE-09 l."]9E-09 l.cti7E-09 l.054E-OQ 1.71C1E-u9 1.557E-09
t""'l<">
U)

HW 411 4.743E-09 ).81 4E-u9 ].170E-09 l.09QE-OQ l.345E-09 l.0e-SE-09 N

NNw 309 4.105E-oQ 3.3t1lt.-o9 l.809t.-09 l.]9lE-oQ i.078E-09 1.8]OE-oQ

AYfRA;E hlb &.079E-09 5.417E-u 9 4.5]oE-OQ ].887E-09 ].]97[-OQ 3.0U8E-oQ
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SEABROOK ANNUAL AVERAGE CHI/Q BEFORE DEPLETING (SEC/M3)
TURBINE BUILDING RELEASE

DUIIIINlilIND NO. DISTANCE FHUM RELEASE POINT (MII.ES)
SECTOR UbS .is .50 .7!> 1.00 1.50 i.Ou i.50 3.00

N 3811 0.011[-00 i.OlOE-uo 1.0flZE-Oo 7.U5E-07 3.80n-u7 l.544E-07 1.841iE"07 1.11l0t-07
NNE 5ll 7.057E-00 i.:515E-OO 1.i50E-00 8.240E-07 ".4t1f1E-u7 i. fl 54E-07 2.1 11 OE-07 1.052E-07
NE 007 8. fl8U-00 i.fl07E-00 1.'544£-00 1.00 fl t-oo 5.500£-U7 3.050t.-07 2.hiE-07 i.O~5ED07
ENE 101 1."uflE-05 "."30E-uo i.334E-uo 1.51iE-Oo 8.c!u"E-u7 5.5l3E-07 'I.07 4E-07 3.184£"07
[ 88i 1.50lE-05 ". fl 14E-00 2.571E-Ub 1.07lE-Ob 9.U65E-07 0.luOE-07 ".4f19E_07 3.5UE.07
Eat 15il i.i08E-05 0. fl l5E.Ob 3.00n-Oo i.3i"E·oo 1.155E-oo 8.1I"8E-07 0.lUE-07 ".805E-07
8E 850 1. )83[·-05 ".38H.-oo i.i8iE-Ob 1. 47iE o OO 7.9"3[-0 7 5.318t. .. 07 3.91 9E-07 3.05lE-07
liE lSI 7.0 liE-Ob i.lblE-OO 1.189E-Oo 7.078E-07 " .UoE-07 i.1OU.-07 i.OilE-07 1.570[-07
8 .328 5.11 f1 E-oo 1.70"E-OO fI.041E-07 5.805E-07 3.158E-07 i.079E-07 1.50TE-07 1.100E-07
88l1li i18 4.299[-00 1.'ll fi E-oo 7.51 f1 t-07 4.8 42E_07 l.SfliE-07 1.71QE-07 l.i5lE-07 9,U1E_08
alii 345 ".155E-oo 1.378E-Uo 7.i03[-07 ".71 9[-07 i.5"7E-07 1.078E-07 1.110[007 9.305E-"8 (fl
IIlSliI 318 5.1 f1 1E-uo 1.ofllE-Ob 8.8f1lE-07 5.776E-07 3.111!9E-"7 i.080E-07 1.518E-07 1.11SE-07 t>jb:J

:;0l1li 388 5.1f1iE-oo 1.711E-Utl 9.171E-07 5.905E-07 3.100E-07 l.100E-07 1.530E-u7 l,lUE D 07 I .....
IIIINliI no 3.~70E-00 1.147t-0 0 6.oo8E-07 ".355£-07 2.)58E-07 1.5"3E-07 1.111E-07 8.52U-08 0

t""'~NIIII 411 4.UoE-oo 1.517£-00 8.li5E-07 5.)09E-07 2.8f1iE-07 l. fl I5t.-07 1.3f1QE-07 1.078E-07 (fl

NNW 308 ".318E-Oo 1.459E-Oo 7.870E-07 5.135[-07 l.777E-07 1.8i3E-07 1.318E-07 1.01 0E-07 N

AVENAGE 85h 8.104E-Oo i.blloE-OO 1.390E-00 fI.OSlE-07 ".8f1f1E-07 3.iooE-01 i.3f1 0t.-0 7 1. 856E-07
-,-_.-

DOIIIINWIND NU. DISTANCE FNO~ RELEASE POINT (MILES)
lECTOR un 3.50 4.00 4.50 5.00 7.50 10.00 15. a 1 lO.OO

N 3811 1.140E-07 fI.433E-08 7.fl70E-08 b.871E-08 3.9"OE-u8 2.b72t,-08 1.5"9E-08 1,001 t. 008
PIINE SiC! 1.31n-07 1.1UOt.-07 fI.30U-08 8.01tlt.-08 ".ol7E-08 3.Uflt. _OA 1.8251::-0 8 1.2S1E-08
NE 007 1.005E-07 1.)6"E-07 1.175E-07 1.016E-07 S.901E-08 ". o,nE-08 2.374E-oA 1.b19E-08
ENE hi i.58iE-07 i.158E-07 1.8"OE-07 1.5981::-07 9.383E-06 0."81E.-08 3.811~-O8 2.09SE-08
I:: 881 2.8" fl t.-07 2.180E-U7 i.Oi8E-07 1.7biE-07 1.0l4t:.-07 7.14iE-O~ 4.20iE-08 l.900E-08
ESE 15il 3.fl45t:-07 3.290E-07 i.UiE-07 i.4,,5E-07 1."18E-07 9.9lOE._\l8 5. fl loE-08 ",UtIIE-08
SE no 2."70E-07 i. Otlll:.-o 7 1.75t11E-07 1.5i5E-07 8.fI"5E-08 0.105t:-08 3.000E-08 2.548E-08
SSE 331 1.1071::-07 1.0S5E-07 8.970E-08 7.770t,-08 ".53lE-08 3.110E-08 1.8,5oE-08 1.171E-06
8 )l8 9.301E-08 7.70U-08 0.517[-\18 5.010E.08 3.i41E-u8 i.iOlt.-08 1.i7ol-u8 8.748t,-ofl
88'" 118 7.786E-08 0."oiE-08 S.080E-08 0.719t:-06 i.743E-u8 1.870E-u8 1.0 fl U-08 7.Si8t. o 09
alii 3"5 7.S1it:-08 0.illE-08 5.109E-08 "·.550E-08 2.oll!tIl-08 1.7~4E-u8 I.OlllE--08 7.08f1E-_09
IlISIlI 118 fI."70t.-08 7.87 U-u8 0.085t.-08 5.781£-08 3.3blE-08 i.i95t.-08 1.l'llE-08 9.l37E-Ofi
III 388 9.511E-08 7.8f1iE-08 0.089E-08 5.780E-08 3.3l9E-08 l.ioOE-08 1.31iE-08 8.99'E-Ofl
liINIlI 350 0.808E-08 5.019E-08 ".7"OE-08 4.080E-08 l.3l1!5E-08 1.soiE-Oe 8.888(-0 9 0.Oi4E-09
NIlI "11 8.07"E-08 7.201E-08 0.100E-08 5.270E-08 3.0"lE-,08 2.0011E-08 1.1 f1 °t.-0 8 8.1&7E-09
NNW 308 8.125E-08 0.71 9t._08 5.074E-08 4.889E_08 i.798t.-08 1.891l-08 1.089t.-08 7."33E-Ofl

AVERA~E 858" 1. "fl8t.-,O 7 1.147E-07 1.0S9t.-1I7 9.17 9t.-08 5.3""t._08 3.bo3£-08 l.159t.-OA 1.Cl9lE-08

• • •
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•

DO..NWINO NO. DISTANCE FRUM RELEASE ~OINT (MILES)
IICTUR Des lS.UU 30.00 JS.OU 40 0 00 '15.00 !to.oo

H 184 7.'54E-O' 0.131E-0' 5.11'E-U' 4.4UE-0~ 3.81 lE-II~ 3.33~~-oq

NHE 522 '.Jt7E-09 T.4eSE-09 b.1UE-0' 5.219E-09 4.507E-09 3.~48~-1I~

HE oU I.UbE-08 '.8elE-09 8.174t-o' tI.'J1E-'" 5.~~8E-09 5.2t14t.-"q
EHE 7Itt i.04et~-01 l.tl4SE-08 1.3t17E-01 I. h5E-08 I.OUE-"8 8.'10~-Oq
( 182 i.iSlE-08 1.81OE-08 1.50U-08 1.210E-08 l.llIE-08 9.7tlbt.-OQ
liE 15'1 3.lOlE-OI l.5lIE-06 l.10U-08 1.79U-08 1.5571::.-08 1.3711:.-08
IE 850 1.'33E-08 1.553E-08 l.l90E-08 1.098E-08 9.531t--\l9 8.389t.-"q
liE 331 9.01'E-0' 7.7 UE-09 0.390E-09 5.430E-1I9 4.7I3E-"9 4.1ll4E-u'

• 328 tI.'.IE-O' 5.134E-09 4.317E-09 3.052E-oq 3.154[-,,9 2.7b3~-"q" .. l18 5.07lf-09 4.5)3E-09 3.750E-,,9 3.181E o 09 Z.7~'1t.-oll 2. 41qt.-uq Cf)

t>:lb:l

.'"
345 S.30n-1I9 '1.l~7E-09 3.4871:-'19 2.950t.-0 9 2.5'17E-\l9 l.23H.-u<i :;d

Ill'" 318 tI.8'uE-09 5.5IbE-09 4.5b5E-09 1.enn-09 3.3,2£-"'1 l.943t.-"Q II-'
0

1II 388 b.004E-09 5.28lE-0~ 4. HU-u9 3. 71lE-"~ 3.218E-O~ 2.8c?9t,-09 t"'s:;»
..Hill 350 4.1.2E-09 3.447E-09 2.834E-'19 . 2.3911:.-09 2.0b'1t.-,,9 1.8'1lt-.-"C#

Cf)

N
NW 411 5.'35E-09 4.7)9£-09 3.917E-u9 3.31~~-O~ 2.870E-09 2.518E-"q
H""W 308 5.515E-09 4.384E-09 3.tl09£-0' 3.04QE-09 2.03af-"Q i.30n-oQ

AVERAGE 8584 1.12'1£-08 9.008E-0' 7.4t1U-'" 0.342E-o' 5.49t1E-0~ 4.BllE-"q

1 .....-.- _



TABLE 5.2-3
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ISeabrook Annual Average Chi Q After Depletion (sec/m )
Turbine Building Release

OU"N"INli NO. OIST~NCE F~UM HEllASE POINT (MILES) 1
SEC TU~ UbS .25 .5u .75 1.00 1.50 2.00 2.Su ).00

N !tlll 5.572E-uo l.tI!IIE-Ob 9.800E-07 0.HlIE-07 1.151E-u7 2.15 9l-U7 1.5)IIE-07 1.lolt-07
NNE 52C b.SII!E-UO i.lebE-Ob 1.li8l-Uo 7.!UH-07 1.89 Ol-u7 2.50H-07 1,782E-07 1.152[-07
NE- ob7 tl.l511:.-Ub 2.bl7t,-OO 1.10'E-Ob 8.810E-07 1I.700l-07 1.048E-07 2,177[-07 1.ft5H-07
ENE 7t>1 1.2751:-(15 1.910E-OO l.OZ8E-UO 1.295l-0b 0.851E-U7 4.1190£'-U7 1.219l-07 2."71E-07
t 6e~ l.llI01:.-u5 1I.1118E-UO i.211I1E-Uo 1,1I1H-00 7.00"E-u7 1I.981l-07 1.5aQE-u7 2.7" lE-u7
t::SE 152 I 1.995E-vS b.ll tl E-Ob 1.129t.-00 1.geH-Ub 1.<llIoE-oo b.SS8t.-u7 1I.9110t.-U7 1.772E-07
SE 850 I.Z5"E-uS 1.8b"t.-0 0 1. Q91t.-O b 1.20bE-OO 0.bolE-u7 ".155t.-07 1,1l9E-07 l.ltl5[-07
SSE HI b.ltlIlE-Ub 2.VloE-OO 1.01lIlE-Ob b.b50E-07 1."90E-07 2.27H-07 I.UOE-u7 1.l14J f-07
S 128 1I.7!IE-Ob 1.5117E-Ub 8.0QSE-07 5.185E-07 2.728E-U7 1.758E-07 I.Z4IaE-07 9.""OE-08
5S .. 2111 1.III1ZI:.-Ob l.i7bE-Vb 0.00tlE-07 ".21 11 £,-07 2.218E-07 1.'UTE-07 1.025E-07 '.7.'[_08
S.. J"5 1.8"JE-uo l.l51E-uo b.S07E-07 1l.17I1E-07 2.202l-07 1."20E-07 1.009E-07 7.bllE-Oe
illS_ 118 1I.707[-Uo I.SZlE-Ub 7.895E-07 5. 00lE-07 2.b8\E-07 1,7"2E-07 1.2"H-07 9.1107£,-08.. 18t1 1I.7t1H-Ub 1.559E-uo S.19lt-07 5.215E-07 2.H8E-u7 1.178E-07 1,271E-07 9. b5H-08
'"Nl'I lSO 1."1I2E-oo I.ISH.-Uo 0.080l-u7 1.9lSE-07 l.0~1It.-U7 1,11l0E-07 9,5UOE-08 7,17CJE-08 til
Nlo " 1 I ".leu-Oo I.H2E-Ob 7.1In-07 II. H2E-07 2,520E-U7 l.blbE-u7 1.170E-07 8.'oCJ[-08 tr1tp

;;0NN .. 108 1l.01IlE-Ob l.lllE:.-Ub 7.099[-07 ".57H-07 2. lI l2E-07 I.SS9l-07 1.107[-07 8.374[-08 I .....
0

AVERAI,;E 85811
t"""Q'>

7.1l9t1E-Ub Z.lb8l-00 I.lln-Ob 7.8791:.-07 ".lblE-u7 2.709E-07 1.9"OE-07 1."7H-07 til
N

OO .. N'd Nt) NU. DISTANCl FWU~ RELEASE ~UINT (MILES)
nc TUw OilS J.Su 11.011 ".5U 5.0U 7.50 10.0U 15.01 20.0U

" }84 9.17111:-v 6 7.1178E-U6 b.UlE-u6 5.28I1E_08 2.8"2E-08 1.818E-08 9,4I75E-09 5.9UE.09
NNE 522 I.Ob 9E-07 8.71 9E-08 7.lb"E-u8 b.179E,-u 8 1.lHE-08 l.IlSI:. -u8 1.119E-08 '.OO"E-oq
"'E ob7 l.llU-07 1.072E-07 8.9119£.-0 8 7.bllE-08 ".118E-U 8 2.bIlOE-08 1.178E-08 8.5blE-09
ENE 701 1.909E-07 l.bl1E-07 1.1"9E-07 1.15lE_07 0.2181:.-08 1.982E-08 2.070E-06 1.271[-08
[ 61le? 2.1761:.-07 1.785E-07 I. "enE-u7 1.27 I1 E-07 b.8tlbl::-06 1I."11E-06 2.29bE-08 1."15[-08
ESE 1521 2.995[-07 2.115 I1 l-07 2. 05lE -07 I.H2E-07 9.4b5E-06 b.OSIlE-08 1.llbE.-08 1. 9 l5E-V8
Sf 850 1.69lt:.-07 1.5118E-07 1.29I1l-07 1.10"E-07 5. 9bIlE-08 3.8IH-08 1.975E-u8 1.215E-08
sst HI 9.tlI0t:-08 Il.OloE-utI b.b9ZE-08 5.70Il-08 J.071t. .. 08 1.900E-U8 I.OllE-08 b.24tE.-09
8 H8 7.1111Ze.-Ul:l b.Ob3E-u8 5.0~0e.-u8 II.ZQSE-otl Z.113E-06 1.II77E-u 6 7.055E-u 9 1I.7UE-09
SS" 2111 b. I jSe.-UIl '5.0U 5t- vll 1l.171E.-u6 1.55IE-08 1.91IE-oH 1.2iOI::-0 8 b.)09E-OQ 1,'0IE-09
S" 311S o.uln-u8 Il.Q071:.-U8 1l.091E-u8 'l.1I111t.-08 I. 6110E -Otl I.ZOil:.-0 8 b.2lIE-Oq 1.681E"09
"5" lltl 7.119l1:.-u6 b.12SE-utl 5.1IH-06 1I.3b2E-08 2.300E-U8 I.SIOl-06 7.818E-U9 ".8blE-01i.. H8 7.bIlOE-US o.ZIlZE-Oe S.21IE-08 ".(l18E-u 8 2.3qIlE-u8 1.51IE-06 7.9b8E_U9 ".9bbE-09 "zj.. ~ .. 350 I).obOE-OIl ".bIIlE-Ol:l 1.8115E-08 3.2711:.-U8 1.708E-Utl 1.IHE-U6 5. 9 IH-09 1.725[-09 (1)

~l'I " I I 7.0b)t:-08 S.7t11l-u!! 1I.817E-u6 ".IZ"E-06 i.2HE-06 1."Hf-O S 7.5110E.-09 ".729 E_OQ CT
Ii \ll:l

NNlo juB b.oUbE-OB 5.l 611 l-08 "."82t-0 8 1.8101:.-u8 2.u5Zt-06 1,ltH-08 0, tl lliE-09 ".217!-oQ C (1)
Ib <
Ii ~.

A\lE.~AbE 6StHI 1.1701:-07 q.5bOE-Otl 7.QQOf.-u8 0.808f-0 8 1.b7bE-u6 2.1SlE-0 6 l,illE-U8 7.S70E_Oll '< .CIl
~.

..... 0
\DO
00
to.) .....

• • •
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•

DOflN-INO NU. OISTANtE FHU" RELEASE ~Ul~T (MILES)
lit TUR UItS i5."" 30.00 35.00 40.~1I 45.011 50.0"

N 384 4.073E-"q i.q'l5E-Oq i.i'llE -0'1 1.8UbE-IIq 1.'UtIE-0'I l.ioiE-"q
NNE 5ll 4.835£-0'1 3.50IE-U'I i.7ieE-09 i.15iE-0'I 1.74lE-O'I 1.435t:-,,9
NE bU 'S.807t:-"q 4.189E-09 3.ibIE-Oq 2.554E-u 9 i.0'SU-09 l.b79t:;-O'l
ENE hi 8.bi4E-O'I 0.219£-0'l 4.b8IE-OQ 3.014E-09 i.880E-U'l l.330E-oq
E 88i 9.bOOE-0'I 0.940E-u9 5.ii8E-u'I 4.054E-OQ 3.lii!5E-O'I i.o13E-O'I
ESE 15i1 1.30n-08 '.l97E-O' 7.054~-0'l 5.458E-U'l 4.33U-u9 3.5o'5E-OQ
SE 850 8.i41f-U' 1i.904E-u9 4.4'1IE-u9 3.485E-09 l.775E-o'i i.i5lE-09
lIE 3)1 If.lIlU-O' 3.070E-0'I l.JiU-o' 1.eOn-O' 1.44U-0' 1.I73E-u'l
a JiB 3.l73E-0' i. 40ZE-\l'I 1.834 E-0'l 1.444E-O' 1.100E-09 '1.59U.-l0
11111 218 i.0731::-0'l 1.'15ZE-0'I 1.485£-0'1 1.104E-u9 '1.31U-10 7.oeot:-l0 (I)

all 345 Z.05iE-u9 1.'149E-O'l 1. 491E-oQ 1.175E-u'l '.5\13E-l0 7.8loE-l0 trlt:l:l
:xl-,,, 318 3.ill"E-U9 i.3Ut.-09 1.81 9E-u9 l. lf l8E-0'I 1.15IE-u9 9.4lf7t,-10 , ......
0

III 388 3.Z00E-09 2.405E-09 1.8lf8E-uQ 1.40lfE-09 1.1fiOE-09 9.850t.-1O t"'Q'>

fiN_ 350 2.400£-09 1.814E-U9 1.424E-09 1.1l8E-u9 9.334E-l0 7.789~-10
(I)

N

NW If 11 hoet9E-09 Z.Z91E-u'l 1.70'lE-u9 1.4U7E-09 1.148E-09 9.539E-IO
NN_ 308 Z.9Ut:-09 l.149E-u9 1.050E-09 1.300E-0'I 1.000E-0'I 8.700f-10

AYEMAGE 8584 5.130E-09 3.739E-09 i.83bE-09 l.ZIH-09 1.778E-09 1.45lE-09



TABLE 5.2-3
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Seabrook Annual Average Depletion Rates (11m 3 )
Turbine Building Release

DOWNWIND NO, DIS1ANCE 'HUM HELEASE POINl (MILES)
SEC lOR 085 ,lS ,50 ,75 I ,0O 1,50 2,00 l,50 l,OO

1,.. 1811 1,108E-08 1l.4I85E-o" l,ql7E-o" 1,505E-O" 8,211"E-l0 5,211IE-l0 1.70"E-l0 2,n5~-10
NNE 5Zl 1,078E-08 5,700E-(j" 1,Ob8[-0" l,q81E-u" 1,01l8E-0" 0.f:I7H-l0 1l,708t:-1U 1,550E.-l0
"IE 1107 l,H5E-OB 7,5BlE-(j" II,OSH.-O" 2,00"E-0" I, HoE-V" B,Bl0t--10 b,2Hl-l0 4.71H-l0
ENE hi 1.037E-08 ",7lIlE-Oq 5.1 CIIIE -0" 1.)08E-OQ 1.75lE-OQ 1,114E-0" 8.100l-10 0.105E-l0
[ 88i 1,152E-08 1.01 I1 E-08 5.b 4OE-0" 1.017E-(jq l.q08E-v" l.lHE-Oq 8,1Qn-l0 0.oUE-l0
ESE. 1511 5,01H-08 1.800t:-(j8 ",}q]E-Oq 5."1I0E-u" 1, I lZE-oQ l,Olllt.-OQ I. QQ 1t:-O Q 1,0"5E-0"
BE 850 3,u13E-08 Q.84IE-0" 5,120£-0" 1.2111£-0" 1,70IlE-0" I,OQ6t.-(j" 7,81IE-l0 5."lQE-l0
S8t. HI 1.lotlE-08 1.IUI2E-oQ 2,051E.-u9 l.lllt-09 b. 8nt:-l0 4I.4l0t--l0 1.llIE-10 2.10lE-l0
S Ji8 1,015E-08 1.513E-o" l.tloO£-09 1,18QE-OY 0,185E-l0 1,"ZH-l0 Z,703l:-10 2.011E-IO
8Sw 218 b,HlE-O" 2,1141E-09 l.llU-uQ 7,707E-IO 1I.0l5E-10 2,51H.-l0 1,81 9t.-IO 1.1bn-l0
8'" lO5 9 ... 84E-0" 1,253E-09 1,7u5E-09 1.08lE-0" 5,00"E-10 1,50lf-l0 2,500[-10 1.87&E-l0
.. S.. 318 ",209E-0" 1.117E-09 1,04bE-09 1.050E-09 5,57lE-IO 3,585E-l0 2.5QH-l0 1."ln-l0
" 1&8 1.001£-08 3.010£-0 9 1, q16E -oq 1,241E-U" 0,501E-10 4.lt2E-l0 2."9"[-10 2.l08E-l0
""HI 150 9.001E-0" 1.133£-0 9 l.oHE-09 1.075£-0" 5,01lIE-IO ),b1bE-10 2.512£-10 1."lQt. .. l0 if)"III III I 1,084E-08 1.01"E-OCJ 1.925E-09 l,l48£-09 1I,7ult.-10 1I,11l9l-IO 1,11 11 £-10 2,175E-IO (tjo:J
"IN'" 1011 9,bI5E-09 3,l"bE-0 9 1,7b"t.-09 1,ll8E-O" 0,000£-10 1,8J7t.-lo 2,11IE-IO 2.045E-l0 ;>j

I t-'

0
AHHA"E 858'1 1,817E-08 5,"9lf.-09 l,105£-0" 2,Ol8t.-O" 1,007E-V9 b,BoOt-l0 1I,1I72E-IO ] ... tl'E-l0 L''''

if)

- ---"'~--------'------ ----_.---._------_ ..- tv

OOOlNIIIND NU, DISTANCE FHOM HELEASE ~OlNI (/'11I.E8)
8E ClOR U85 l.50 ".00 ".~O ~,OO 7,50 10,OU 1S, 0 1 iO,oo

"I 1811 2.1 90E-l0 1,71lIlE-l0 1.1180E-l0 l,l55E·l0 1I.7i!5E-11 ".295f,"11 2,llltE-ll 1.41lE·l1
NNE 5ll 2,7"lE-10 2,21H-IO 1.8tloE-10 1,00IE-l0 8,011E-11 5,521£-11 2,90IE-ll 1,81'~-11
NE 007 ],118[-10 3,028£.10 2.519E-IO 2.IIIOE-l0 1,152E-l0 7.]1l9E,-11 1,ll80E-11 2.441[.11
ENE 71:11 4,8alE-l0 l,990E-l0 3.328E-l0 l,BBE,-10 1,5l8t-IU 9,81>9E-II S,1111t.-l1 l,llH·ll
E 8Bl 5,292E-l0 1I,1t"t.-IU l,OObE-l0 3.0701:.-10 1,0581:.-10 1,001lE-10 5,5lllt-11 3.491lf,-11
ESE 1521 8,000E-l0 7,011t--l0 5,8"9E-l0 5,0231:.-10 2,712E-l0 I.H8E-l0 9,OllH-11 s,07H-ll
SE 850 4,001E-10 3,60bE .. l0 1,lnE-10 2,700E-IO 1,"50E-l0 9,1lIlE-11 ",8blE-11 1,OQ1E-11
SSE HI 1,800l-10 1,5IQ~-lo 1,2S"t.-IO 1,070E-IO 5,7')IIE-11 3,015E-11 l,91H.-ll 1,1 9&[.11
a 128 l,b2n-l0 1.11 bt.-IO 1,092£-10 9,2b2£-11 lI,c'1OE-11 1,lb9t.-11 1,01l4E-11 1.03H-l1
8S .. 21B 1,071E-10 8,710E_ll 7,lIlIlE-ll b,'I'!lOE-11 3,lon-ll 2,1I0E-II 1,OYSt-11 tl,8"IE.12
8.. lll5 1,1I72E-IO 1,19SE-IO q.930E-11 8,'I1b£-11 1I,5118E-11 2,QoQE-11 1,51 9t.-Il 9.bo2t,-12
illS'" lit! l,sill-l0 1,211IE-IO 1,035£-10 8,81 11 £-11 1I,77l1t-ll 3,Oblf.-11 l,bollE-ll 1,01 Il E-ll
" lllll 1,7tI"E-l0 1,IIS9£,-10 1,2IH-IO 1,0lol-IO 5,bon-l1 3,59Zl-11 1,1l8H-11 1,I"U-l1
"'''101 -'~!lo l,s27E-l0 1,241E-l0 1,030f-l0 8,807E-Il 1I,700E-ll 1,OS9£'-11 1,bOSl-ll 1.02St.-ll Izj

(l)
"I III III I 1,1l80E-10 1,5117 t.-IO l,l97E-IO I.IOH-IO b,OHE-11 1,899£-11 l,Oollt.-11 1.31lE-ll 0-
NN'" l08 l,b09£-10 1,110l-10 1,089E-IO Q,2118E-II 11,979£-11 l,I11H.-11 1,1I0bE-ll 1,052E-l1 'i ~c: (l)

ll,) <
AVE R,I. ltE 858Ll 2,911E·l0 2,171E-l0 1,97H-l0 1,01l2E-l0 ",071E-II 5 ,lllll£ .. II l,OIl]E-ll 1,91H-II

'i t-'.
'< {/l

t-' •
.... 0
\0::1
00
tv ....

• • •
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e

DOIIIHIIlINO NO. DISTANCE FMUM RELEA8t ~OINT (MILES)
IltTOR U8I is.GO 311.00 )5.00 ClO.OO 'IS.Oll so.ou

iii J8If '.8ilE-12 7.2"E-U S.040E-U . 4.CI'8E-ll 3.078E-ll l.oS1E-ll
NHE Sll 1.zaU-11 9.oo1E-U 7.404E-ll 5.'7lE-12 'I.'ulE-ll ".088t,-12
HI 007 1.704E-11 1.lon-ll '.7'SE-U 7.801E-12 0.375E-ll S.i'n-ll
lNI 701 i.l1It-11 l.ol4E-ll l.l4iE-11 '.775E-ll 7.8"E-12 0. 4'31:.-12
I 88l l.411E-11 1.777E-l1 1.30U-ll 1.075f-ll 8.7Ut-ll 7.1tin-12
liE 1521 ).'15£-11 2.882E-11 l.lU8E-ll 1.744E-l1 I. Cl UE-ll 1.hol-l1
IE 850 2.10)£-11 1.551t.-11 1.1'IE-11 '.4i'E-ll 7.05'I:;-li 0.334E-12
III )]1 8.Z12E-U O.llIE-ll 4.7UOE,-U 3.725E-ll 3.o.s0E-ll l.5u8E-12
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•TABLE 5.2-4

ANNUAL AVERAGE PRIMARY VENT STACK DILUTION FACTORS AND DEPOSITION
RATES FOR SELECTED MAXIMUM RECEPTOR LOCATIONS

X/Q X/Q
Downwind Distance (undepleted (depleted Gamma X/Q D/Q

Receptor Sector (meters) sec/ID3 ) sec/m3 ) (sec/m3 ) (l/~l

Nearest ESE 2398 2. 08E-07 (1) 2.00E-07 3.03E-07 1.11E-09
Residence and
Vegetable
Garden

Milk Cow NNE 3862 8.01E-08 7.80E-08 8.24E-08 2.90E-10

Milk Goat NW 3862 8.lOE-08 7.92E-08 7.67E-08 2.64E-10

Meat Animal W 3219 1. 02E-07 9.97E-08 9.74E-08 3.32E-10

Site Boundary ESE 914 3.90E-07 3.68E-07 7.SSE-07 2.S2E-09

The "Rocks" ENE 318 6.98E-07 6.63E-07 1.24E-06 3.36E-09 •(Recreational
Site)

(1) 2.08E-07 - 2.08x10-7

•
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• TABLE 5.2-5

ANNUAL AVERAGE TURBINE BUILDING DILUTION FACTORS AND DEPOSITION
RATES FOR SELECTED MAXIMUM RECEPTOR LOCATIONS

X/Q X/Q
Downwind Distance (undepleted (depleted Gamma X/Q D/Q

Receptor Sector (meters) sec/m3 ) sec/m3 ) (sec/m3 ) (l/m'3J..

Nearest ESE 2398 1. 27E-06 (l) 1.06E-06 6.64E-07 3.17E-09
Resident and
Vegetable
Garden

Milk Cow NNE 3862 2.27E-07 1.90E-07 1.41E-07 5.02E-IO

Hilk Goat NW 3862 1.48E-07 1.25E-07 1.01E-07 3.31E-10

Heat Animal W 3219 2.10E-07 1.78E-07 1.36E-07 4.22E-10

Site Boundary ESE 914 5.65E-06 4.96E-06 2.20E-06 1.47E-08

• The "Rocks" ENE 318 2.14E-05 1. 95E-05 5.08E-06 4.62E-08
(Recreational
Site)

(1) 1.27E-06 - 1.27x10~6

•
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TABLE 5.2-6
(Sheet 1 of 2)

ASSUMPTIONS USED FOR BIOTA DOSE ESTIMATES 1

•
Fish

Crustacea

Mollusks

Water Plants

Ua 0
Us 4383 hr/yr
Ui 8766 hr/yr
Uws 0
Effective radius

Ua 0
Us 4383 hr/yr
Ui 8766 hr/yr
Uws 0
Effective radius

Ua 0
Us = 8766 hr/yr
Ui 0
Uws 8766 hr/yr
Effective radius

Ua 0
Us 8766 hr/yr
Ui 8766 hr/yr
Uws 0
Effective radius

2 cm

2 cm

2 cm

2 cm

•
Muskrat

Raccoon

Ua 2922 hr/yr
Us 2922 hr/yr
Ui 2922 hr/yr
Uws 0
Effective radius = 7 cm
Body mass = 1 kg
Consumes 100 g/d water plants

Ua 8766 hr/yr
Us 2192 hr/yr
Ui 0
Uws 0
Effective radius = 10 cm
Body mass = 12 kg
Consumes 100 g/d crustacea

and 100 g/rl mollusks

•



•
Heron

SB 1 & 2
ER-OLS

TABLE 5.2-6
(Sheet 2 of 2)

Ua 8766 hr/yr
Us 2922 hr/yr
Ui a
Uws 2922 hr/yr
Effective radius = 10 cm
Body mass = 4.6 kg
Consumes 600 g/d fish

Duck Ua 8766 hr/yr
Us = 4383 hr/yr
Ui a
Uws 4383 hr/yr
Effective radius = 5 cm
Body mass = 1 kg
Consumes 100 g/d water plants

• 1 Ua usage factor for exposure via air submersion

Us usage factor for exposure via direct irradiation from sediment

Ui usage factor for exposure via immersion in 12.5% effluent cooling
water

Uws usage factor for exposure via water surface of 12.5% effluent
cooling water

•
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TABLE 5.2-7 •
BIOACCUMULATION FACTORS

Salt Water

(pCi/kg per pCi/liter)

Element Fish Crustacea Mollusks Algae

H 1 1 1 1
Na 1 1 1 1
P 10000 10000 10000 100000
Cr 100 1000 1000 1000
Mn 3000 10000 50000 10000
Fe 1000 4000 20000 6000
Co 100 10000 300 100
Ni 500 100 100 100
Rb 30 50 10 10
Sr 1 1 1 20
y 30 100 100 300
Zr 30 100 100 1000
Nb 100 200 200 100 •Mo 10 100 100 100
Tc 10 100 100 1000
Ru 3 100 100 1000
Rh 10 100 100 100
Te 10 10 100 1000
I 20 100 100 10000
Cs 30 50 10 10
Ba 3 3 3 100
La 30 100 100 300
Ce 30 100 100 300
Pr 100 1000 1000 1000
Nd 100 1000 1000 1000
W 10 10 100 100
U 10 10 10 67
Np 10 10 10 6
Br 3 10 10 100

•
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•TABLE 5.2-9

EFFECTIVE HALF-LIFE (T) AND RETENTION FRACTION (f w 1
FOR STANDARD MAN (whole body)

Nuclide (day) &,

H-3 12 1.0
C-14 10 1.0
Cr-51 26.6 .005
Mn-54 5.6 0.1
Fe-55 463 0.1
Fe-59 42.7 0.1
Co-58 8.4 0.3
Co-60 9.5 0.3
Br-83 .099 1.0
Rb-86 13.2 1.0
Sr-89 50.3 0.3
Sr-90 5700 0.3
Mo-99 1.8 0.8
Tc-99m 0.2 0.5
Te-127m 13 0.25
Te-127 0.38 0.25 •Te-129m 10 0.25
Te-129 0.051 0.25
Te-131m 1.15 0.25
Te-132 2.6 0.25
1-130 .511 1.0
1-131 7.6 1.0
1-132 0.097 1.0
1-133 0.87 1.0
1-134 0.036 1.0
I-US 0.28 1.0
Cs-134 65 1.0
Cs-136 11 1.0
Cs-137 70 1.0
Ba-140 10.7 0.05
La-140 1.68 lxl0-4
Np-239 2.33 lxlO-4

•



•
SB 1 & 2

ER-OLS

TABLE 5.2-10

BIOTA DOSE (mrem/yr per unit)

Internal Dose

Fish
Crustacea
Mollusks
Plant
Muskrat
Raccoon
Heron
Duck

3.1E-2
5.4E-2
4.7E-2
1.8
2.3
1. 4E-2
8.6E-2
1.4

External Water Submersion, Water Surface, and Sediment Skin Dose

•

•

Fish
Crustacea
Mollusks
Plant
Muskrat
Raccoon
Heron
Duck

7.4E-2
7.4E-2
1. 5E-l
1. 5E-l
4.9E-2
3.6E-2
4.9E-2
7.3E-2
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TABLE 5.2-11 •
RADIONUCLIDE BODY BURDEN OF PRIMARY ORGANISMS (pCi/kg)

Nuclide bl Fish b1 Crust b1 Moll bi Algae

H-3 139.04 139.04 139.04 139.04
1-130 4.51x10-4 2.25x10-3 2.25x10-3 .225
1-131 .50 2.50 2.50 250
1-132 1.47x10-2 7.38x10-2 7.38x10-2 7.38
1-133 .138 .688 .688 68.8
1-134 3.75x10-4 1.88x10-3 1. 88x10-3 .188
I-US 2.21x10-2 .110 .110 11.0
Br-83 2.28x10-5 7.63x10-5 7.63xlO-5 7.63x10-4
Rb-86 1. 16x10-4 1. 94x10-4 3.88x10-5 3.88x10-5
Sr-89 5.76x10-6 5.76x10-6 5.76x10-6 1.15x10-4
Mo-99 4.01x10-3 4.01x10-2 4.01x10-2 4.01x10-2
Tc-99m 4.63x10-3 4.63XlO-2 4.63xlO-2 4.63xlO-1
Te-l27m 5.75xlO-5 5.75xlO-5 5.75xlO-4 5.75x10-3
Te-127 5.76x10-5 5.76x10-5 5.76xlO-4 5.76xlO-3
Te-129m 2.25xlO-4 2.25x10-4 2.25xlO-3 2.25xlO-2
Te-129 1.75x10-4 1. 75x10-4 1.75x10-3 1. 75xlO-2
Te-131m 5.75x10-5 5.75xlO-5 5.75xlO-4 5.75x10-3

Te-132 1. 38xlO-3 1.38x10-3 1.38xlO-2 .138 •Cs-134 .113 .188 .038 .038
Cs-136 1. 54x10-2 2.57x10-2 5.13x10-3 5.13xlO-3
Cs-137 7.89x10-2 1.31xlO-1 2.62xlO-2 2.62xlO-2
Ba-137m
Ba-140 5.63xlO-6 5.63xlO-6 5.63xlO-6 1.87xlO-4
La-140 5.63xlO-5 1.88xlO-4 1.88xlO-4 5.63xlO-4
Cr-51 2.89xlO-3 2.89xlO-2 2.89xlO-2 2.89xlO-2
Mn-54 2.29xlO-2 7.64xlO-2 .382 7.64xlO-2
Fe-55 3.63xlO-2 1.45xlO-1 7.25xlO-1 2.18xlO-1
Fe-59 1.75xlO-2 ·7.0xlO-2 3.50x10-1 1.05x10-1
Co-58 3.0x10-2 3.00 8.98xlO-2 3.0xlO-2
Co-60 4.38xlO-3 4.38xlO-1 1.31xlO-2 4.38xlO-3
Np-239 5.75xlO-5 5.75xlO-5 5.75xlO-5 3.46xlO-5

•
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• TABLE 5.2-12

SHORELINE AND IMMERSION DOSE FACTORS
(mrem/hr per pCi/liter)

Shoreline Immersion
Element Skin Body Skin Body

H-3 0 0 0 0
Cr-51 2.6E-10 2.2E-10 6.4E-8 5.2E-8
Mn-54 6.8E-9 5.8E-9 1.8E-6 1. 5E-6
Fe-55 0 0 3.6E-10 6.4E-ll
Fe-59 9.4E-9 8.0E-9 2.6E-6 2.2E-6
Co-58 8.2E-9 7.0E-9 2.3E-6 1.8E-6
Co-60 2.0E-8 1. 7E-8 5.4E-6 4.6E-6
Br-83 9.3E-ll 6.4E-ll 3.1E-7 1.7E-8
Rb-86 7.2E-10 6.3E-I0 8.5E-7 1.7E-7
Sr-89 6.5E-13 5.6E-13 5.4E-7 4.6E-9
Mo-99 2.2E-9 1.9E-9 9.lE-7 4.7E-7
Tc-99m 1.IE-9 9.6E-10 2.7E-7 2.4E-7
Te-127m 1. 3E-12 1.1E-12 1. 8E-9 2.6E-I0
Te-l27 1.1E-ll 1.0E-ll 1. 7E-7 2.8E-9

• Te-129m 9.0E-I0 7.7E-I0 7.4E-7 2.1E-7
Te-129 8.4E-10 7.1E-I0 7.0E-7 1.9E-7
Te-131m 9.9E-9 8.4E-9 2.7E-6 2.2E-6
Te-l32 2.0E-9 1.7E-9 4.8E-7 4.0E-7
1-130 1.7E-8 1.4E-8 4.8E-6 3.9E-6
1-131 3.4E-9 2.8E-9 9.3E-7 6.8E-7
r-132 2.0E-8 1.7E-8 S.SE-6 4.4E-6
1-133 4.5E-9 3.7E-9 1.5E-6 9.6E-7
1-134 1. 9E-8 1.6E-8 5.5E-6 4.2E-6
1-135 1. 4E-8 1. 2E-8 4.0E-6 3.3E-6
Cs-134 1.4E-8 1.2E-8 3.5E-6 2.9E-6
Cs-136 1.7E-8 1. 5E-8 4.8E-6 4.1E-6
Cs-137 4.9E-9 4.2E-9 1.4E-6 1.0E-6
Ba-140 2.4E-9 2.1E-9 7.6E-7 4.9E-7
La-140 1.7E-8 1. SE-8 5.3E-6 4.1E-6
Np-239 1.1E-9 9.5E-I0 3.7E-7 2.4E-7

•
L_. _
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TABLE 5.2-13
(Sheet 1 of 2)

ASSUMPTIONS USED IN ESTIMATING DOSES TO THE
MAXIMUM INDIVIDUAL FROM THE LIQUID PATHWAY

Fish

Transit Time Before Consumption: 24 hours
Body Burden: based on 100% immersion in 12.5% effluent cooling water
Human Consumption Rates (kg/yr): Adult = 21.0

Teen 16.0
Child 6.9
Infant 0.0

Invertebrate (Crustacea, Mollusks)

Transit Time Before Consumption: 24 hours
Body Burden: based on 100% immersion in 12.5% effluent cooling water
Human Consumption Rates (kg/yr): Adult = 5.0

Teen 3.8
Child 1.7
Infant 0.0

Swimming

•

•
Transit Time: 0.0 hours
Dilution Factor: 12.5% effluent
Usage Factors (hr/yr):

Boating

Transit Time: 0.0 hours
Dilution Factor: 12.5% effluent
Usage Factors (hr/yr):

cooling
Adult
Teen
Child
Infant

cooling
Adult
Teen
Child
Infant

water
8.0

45.0
28.0

= 0.0

water
29.0
52.0
52.0
0.0

•
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TABLE 5.2-13
(Sheet 2 of 2)

Shoreline Activities (Sunbathing, Picnicking, Clam Digging)

Transit Time: 0.0 hours
Shore Width Factor: .5
Sediment Concentration: based on 15 years exposure to 12.5% effluent cooling

water

•

•

Usage Factors (hr/yr): Adult
Teen
Child
Infant

334.0
67.0

= 14.0
0.0



TABLE 5.2-14--
MAXIMUM INDIVIDUAL DOSE DUE TO LIQUID EFFLUENT

Pathway Bone Liver Kidney Lung GI-LLI Thyroid Whole Body Skin

Adult Dose (mrem/yr/unit)

Fish 4.36E-04 lollE-03 s.99E-04 3.7sE-04 3.67E-04 1.02E-02 8.99E-04
Invertebrate 3.99E-04 3.97E-04 1. 74E-03 8.8sE-Os s.s7E-03 1.20E-02 3.04E-04
Shoreline Activity -- -- -- -- -- -- 1.30E-03 1.slE-03
Swimming -- -- -- -- -- -- 3.78E-07 s.04E-07
Boating -- -- -- -- -- -- 1.89E-07 2.s2E-07

Total 8.3sE-04 1.slE-03 2.34E-03 4.64E-04 s.94E-03 2.22E-02 2.s0E-03 1.slE-03 Cf)

tt:lt:d
:;d

Teenag~r Dose (mrem/yr/unit)
I .....

0
t""'Q'>
Cf)

N

Fish 4.s7E-04 1.06E-03 s.39E-04 3.24E-04 2.79E-04 9.s0E-03 s.82E-04
Invertebrate 4.24E-04 3.92E-04 1.8lE-03 7.slE-Os 3.96E-03 1.12E-02 2.ssE-04
Shoreline Activity -- -- -- -- -- -- 2.60E-04 3.03E-04
Swimming -- -- -- -- -- -- 2.l3E-06 2.84E-06
Boating -- -- -- -- -- -- 1.07E-06 1.42E-06

Total 8.8lE-04 1.4sE-03 2.3sE-03 3.99E-04 4.24E-03 2.07E-02 1.lOxlO-3 3.07E-04

Child Dose (mrem/yr/unit)

Fish s.63E-04 9.09E-04 4.slE-04 2.63E-04 2.04E-04 9.8lE-03 3.38E-04
Invertebrate s.ssE-04 3.s9E-04 1.63E-03 6.34E-Os 1.29E-03 1.2lE-02 2.42E-04
Shoreline Activity -- -- -- -- -- -- s.43E-Os 6.34E-Os
Swimming -- -- -- -- -- -- 1.32E-06 1. 76E-06
Boating -- -- -- -- -- -- 6.60E-07 8.80E-07

Total 1.12E-03 1.27E-03 2.08E-03 3.26E-04 1.49E-03 2.l9E-02 6.36E-04 6.60E-Os

• • •
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TABLE 5.2-15

ASSUMPTIONS USED IN ESTIMATING DOSES TO THE
MAXIMUM INDIVIDUAL FROM THE GASEOUS PATHWAYS PER UNIT

Noble Gas Submersion Dose

2 TIgeometry used for external beta dose.

Gamma doses resulting from elevated (plant vent) and ground level (Turbine
Building vents) gaseous release are calculated based on the semi-infinite
cloud model.

Noble gas release is through the plant vent only.

Highest residential dose location is 2398 meters in the ESE sector.

Highest site boundary location is 914 meters in the ESE sector.

Doses calculated at a recreational site "The Rocks" 318 meters in the ENE
sector, based on inhalation and direct radiation pathways.

Radioiodine and Particulate Dose

Pathways to the maximum individual include inhalation ingestion and direct
radiation.

Doses calculated ba~ed on elevated and ground level gaseous release.

Doses calculated at a recreational site "The Rocks" 318 meters in the ENE
sector, based on inhalation and direct radiation pathways.

Maximum Individual

1. Resides at the worst residential location 2398 meters, ESE sector,
and consumes vegetables harvested from a backyard garden. The following
pathways are evaluated at this location, inhalation, direct radiation
and ingestion of vegetables.

2. Consumes goat milk from the NW sector, 3862 meters from the site.

3. Consumes meat from the west sector, 3219 meters from the site.
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TABLE 5.2-16

ESTIMATED MAXIMUM DOSES FROM NOBLE GAS RELEASE
VIA THE STACK VENTS PER UNIT

•
Gamma Air Dose Beta Air Dose

Annual Dose Fraction of Annual Dose Fraction of
Location Rate (mrad/yr) Appendix 1(1) Rate (mrad/yr) Appendix I

Site Boundary 1.18E-02 l.18E-03 2.31E-02 l.16E-03
ESE, 914 meters

Recreational Site 2.l1E-02 2.11E-03 4.15E-02 2.08E-03
"The Rocks"
ENE, 318 meters

Total Body Dose Skin Dose

Worst Residential 4.42E-03 8.84E-04 1.04E-02 6.93E-04
Location, ESE,
2398 meters •Recreational Site
"The Rocks" l. 49E-02 2.98E-03 3.48E-02 2.32E-03
ENE, 318 meters

(1) Numerical design of objectives 10CFR50, Appendix I are:

Gamma air dose 10 mrad/yr, beta air dose = 20 mrad/yr
Total body = 5 mrem/yr, skin dose = 15 mrem/yr

•



• • •
TABLE 5.2-17

ESTIMATED MAXIMUM INDIVIDUAL ANNUAL DOSE RATES(l)
(mrem/yr/unit) FROM RADIOIODINES AND OTHER RADIONUCLIDES

DUE TO STACK AND TURBINE VENT RELEASE

Maximum(l) Whole
Individual Bone Liver Kidney Lung GI-LLI Thyroid Body Skin

Adult 6.29E-02 3.41E-02 3.39E-02 3.35E-02 3.36E-02 7.24E-02 3.40E-02 l.lOE-03
Teen 9.84E-02 4.41E-02 4.35E-02 4.31E-02 4.32E-02 8.95E-02 4.35E-02 1.lOE-03
Child 2.33E-Ol 7.99E-02 7.91E-02 7.84E-02 7.83E-02 l.58E-Ol 7.87E-02 1.lOE-03 CIl

l:':ltd
Infant 7.03E-02 2.93E-02 2.87E-02 2.81E-02 2.80E-02 l.53E-Ol 2.82E-02 1.lOE-03 ~

1-
0
t"""l?"

Recreational Whole CIl
N

Site-"The Rocks" Bone Liver Kidney Lung GI-LLI Thyroid Body Skin

Adult 6.l8E-03 2.43E-02 2.43E-02 2.43E-02 2.42E-02 5.40E-02 2.42E-02 3.37E-03
Teen 7.61E-03 2.47E-02 2.49E-02 2.47E-02 . 2.46E-02 6.l9E-02 2.47E-02 3.37E-03
Child 9.40E-03 2.26E-02 2.28E-02 2.26E-02 2.25E-02 6.54E-02 2.26E-02 3.37E-:-03
Infant 7.68E-03 l.46E -02 1.46E-02 1.45E-02 1.44E-02 5.37E-02 1.45E-02 3.37E-03

(1) The highest organ dose is to the child bone ••233 mrem/yr Fraction of Appendix I dose objectives (15 mrem/yr)
= .0155.
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TABLE 5.2-18 •MAXIMUM INDIVIDUAL THYROID AND BONE DOSES FROM
STACK AND TURBINE VENT RELEASE (mrem/yr/unit)

Thyroid

Pathway Infant Child Teen Adult

Inhalation 1.02E-02 1.31E-02 1.29E-02 1.15E-02

Vegetables
Stored 0.0 5.71E-02 2.77E-02 1.90E-02
Leafy 0.0 2.16E-02 1.44E-02 1.80E-02

Goat Milk 1. 42E-01 6.15E-02 3.12E-02 1.99E-02

Meat 0.0 3.96E-03 2.35E-03 3.10E-03

Ground Plane 9.39E-04 9.39E-04 9.39E-04 9.39E-04

Total 1.53E-Ol 1. 58E-01 8.95E-02 7.24E-02

Bone •Inhalation 1.41E-03 1.92E-03 1.39E-03 9.75E-04

Vegetables
Stored 0.0 1.76E-Ol 7.15E-02 4.13E-02
Leafy 0.0 5.85E-03 3.17E-03 3.38E-03

Goat Milk 6.79E-02 3.47E-02 1.41E-02 7.67E-03

Meat 0.0 1.38E-02 7.33E-03 8.67E-03

Ground Plane 9.39E-04 9.39E-04 9.39E-04 9.39E-04

Total 7.02E-02 2.33E-01 9.84E-02 6.29E-02

•
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TABLE 5.2-19

POPULATION DOSES DUE TO LIQUID EFFLUENTS WITHIN
50-MILE RADIUS PER UNIT (man-rem/year)

Pathway Age Group Whole Body Dose Thyroid Dose

Fish Ingestion Adult 2.57E-02 1.76E-01

Teen 3.33E-03 3.28E-02

Child 2.91E-03 5.09E-02

Invertebrate Ingestion Adult 3.99E-03 1.24E-01

Teen 6.19E-04 2.31E-02

Child 8.05E-04 3.77E-02

Shoreline Aetivities Adult 2.84E-03 2.84E-03

• Teen 3.28E-03 3.28E-03

Child 1.02E-03 1.02E-03

Total Population Dose 4.44E-02 4.51E-01

•
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TABLE 5.2-20 •
MILK PRODUCTION kg/year PER SECTOR

Distance (miles)

Sector 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

N 0 0 14116 19751 25401 212000 935000 1340000 1370000 1760000

NNE 0 0 14116 19751 25401 212000 847000 978000 1370000 1760000

NE 0 0 0 0 25401 212000 0 0 0 0

ENE 0 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0 0

ESE 0 0 0 0 0 0 0 0 0 0

SE 0 0 0 0 0 0 0 0 0 0

SSE 0 0 0 0 0 0 654000 727000 0 0

S 0 0 0 19751 25401 212000 1310000 1100000 1550000 1900000 •

SSW 0 0 14116 19751 25401 212000 1310000 1640000 775000 1300000

SW 0 0 14116 19751 25401 212000 1310000 1640000 1550000 1990000

WSW 0 0 21807 30512 39239 327000 1310000 1380000 1720000 1850000

W 0 0 0 0 0 327000 847000 1410000 1890000 2430000

WNW 0 0 21807 30512 39239 327000 847000 1410000 1800000 1850000

NW 0 0 0 0 0 0 847000 1410000 1370000 1760000

NNW 0 13080 21807 30512 39239 327000 935000 1700000 2390000 1690000

•
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TABLE 5.2-22 •
VEGETABLE PRODUCTION kg/year PER SECTOR

Distance (miles)

Sector 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

N 67.6 203 339 474 609 5080 20300 153000 4230000 5440000

NNE 0 0 339 474 0 0 20300 3020000 4230000 5440000

NE 0 0 0 0 609 5080 0 0 0 0

ENE 0 0 a a a a 0 a a 0

E a 0 a a a a 0 a 0 0

ESE 0 0 a a 0 a 0 0 0 a

SE a 0 0 0 a a a 0 0 a

SSE 67.6 0 a a 0 0 0 95000 0 0 •S 67.6 203 1430 3520 4520 37700 151000 143000 352000 452000

SSW 67.6 203 2510 3520 4520 37700 151000 285000 176000 301000

SW 67.6 203 2510 3520 4520 37700 151000 285000 352000 452000

wsw 0 203 1430 3520 4520 37700 151000 33900 200000 257000

w 67.6 203 339 474 609 5080 20300 33900 47400 61000

WNW 67.6 203 339 474 609 5080 20300 33900 47400 61000

NW 67.6 203 339 474 609 5080 20300 33900 47400 61000

NNW 67.6 203 339 474 609 5080 20300 33900 47400 61000

•
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TABLE 5.2-23

POPULATION DOSES DUE TO NOBLE GAS EFFLUENTS WITHIN
50-MILE RADIUS PER UNIT (man-rem/year)

Sector Whole Body Dose Skin Dose

N 7.59E-04 1. 78E-03

NNE 3.32E-03 7.77E-03

NE 1. 61E-02 3.76E-02

ENE 1.32E-02 3.10E-02

E 1.17E-02 2.75E-02

ESE 5.81E-03 1.36E-02

SE 6.l9E-03 1.45E-02

• SSE 1. 47E-02 3.43E-02

S 2.49E-02 S.83E-02

SSW 4.84E-02 1.BE-Ol

SW 4.92E-02 1.15E-Ol

WSW 1.65E-02 3.86E-02

W 9.67E-02 2.26E-Ol

WNW 9.31E-02 2.l8E-Ol

NW 2.33E-02 5.46E-02

NNW 6.64E-02 1.56E-Ol

Total 4.90E-Ol 1.lSE+OO

•
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TABLE 5.2-24

POPULATION DOSES DUE TO IODINE AND PARTICULATE GASEOUS RELEASE
WITHIN 50-MILE RADIUS PER UNIT (man-rem/year)

•
Pathway

Ground Plane

Inhalation

Stored Vegetables

Cow Milk

Meat

Total

Age Group Whole Body Dose Thyroid Dose

Adult 2.43E-02 2.43E-02
Teen 4.96E-03 4.96E-03
Child 7.68E-03 7.68E-03
Infant 6.0lE-04 6.0lE-04

Adult 4.56E-Ol 7.l2E-01
Teen 9.46E-02 1.60E-01
Child 1. 32E-Ol 2.49E-Ol
Infant 6.0lE-03 1.45E-02

Adult 1.96E-02 2.60E-02
Teen 6.05E-03 8.09E-03
Child 1.94E-02 2.58E-02
Infant 0 0

Adult 2.68E-02 6.54E-02 •Teen 1.2lE-02 2.97E-02
Child 4.04E-02 9.56E-02
Infant l.l8E-02 3.23E-02

Adult 6.02E-03 6.l4E-03
Teen 9 "89E-04 1.0lE-03
Child 2.6lE-03 2.65E-03
Infant 0 0

8.72E-Ol 1.47E+OO

•
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TABLE 5.2-25

U.S. POPULATION DOSE FROM BOTH LIQUID AND GASEOUS EFFLUENTS (1)

Man-Rem

Whole Body Thyroid

0-50 mile(2) 1.41E+OO 2.40E+OO

Fish and Invertebrate
Ingestion(3 ) 5.50E-01

H-3 5.70E-02

Kr-85 4.60E-03

C-14 2.3E+Ol

Total 2.50E+Ol 2.40E+OO

(1) 100 year dose commitment to U.S. population from one year's liquid and
gaseous releases from one unit

(2) From all ra~ionuclides

(3) Dose from ingestion of fish and invertebrates caught within 50 m:iles
of Seabrook Station that are ingested outside the 50-mile population.
area.
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TABLE 5.2-26

COMPARISON OF SEABROOK 1 & 2 WITH APPENDIX I TO 10CFR PART 50

•
Criterion

Liquid Effluents

Dose to total body
from all pathways

Dose to any organ
from all pathways

Noble Gas Effluents

Appendix I
Design Objectives

3 mrem/yr/unit

10 mrem/yr/unit

Maximum Calculated
Dose (l Unit)

.0025 mrem/yr/unit

.022 mrem/yr/unit

Gamma dose in air

Beta dose in air

Dose to total body
of an individual

Dose to the skin
of an individual

10 mrad/yr/unit .021 mrad/yr/unit

20 mrad/yr/unit .042 mrad/yr/unit

5 mrem/yr/unit .015 mrem/yr/unit

15 mrem/yr/unit .035 mrem/yr/unit •
Radioiodine and Particulates Gaseous

Dose to any organ
from all pathways

15 mrem/yr/unit .233 mrem/yr/unit

•
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EFFECTS OF CHEMICAL AND BIOCIDE DISCHARGES
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The information in this section is changed from that presented in Section 5.4
of the Seabrook Station ER-CPS as noted below.

5.3.1 Chemical and Biocide Discharges

•

•

The effects of the chemical constituents being discharged through the
circulating water system were discussed in the ER-CPS Section 5.4 for Seabrook
Station. Additional information on the discharge concentrations of these
chemicals as well as their effects is available in the Seabrook Station Final
Environmental Statement Section 3.6 and Section 5.5.2.3, respectively.

Discharge of all chemicals will be in accordance with applicable regulatory
agency permits.

The chlorination of seawater results in an immediate conversion of
hypochlorous acid (HOCl) to both hypobromous acid (HOBr) and hypoiodous acid
(HOI), yielding chloride ions (Cl-). This results in no loss of oxidizing
capacity. EPRI (1980) reviewed literature referencing the reactions of
chlorine in seawater. Here, Johnson (1977) reported this reaction to proceed
to 50% completion within 0.01 minutes while Sugam and He1z (1977) indicated it
to be essentially 99% complete within 10 seconds. References by EPRI to
Sugawara and Terada (1958) and Carpenter and Macaldy (1976) revealed that
iodine in seawater is in an oxidized state, as iodate, and unavailable to
react with hypochlorous acid. Bromide on the other hand is described as being
in ample supply, estimated at 68 mg/1, and able to consume more than 27 mg/1
of chlorine according to Lewis (1966).

Hypobromous acid under the conditions found at Seabrook, partially dissociates
into hypobromite ions (OBr-). Both items are considered to be free
available or residual oxidant. Free residual bromine is more reactive than
free residual chlorine, yet enters into the same type reactions.

The decay of chlorine in natural seawater is extremely variable. J. C.
Goldman, et ale (1978) indicated that losses due to chlorine demand occurred
in two stages; a first very rapid and significant demand followed by a
continuous loss at a reduced rate. They indicated that in natural seawater,
the 2- minute chlorine demand ranged from 0.42 - 0.50 mg/l following an
initial chlorine dose of 1.02 mg/1 and 2.88 mg/l, respectively.
Hostgaard-Jensen (1977) indicated that in Denmark, seawater reduced an initial
chlorine dose of 2.0 mg/l to 0.5 mg/l within 10 minutes, and to 0.2 mg/1 after
60 minutes. Fava and Thomas (1977) described recent studies on chlorine
demand, giving a value for the demand in clean seawater of 1.5 mg/1 in 10
minutes, and values from 0.035 mg/l to 0.41 mg/l for a 5-minute contact time
to values of 0.50 to 5.0 mg/1 with a 3-hour contact time in coastal waters.

Frederick (1979) examined the decay rate of equivalent chlorine in seawater
samples at Seabrook. It was found that the decayed amount at any time
appeared to vary from month to month over a narrow range and that the amount
of equivalent chlorine decayed rose with either time or an increased
innoculation level, indicating that there may not be a fixed chlorine demand

5.3-1
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level. Based on a 2.0 mg/l injection dose, the data indicates that the
chlorine decay in seawater after a l20-minute period averages 1.0 mg/l over a
twelve-month period. Values ranged from 0.8 mg/l to 1.24 mg/l, a decay of 40
to 62%, respectively. Further decay at Seabrook Station is expected to occur
due to the elevated temperatures within the cooling water system. Operational
experience, however, will allow quantification of the chlorine decay in
seawater. In any case, the chlorine injection rate will be such that 0.2 mg/l
or less total residual oxidant will be maintained at the discharge transition
structure.

The products from chlorination depend upon pH, salinity, the concentration of
ammonia-nitrogen and organic carbon in the cooling water, temperature,
pressure, and the concentration of the applied chlorine. Normally, the
conversion of hypochlorite to hypobromite prevents the production of
chloramines, yielding bromamine analogs.

With the exception of temperature, the physical and chemical parameters of the
Atlantic Ocean at the intake and discharge structures do not vary
significantly throughout the year (Table 5.3-1). In the marine environment,
pH generally remains constant due to natural buffering capacities; however,
even within the narrow range of pH values at Seabrook (roughly 7.8-8.4), the
proportions of hypobromous acid and hypobromite ions can be affected.

The presence of ammonia in chlorinated seawater has a significant effect on
the concentration of residual oxidants. Sugam and Helz (1977), as referenced
by EPRI (1980), determined that at pH 8.0 and with a 35 ppt salinity, seawater
containing 0.15 mg/l ammonia dosed at 0.5 mg/l chlorine, would result in an
equal formation of chloramines and hypobromous acid-hypobromite. A decrease
in either pH or ammonia-nitrogen reduces the rate of chloramine production.
Sugam and Helz also found that in seawater with ammonia concentrations of 0.01
mg/l, tribromamine is the only combined bromine residual formed. At ammonia
concentrations of 1.0 mg/l and a pH of 8.0, the residual was computed to be
entirely that of combined bromine (70% dibromamine, 25% monobromamine and 5%
tribromamine). In normal seawater, the major residual oxidants from
chlorination would be either free bromine and tribromamine or dibromamine and
monochloramine depending upon the ammonia concentration and
halogen-to-nitrogen ratios.

At Seabrook Station, free bromine and tribromamine will dominate as
ammonia-nitrogen levels are relatively low, 0.01 mg/l to 0.09 mg/l (Frederick
1979). Both dibromamine and tribromamine are unstable, decomposing to
nitrogen gas and bromide ions or nitrogen gas, bromide ions and hypobromous
acid, respectively. Decomposition from tribomamine results in roughly 90%
decay in approximately 30 minutes depending upon environmental conditions.
Based on the chemical reactivity of residual bromine, the oxidation of organic
carbon (amino acids) with free bromine to form organic bromamines is another
possible reaction.

Envirosphere (1981) indicated that salinity and the toxicity to chlorinated
seawater were positively correlated, described as a lower 24-hour and 48-hour
Le50 (the concentration at which there is 50% mortality of a species over a
24- or 48-hour exposure period. The causes of these lower values are unknown

5.3-2
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but suspected to be related to the chemical interactions at higher salinities
and the physiology of the species. EPRI (1980) also reviewed data pertinent
to salinity and toxicity. It was indicated that an evaluation between the two
was complicated by the fact that the chemical form, concentration and duration
of residual oxidant species are also affected by salinity. At Seabrook
Station the salinity is relatively high and stable, however the dilution and
chemical reactions of biocides with ambient waters upon discharge and the
subsequent limited period of exposure reduces these effects.

Wong (1980) indicated that for a given dosage and contact time, residual
chlorine concentrations were seen to decrease systematically with increased
temperatures. Higher temperatures were found to yield higher chlorine
demands. He suggested that this increase in demand represents reactions with
organic compounds that normally do not react at lower temperatures.

Various affects of temperature on the toxicity of chlorinated cooling water
have also been reported. Investigations have found temperature effects to
range from producing no change in toxicity to where increased temperatures
have increased toxicity. EPRI (1980) suggests that the synergistic
interaction between temperature and chlorinated cooling water would not be
great for species residing in the area of the thermal plume.

The halogenated compounds expected to be released include small concentrations
of hypobromous acid. hypobromite ions. tribromamine. dibromamine and
monochloramine. The actual concentrations are expected to be extremely small
and the percentages are expected to vary depending upon the environmental
conditions, chemical reactions through renewed ambient demands. dilution and
photochemical conversions.

Biocides entering the receiving waters via the Seabrook Station discharge are
diluted by a factor of 10 to 1, as described in Sections 5.1 and 5.3 of the
ER-OLS. As previously mentioned. a total residual oxidant concentration of
0.2 mg/l, measured at the discharge transition structure. will further· decay
during the 43-minute transit time through the discharge tunnel. Additional
reduction through the decay of oxidant is expected to occur upon the release
from the cooling system into the receiving waters. Losses of total residuals
are expected through renewed ambient chlorine decay throughout the water
column and reactions between the oxidant and ultraviolet light which results
in a light-induced oxidation of hypobromite to bromate reducing the
concentration of free bromine.

Thus. in consideration of the total dilution factor and the reductions
associated with chemical interactions within the receiving water. an
equivalent chlorine concentration of 0.02 mg/l is expected at the surface
approximately 70 seconds after discharge. Beyond this area. the
concentrations would steadily drop off with increased dilution. Chemical and
photochemical reactions promoted by solar irradiance will further reduce
oxidant concentration in the receiving water.

Estimates of other effluent concentrations at various distances from the
discharge structure are derived in the same fashion as those for thermal

5.3-3



discharges described in Section 5.1 of the ER-OLS. A dilution of roughly 10:1
as described for the thermal plume in Section 5.1 from its point of origin to
the point where the plume reaches the surface can be applied to chemical and
biocide wastes. Whereas regulatory effluent limitations are set at levels
considered safe for typical biota present in the receiving water, this
additional dilution provided by the discharge diffuser, provides greater
environmental protection. In addition, discharged chemicals reacting with
other constituents in the discharged water and receiving water, further reduce
adverse environmental effects.
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Fouling Community

Marine fouling organisms can be divided into two general categories,
macrofoulers and microfoulers.

~Iacrofoulers are those that cause substantial hydraulic restrictions to
cooling water flow (primarily the blue mussel, Mytilus edulis; the horse
mussel, Modiolus modiolus; barnacles, Balanus spp.; and hydroids, Tubularia
spp.). The microfoulers are those organisms which form mats or films on heat
exchange surfaces. In the New England region, the blue mussel is generally
regarded as the macrofouling organism of greatest concern. Microfoulers,
microscopic organic and inorganic particles, microbes and microscopic animals
and plants are also of concern, especially in condensers and heat exchangers.

Mytilus, the major macrofouling organism found at Seabrook Station, is present
as a planktonic settling larvae from early May through late October. Heavy
sets of larvae in February, however, have been reported north of Portland t

Maine. As with all biological components, the frequency and magnitude of
larval set is dependent on the previously mentioned physical parameters of the
aquatic environment (most notably temperature).

Mytilus spawns primarily when the water temperature rises to between 100 and
15°C. After spawning, they remain as planktonic larvae for 2 to 3 weeks or
as long as 3 months during cold water periods. Settling generally occurs at
this temperature range, but can be seen at temperatures as low as 80 to
90 C. Also t resettlement has been found to occur after detachment from a
surface. Control of fouling is usually initiated in the spring when
temperatures rise above 7.2 0 C and continues until water temperatures drop
below this value in the fall.

Environmental Assessment

A level of 0.2 mg/l total residual oxidant or less will be maintained at the
discharge transition structure. While the concentration of chlorine injected
to maintain this level depends upon organism settling and the chlorine demand
of ambient water, it is essential that the cooling and service water systems
be maintained free of fouling organisms. The concentration of chlorine at the
lip of the diffuser is expected to be lower than the 0.2 mg/l measured at the
discharge transition structure. An immediate reduction in concentration due
to discharge dilution further reduces the toxicity of the chlorine in ambient
waters.

5.3-4
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To evaluate the effect of biocides on the biota in the vicinity of Seabrook
Station, a review of toxicity data from open literature for local species was
performed (Table 5.3-2). An evaluation of this data has deteremined that the
continuous release of total residual oxidants at concentrations of 0.2 mg/l or
less at .the discharge transition structure will not present unmanageable
stress or alter the local indigenous populations upon release to ambient
waters. Table 5.3-3 and Figure 5.3-1 provided in the Final Environmental
Statement for Seabrook Station, summarize additional chlorine toxicity data on
marine life. The lines enclosing the data points were arbitrarily drawn by
the NRC staff and depict the short duration and chronic toxicity thresholds
for the species reviewed.

To evaluate the toxicity of released chlorine to marine organisms, the
exposure time must be considered. At the lip of the diffuser, exposure time
is extremely limited. Here, rapidly entrained ambient seawater and a
discharge velocity of 15 feet per second (7.5 feet per second for I unit
operation) will prevent organisms from inhabiting this location. Entrained
phytoplankton, zooplankton and ichthyoplankton, are unable to maintain
themselves within the discharge plume or at the diffuser lip over extended
periods of time. Larger marine life cannot maintain themselves adjacent to
the discharge in the direct path of the plume. Therefore, a combination of
very low concentrations, and limited exposure periods prevents toxic effects

, from occurring as a result of biocide discharge. Organisms entrained into the
plume will be carried away from the discharge structures where chlorine
concentrations will be continually lowered through dilution and chemical
reaction.

The concentration of total residual oxidant released by Seabrook Station is
expected to be below that required to produce lethal effects (Tables 5.3-2 and
5.3-3). Rapid mixing, dilution and chemical reaction of released biocide with
ambient water will further reduce any possible toxic concentrations. With
increased distance from the discharge, chlorine concentration will drop as
additional mixing, dilution and reactions occur. Planktonic organisms which
passively drift into the discharge plume Mill not be subjected to lethal
concentrations for long enough durations to be affected. With rapid dilution
and a diffuser designed to avoid bottom impact, benthic organisms will not be
exposed to continuous levels of chlorine. Fish species are expected to be
subjected to limited exposure times and minimal concentration which will
mitigate possible effects to discharged biocides.

Mattice and Zittel report that mussel attachment is prevented at
concentrations of 0.02 to 0.05 mg/l of chlorine, however no mention is made as
to the method of analysis which could allow for considerable variation. Since
the integrity of both the cooling and service water systems depends upon them
remaining free of obstructions, organisms entering the intake tunnel should
not be allowed to settle. A consideration of the power plant entrainment
time, the ambient chlorine decay, and the delta-temperature which enhances
halogen dissociation, allows for the injection of 2.0 mg/l of equivalent
chlorine to effectively control biofouling while releasing minimal non-toxic
levels of oxidant into the environment.

It is concluded that the environmental impact of the continuous release of
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•oxidant at Seabrook Station will not adversely affect the local indigenous
marine populations. Operating experience coupled with a consideration of the
cyclic nature of fouling organisms may minimize the use of biocides during
periods when biofouling is not as significant a problem. Sections 3.6, 5.3
and 10.5 of the Seabrook Station ER-OLS have been revised accordingly to
reflect the above information.

5.3.2 Cooling Tower Discharges

A mechanical draft cooling tower as described in Section 9.2.5 of the Final
Safety Analysis Report (FSAR) for Seabrook Station serves as an ultimate heat
sink. Two principal discharges occur as the result of cooling tower
operation; blowdown of concentrated dissolved solids water due to evaporative
water losses and a release of a fog-like plume associated with the evaporative
losses.

Blowdown from the tower results in the release of an effluent which is high in
dissolved solids. The concentration of dissolved solids is related to the
type of makeup water utilized where for the same cycles of concentration
saltwater makeup results in a higher dissolved solids content than would fresh
water.

During normal station operation, the cooling tower is tested on a periodic
basis with fresh water in the system. Under these limited conditions, no
blowdown would occur. During backflushing, the service water system is placed
onto the cooling towers resulting in increased solids concentration. During
an emergency situation as described in Section 9.2.5 of the FSAR, blowdown
could be discharged through the circulating water system where the
concentration of dissolved solids would be significantly reduced through
dilution. Discharge of blowdown could also be provided through portable hoses
to storm drains where it would enter the settling basin which could regulate
the discharge to the Brown's River.

During normal use of a mechanical draft cooling tower, heat is transferred
from the cooling water to the air by both sensible and latent (evaporation)
heat transfer. As a result, water vapor within the cooling tower plume may
condense to form small water droplets producing a fog condition making part of
it visible. The testing of the cooling towers is not expected to produce a
vapor plume due to the lack of evaporative heat.

•

Under emergency conditions the plume dissolved solids concentration is
directly dependent on tower water concentrations. It can be assumed that use
of towers at this time will not result in release of substantial
concentrations due to the limited duration of its use and therefore lower
operation will have negligible effects.

5.3.3
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TABLE 5.3-2

Toxicity of Chlorinated Seawater to Aquatic Biota

(Sheet 1 of 11)

Species

Phytoplankton

Concentration***
Stage** (mg/1)

Duration
(min)

Temp.
(OC) Effect Reference

Ske1etonema costatum

Chaetoceros dicipiens

Chaetoceros didymum

Thalassiosira nordemskioldii

Thalassiosira rotu1a

0.095 1,440 20 50% decrease TRW (1978)/Genti1e,
in growth et a1. (1976)*

0.6 1.7 50% decrease TRW (1978)/Genti1e,
in growth et a1. (1976)*

0.4-0.65 5 Reduced growth Becker & Thatcher (1973)

0.14 1,440 50% decrease TRW (1978)
in growth

50% decrease Gentile, et a1. (1976)*
til

0.125 1,440 10 t%Jb:l

in growth
:;d
II-"

0

1,440 50% decrease TRW (1978)
t""'Q'>

0.195 til

in growth
N

0.330 1,440 10 50% decrease TRW (1978)/Genti1e,
in growth et a1. (1976)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch1oramines)

• • •

:;:0
c...ro
c:: <
:=' 1-"
ro Cll

1-"
1-"0
\O:='
00
N N



•

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless
1 Total Residual Oxidant
2 Combined Residuals (chloramines)

otherwise noted.

• •

:;0
c-';(1)

c:: <=' .....
(1) fIl.....
..... 0
\.O='
00
N N



TABLE 5.3-2

(Sheet 3 of 11)

Concentration*** Duration Temp.

Species Stage!~ (mg/1 ) (min) (oC) Effect Reference

Crustaceans

Copepods

Acartia tonsa 0.75 2 20 30% mortality Dressel (1971)*
0.75 2 25 70% mortality Dressel (1971)*
1.15 2 20 100% mortality Dressel (1971) *

0.11-0.44 20 65.2% mortality Lanza, et a1. (1975)*
0.11-0.44 1,440 100% mortality Lanza, et a1. (1975)*

2.5 5 > 90% mortality McLean (1973)
0.03 2,880 50% mortality Roberts, et a1. (1979)

0.028-0.175 >10,000 15 50% mortality Hein1a & Beaven (1977)*
1.0 120 50% mortality Gentile, et a1. (1976)* tf)

2.5 5 50% mortality Gentile, et a1. (1976)* tz:1td
::0

0.75 2 20 30% mortality TRW (1978) I .....

0.75 2 25 70% mortality TRW (1978) 0
t""'R">

1.0 120 50% mortality TRW (1978) tf)

N

10.0 .07 50% mortality TRW (1978)
2.5 5 90% mortality TRW (1978)
0.12 2,880 20 50% mortality Roberts & Gleeson (1978)*
0.11 2,880 25 50% mortality Roberts &·G1eeson (1978)*
0.067 2,880 20 50% mortali ty Roberts & Gleeson (1978)*
0.029 2,880 25 50% mortality Roberts & Gleeson (1978)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch1oramines)

• • •

::0
~ro

c <
::I .....
ro en.....
..... 0
\0::1
<Xl
N N



• • •
TABLE 5.3-2

(Sheet 4 of 11)

Concentration*** Duration Temp.

S~ies Stage** (mg/l) (min) (oC) Effect Reference

Copepods (cont'd)

Eurytemora affinis 0.11-0.44 1.440 70% mortality Lanza. et al. (1975)*

1.0 360 50% mortality Gentile. et a1. (1976)*
2.5 9 50% mortality Gentile. et a1. (1976)*

Amphipods

Me li ta nit ida 2.5 5 4%mortali ty McLean (1973)
2.5 180 97.2% mortality McLean (1973)

Gammarus sp. 2.5 180 25% mortality McLean (1973)/TRW (1978) (/)

tx:lb:l

Corophium sp. 10.6 410 0% mortality McLean (1973)/TRW (1978) ~ ....
0
L'~
(/)

N

Barnacles

Balanus sp. NauplU 2.5 5 80% mortality McLean (1973)/TRW (1978)

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)

:;I:l
c...ro
1::-<
::3 1-"
ro CIl

1-"
.... 0
\0::3
00
NN



Species

Decapods

Crangon septemspinosus

Pagurus longicarpu6

Homarus americanus

TABLE 5.3-2

(Sheet 5 of 11)

Concentration*** Duration Temp.
Stage** (mg/1 ) (min) (oC) Effect Reference

0.15-0.25 1,080 50% mortality Patrick and McLean (1970)*/
TRW (1978)

0.90-1.00 180 50% mortality Patrick and McLean (1970)*/
TRW (1978)

5.0 10 42% mortality Gentile, et ala (1976)*/
TRW (1978)

10.0 5 60% mortality Gentile, et ala (1976)*/
TRW (1978)

0.05-0.09 Avoidance Ichthy1ogica1 Assoc. (1974)

0.062-0.102 5,760 50% mortality Roberts (1978)*/Roberts, tJ')

et ala (1979) tx:ltd
::0......

Stage I 2.89 30-60 20 40% mortality . Goldman & Ryther (1976)* 0
r-'R'>

Stage I 0.41 30-60 25 50% mortality Goldman & Ryther (1976)* tJ')

Stage I 0.69 30-60 30 50% mortality Goldman & Ryther (1976)* N

Stage I 0.32 30-60 20 50% mortality Goldman & Ryther (1976)*
Stage I 0.06 30-60 25 50% mortality Goldman & Ryther (1976)*
Stage IV 3.95 60 30 50% mortality Goldman & Ryther (1976)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch1oramines)

• • •

::0e-.. ro
c:: <
::l ~.

ro en
1-'

..... 0
\D::l
00
N N
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* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)

• •

::0
c....ro
t: <
::l t-'.
ro UJ

t-' •
..... 0
\O::l
ex>
N N

I



TABLE 5.3-2

(Sheet 7 of 11)

Concentration*** Duration Temp.

~ecies Stage** (mg/1) (min) (oC) Effect Reference

Fish (cont'd)

Brevoortia tyrannus Larvae 0.3 8 0% mortality Hoss, et a1. (1975)*

Larvae 0.3 5 b. TlOo 40% mortality Hoss, et a1. (1975)*
Larvae 0.3 8 A TlOo 100% mortali ty Hoss, et a1. (1975)*
Larvae 0.5 5 40% mortality Hoss, et a1. (1975)*

Larvae 0.5 3 b. T100 100% mortality Hoss, et a1. (1975)*

Larvae 0.5 10 100% mortality Hoss, et a1. (1975)*
1.20 30 50% mortality Engstrom and Kirkwood

(1974)*
0.21 300 50% mortality Engstrom and Kirkwood

(1974)*
0.70 10 50% mortali ty Fairbanks, et a1. (1971)* Ul

0.22 60 50% mortality Fairbanks, et a1. (1971)* tJ1td

0.22 2,880 50% mortality Roberts & Gleeson (1978)* ::0
I .....

0.12 1 5,760 25 50% mortality Gullans, et a1. (1977)* 0
r-'c:r>

0.22 60 50% mortality TRW (1978) Ul

0.7 10 50% mortality TRW (1978)
N

0.21 300 50% mortality TRW (1978)
1.20 30 50% mortality TRW (1978)

Larvae 0.5 3 0% mortali ty TRW (1978)

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch1oramines)

:;.;l
c.....ro
~ <
;:l ....
etl til....
..... 0
\00
00
N N
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•
Species . Stage**

Fish (cont'd)

Concentration***
(mg/l)

Duration
(min)

Temp.
(oC) Effect Reference

Pseudopleuronectes americanus Juvenile
. . Juvenile

Juvenile
Juvenile

Egg

Limanda ferruginea

Menidia menidia

Young
Young

0.20 1 Stress Capuzzo, et al. (1977)*
0.55 1 100% mortality Capuzzo, et al. (1977)*
1.50 1 Stress Capuzzo, et al. (1977)*
2.55 1 100% mortality Capuzzo, et al. (1977)*
2.5 15 50% mortali ty TRW (1978}/Gentile,

et a1. (1976)*
10.0 0.3 50% mortali ty TRW (1978}/Gentile,

et a1. (1976)*
10.0 20 0% mortality TRW (1978)/Gentile,

et a1. (1976)*
en

0.20 1,440 50% mortality Gentile, et al. (1976)* tx:ll;l:l
:;d

0.10 1,440 50% mortality Gentile, et al. (1976)* 1-

2.5 1,440 50% mortali ty TRW (1978) 0
~l2"
en

0.095 1,440 50% mortality Roberts, et al. (1975)*
N

0.037 5,760 50% mortality Roberts, et al. (1975)*

1.20 30 50% mortality Engstrom & Kirkwood (1974)*
0.55 120 50% mortali ty Engstrom & Kirkwood (1974)*

0.13 1 4% mortality Hoss, et al. (1977)*
0.13 3 46% mortali ty Hoss, et al. (1977)*

*
**

***1
2

Reference as cited in EPRI (1980)
Adults unless otherwise noted.
Concentration as free residuals unless
Total Residual Oxidant-
Combined Residuals (chloramines)

otherwise noted.

"f..<ro
c:: <
::l 1-"
ro CIl

1-"
-0
\l:J::l
co
NN



TABLE 5.3-2

(Sheet 9 of 11)

Concentration*** Duration Temp.

~ecies Stage** (mg/1) (min) (oC) Effect Reference

Fish (cont'd)

Menidia menidia (cont'd) Young 0.13 5 63% mortality Hoss, et a1. (1977)*

Young 0.13 7 80% mortali ty Hoss, et a1. (1977)*

2-hr. Egg 0.38 1 1,440 50% mortality Morgan & Prince (1977)*
2-hr. Egg 0.30 1 2,880 50% mortality Morgan & Prince (1977)*

2-hr. Egg 0.12 1,440 5% mortality Morgan & Prince (1977)*

2-hr. Egg 1.23 1,440 95% mortality Morgan & Prince (1977)*

2-hr. Egg 0.16 2,880 5% mortality Morgan & Prince (1977)*

2-hr. Egg 0.56 2,880 95% mortality Morgan & Prince (1977)*
0.08-0.25 Preference Ichthyological Assoc.

(1974)
0.59 Death Ichthyological Assoc.

(1974)
tf)

t>:ll:d

0.58 90 50% mortality TRW (1978) ::d
1-

1.20 30 50% mortality TRW (1978) 0
t""'R"
tf)

Morone saxatilis 1 week 0.50 1,440 50% mortality Hughes (1970)* N

larvae
1 month 0.30 1,440 50% mortality Hughes (1970)*

fingerling
0.04-0.16 60 AT >50% mortality Lanza, et al. (1975)*

6.90

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)

• • •

~
Loltl
C <
::l t-'"
(1) rn

t-' •
...... 0
\D::l
00
N N
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Concentration*·* Duration Temp.

..!l?ecies Stage** __{1D8!1) (min) (oC) Effect Reference

Fish (cont'd)

Morone saxatilis (cont'd) Embryo 0.07 1 -- 3.5% hatched Middaugh. et a1. (1977)

2 day 0.04 -- 50% mortality Middaugh. et a1. (1977)
prolarvae

12 day <0.07 -- 50% mortality Middaugh. et al. (1977)

larvae
30 day 0.04 -- 50% mortality Middaugh. et al. (1977)

juvenile
<13 hour 0.20 2.880 50% mortality Morgan & Prince (1977)*

. larvae
24-40 hour 0.22 2.880 50% mortality Morgan & Prince (1977)*

larvae
24 hour 0.20 1.440 50% mortality Morgan & Prince (1977)*

en
~t:l:l

larvae ~.-
70 hour 0.19 1.440 50% mortality Morgan &Prince (1977)* 0

t""Q'>
larvae en

Larvae 0-2.47 -- < 30% mortality Ginn & O'Conner (1978)* N

Larvae 0-2.47 -- AT 60-85% mortality Ginn & O'conner (1978)*

Egg 0.3 2 4.8 AT 50% mortality Burton. et a1. (1979)*

Egg 0.22 2 120 AT 50% mortality Burton. et a1. (1979)*

Egg 0.14 2 240 AT 50% mortality Burton, et al. (1979)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)

t..~
c:: <
::I t-"
III Ul

t-"
'-0
\0::1
00
NN



TABLE 5.3-2

(Sheet 11 of 11)

Concentration*** Duration Temp.

~ecies Stage** (mg/l) (min) (oC) Effect Reference

Fish (cont'd)

Morone saxatilis (cont'd) prolarvae 0.04 2 4.8 AT 50% mortality Burton. et ale (1979)*

Prolarvae 0.03 2 120 AT 50% mortality Burton. et ale (1979)*

Prolarvae 0.03 2 240 AT >50% mortality Burton. et ale (1979)*

Oncorhynchus kisutch Juvenile 0.141 2.880 7.7 100% mortality Holland. et a1. (1960)*

Juvenile 0.08 7.920 7.7 50% mortality Holland. et ale (1960)*

Juvenile 0.08 10.080 7.7 100% mortality Holland. et a1. (1960)*

Juvenile 0.04 12.960 7.7 0% mortality Holland. et a1. (1960)*

Juvenile 0.04 5.760 15-77 50% mortality Rosenberger (1972)*

0.01 2 5.760 15-77 50% mortality Rosenberger (1972)*

0.04 2 5.760 15-77 50% mortality Rosenberger (1972)* til

0.560 30 10 50% mortality Brooks & seegert (1977)* , t>:l0:l

0.287 30 20 50% mortality Brooks & Seegert (1977)* i ~ ....
0

Stenotomus versicolor 0.67 30 100% mortality Capuzzo. et a1. (1977)*
t""'Q'>
til

3.10 2 30 100% mortality Capuzzo. et a1. (1977)*
N

Gasterosteus acu1eatus 0.09-0.13 5.760 50% mortality TRW (1978)

* Reference as cited in EPRl (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
I Total Residual Oxidant
2 Combined Residuals (ch1oramines)

~
~(l)

c:: <
tj ....
(l) 01....
.... 0
\Otj
00
NN
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-------------- •Table 5.3-3 (Sheet 2 of 2)

(eOllIiftued)

Spec:1cI name Chlorine

Poinl co_uallcm TilDe meet FootnOlI
Scientific: CotnmOll ("'1/111.,)

II AcarliatoRII Copep04 2.5 5 mitr ~mortaUlY

ma.1Ired after
31lr

....udodilplomu. COIonidl. Copep04 1.0 24hr NodOlths h
2.5 30mia IKmortality II
5.0 5aWt 6" mortalily II

10.0 2.5 min 24~mortoUty II
E",yt.mors amnis Copepod 1.0 360 min 5I " mortality h

Elminius mod..IUI Bunade 0.5 10 min Liltl. eff.eI ,
Nauplii 1.0 10 min Heavy,....... ,

NOPOWlb
J2 Dabnuti improvisul Bunacl. 2.5 5 min 80" mortoUly

afler 3 ht
18 Bullldes 1.0 IS days MOil dead ,
6 Cranlan septemspinoslJS larv.e Sand sbrimp 5 10 min 37" mortalily h

10 5 min 55" mortolilY h
13 Pab.mon.les pullio Gra.. shrimp 2.5 3hr 98" mortaUlY

afler 96 ht
EctoproCll

2 Buaula IJ'. 2.5 48 ht 100$ mortaUty ,
10.0 24 hr 100$ mortality

Chordata
Ascidilcio

4 Mol,ula IJ'. 1.0 3 days 100.. mortality
2.5 I day 100.. mortality

10.0 I clay IOO~ mortality ,
Tunicat. •Botryllus IJ'. 10 24 ht lOO'J, mortaUlY ,
Pisces

8 heudopleuronecllS WIDter flounder I 0.1 min KmortaUlY h
Imrricanul 2.5 0.1 min KmorlililY h

5.0 0.1 min IS~ morlality h
10.0 0.25 min 32" mortality h

....udopl.uronect.. Winter flounder 10.0 0_33 min ~ mortality h
ameriCinus egs

10 P1.uronectes pia,.... Iarvi. Plaic. 0.05 460 mill 5~mortaUty h
P1.uraneet.. p..l.... larva. Plaice 0.13 10 min 5~mtlrtaUty i
Pleuronectes plateSlll eMS 0.25 3 days Crilical level i

17 Oncorhynchus kitsutc1l Coho SIlmon 0.1 3 days Critical lev.1 k

39 Oncorhynchus ..hawytocba Chinook 0.05 23 days Cl'iticaJ l.v.1 k
40 Oncorhynchus ,orbusohl 0.05 23 days Cl'ilicallevol

Marine nih 1.0 S1i,ht irritant
response

·C. S. Hear•• "To.icity to M.,in. Or,anisms of Free ChIorin. and Chlorinaled Compouncla in SOl Wiler," Environmental Plolection A,.ney. Nalional
Marin. Qualitl' Lab. Pro",.. R.port, 1911.

bJ. E. "'cK•• and H. W. Wolf, "Wal.r QWllity Crit.ria," Publicalion No. 3·2, CaUfornia Wiler QualilY Conlrol Board, 1963.
eK. Hirayama and R. Hirano, "Innuenccs' of Hiab T.mperalur. Ind Residual Chlorine on Mari". Phytoplankton:' Mo,. BioL 7: 205 -2]3 (1970).
dR. J. "'cLean, "Chlorine Tol.ran« orth. Colonial Hyd,oU:' Bim.ria rranciscalll Or,.._b Sci. 13: 229-230 (1972).
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JR. Alderson. "t:rreelS of Low Conc.ntralions of Free ChIorin. on Eas and urva. of Plaice, Prnnorwcrn ,.r,.111 L," pp. 312- 315 in Ma,i", POIIII/ioll

alld Su Li/,. • d. bl' N. Riuvo, FAa, Fishina N.ws (1Iooks, LId.), Suney, EnaJand, 1973.
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The information in this section remains unchanged from that presented in
Section 5.5 of the Seabrook Station ER-CPS except as noted below.

5.4.1 Sanitary Waste System

The effluent from the sanitary waste system will be discharged through the
circulating water system as described in Section 5.5.1 of the ER-CPS and will
meet secondary treatment standards as depicted in Table 3.7-2 of the ER-OLS.

Solid waste is not expected to occur in quantities requiring disposal due to
the design of the aerated lagoon and as such, will pose no adverse
environmental effects as a result of its disposal.,

5.4.2

5.4.2.1

Other Waste Systems

Auxiliary Boilers

•

•

Due to changes in design for the auxiliary boilers and emergency diesel
generators, information contained in Section 5.4.2 of the ER-CPS is no longer
applicable. Updated information on the auxiliary boilers and emergency diesel
generators is provided in Section 3.7.2 of the ER-OLS.

5.4-1

1



5.5 EFFECTS OF OPERATION
AND

MAINTENANCE
OF THE

TRANSMISSION SYSTEM



EFFECTS OF OPERATION AND MAINTENANCE OF THE TRANSMISSION SYSTEM• 5.5

SB I & 2
ER-OLS

Revision 1
February 1982

I.

•

•

The information in this section remains unchanged from that presented in
Section 5.6 of the Seabrook Station ER-CPS except as noted below.

References to brandnames and mixtures of chemicals have been removed to allow
for the use of generic chemicals and associated mixtures.

1

5.5-1
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The Applicant knows of no other potential effects which the plant may have
beyond those discussed in the previous sections of this chapter or below.

5.6.1 Groundwater

Information on groundwater and the effect of groundwater withdrawal on
groundwater resources in the vicinity of the station are discussed in
Subsection 2.4.2.

5.6.2 Noise

•

•

No noise section was included in the Environmental Report - Construction
Permit Stage specifically addressing the subject of acoustic noise from
station operation. This subject was discussed in Section 5.6 of the ER
CPS, however, as part of the environmental impact of t~ansmission lines.
Reference may also be made in the AEC Environmental Impact Statement for
Construction of Seabrook Station to Sections 5.1.2, 5.6, 11.9.2.1, and
11.9.2.2.

There are no differences between currently projected environmental effects
of acoustic noise from Seabrook Station and the effects discussed in the
ER-CPS.

5.6-1
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RESOURCES COMMITTED

•

•

The information in this section remains unchanged from information presented
in Section 5.8 of the Seabrook Station 1 & 2 ER-CPS •

5.7-1
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DECOMHISSIONING AND DISMANTLING

General

Specific plans for the decommissioning of a nuclear power plant are not
normally developed at the operating license stage. However, there are
several options available from which a satisfactory decommissioning plan
can be developed during the life of the plant, allowing sufficient lead
time to take full advantage of the state of technology in order to minimize
environmental impact. At the appropriate time in the future, Public Service
Company of New Hampshire will select the best decommissioning plan based
upon current information that balances the intended future use of the site,
safety standards, environmental goals and economic considerations.

The design of Seabrook Station has emphasized reliability and ease of
maintenance. Accordingly, those components and systems that need periodic
maintenance have been arranged and designed for easy handling. Some typical
considerations include crane capabilities, removable shield walls and cubical
covers, and equipment laydown space. These design objectives will facilitate
component maintenance and replacement and, near the end of the useful life
of the plant, will also facilitate the removal or encapsulation of plant
equipment •

• 5.8.2 Decommissioning Alternatives

At the present time three primary decommissioning alternatives and two
combination alternatives for light water reactors have received serious
consideration. The actual method chosen for decommissioning will be
influenced by the sources and levels of radiation and the resulting
occupational doses to personnel, the chemical and physical characteristics
of the contamination, the physical access to components and equipment and
the availability of advanced dismantling technology. Consideration will
also be given to the environmental acceptability of the alternatives and
to the land use objectives for the site at the time of decommissioning_
The following is a brief description of these decommissioning alternatives.

•

a. Mothballing places the station in a state of protective storage.
In general, the station is left intact except that all fuel
assemblies and radioactive fluids and wastes are removed from
the site. Adequate radiation monitoring, environmental
surveillance, and appropriate security procedures are established,
including control of all access to the site, reporting of any
abnormal occurrences, maintaining logs, and submitting status
reports to the appropriate regulatory agencies under a possession
only license to ensure that the health and safety of the public
are preserved •

5.8-1
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Entombing entails the shipping of all fuel assemblies, radioactive
fluids and wastes and certain selected components off the site
followed by the sealing of all the remaining highly radioactive
or contaminated components within a structure integral with the
biological shield. The plant structures provide integrity over
the period that significant quantities of radioactivity remain
with the material in the entombment. An appropriate and continuing
environmental and access control surveillance program is
established under a possession-only license.

•
c. Prompt Removal/Dismantling involves the removal from the site

of all fuel assemblies, radioactive fluids and wastes, and other
materials having activity above accepted unrestricted levels.
The station owner then has unrestricted use of the site with no
requirement for a possession-only license. If the station owner
so desires, the remainder of the reactor facility may be dismantled
and all vestiges removed.

d.

e.

5.8.3

Mothballing - Delayed Removal/Dismantling Combination involves
initial mothballing of the station as described in part a. This
is followed by a delay of a sufficient period to allow the gamma
radiation levels due to activated materials in the work
environment, most importantly Cobalt 60 and Iron 55, to decay
to sufficiently low levels to permit manual removal of all of
the activated materials which would require remote handling, if
prompt dismantling was performed, with the possible exception
of the reactor vessel and internal parts. This delay will reduce
the man-rem radiation exposure received, compared with prompt
dismantling. It will also reduce the cost of dismantlement since
the use of remote handling equipment is minimized.

Entombment - Delayed Removal/Dismantling Combination involves
initial entombment of the structure as described in part b. and
eventual dismantlement as described in part d.

Future Site Use

•

The decision as to which of the preceding alternatives or combination of
alternatives will be employed cannot be made at this time. There are too
many unknowns; the most obvious, which will be paramount in the selection
process, is the future long-term use of the Seabrook site. Applicant
believes, however, that the Seabrook site will continue to be used for the
generation of electrical energy in the long term, beyond the expected useful
life of the presently proposed generating facilities, assuming that
experience gained through operation of Seabrook Station determines that
the site can support power generation facilities with acceptable
environmental impact.

If the site is retained for further power generation development after the
completion of the useful lives of Seabrook Units 1 and 2; then any of the

5.8-2 •
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alternatives could be selected. The choice would be based primarily on
the siting requirements of any future generating systems along with the
usual economic considerations.

If the situation, at the time, is that further generating system development
is not foreseeable at Seabrook, then an assessment of the costs and benefits
of the various alternatives will have to be made. An appropriate decision
will be made in light of the then current long-term land use prognosis for
the Seabrook site.

5.8.4 Environmental Impact

The ultimate decision regarding the long-term use of the Seabrook site will
be a major factor influencing the eventual environmental impact. The trade
off between continued production of electricity, new use of the site, and
environmental impact must all be balanced. A preliminary assessment
indicates the following:

a. Continued use of the Seabrook site for power generation facilities
will have a minimal environmental impact when compared to the
effects associated with development of a new generation site
required to replace the retired Seabrook units. Transmission
corridors and cooling water intake and discharge tunnels will
exist at the Seabrook site upon retirement of Units 1 and 2.

•

•
"------

b.

c.

If the long-term use of the Seabrook site for the generation of
electrical energy is terminated, the effects of this use on the
environment as described in Chapter 5 would also come to an end.

Table 5.8-1 compares the alternatives in terms of monetary costs
based on a study of reactor decommissioning costs and the amount
of land irretrievably committed.

5.8-3
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TABLE 5.8-1

APPROXIMATE COMPARATIVE DECOMMISSIONING COSTS (1)

(1978 $)

PER UNIT

Mothballing Entombing Dismantling

Monetary Cost Estimate

Annual Maintenance Charge
(Surveillance and Security)

Land Committed (Acres)

42,800,000

2,200,000

25

21,000,000(2) 33,300,000
to

27,000,000

40,000 0

• (1) Source: NUREG-0586. Draft Generic environmental Input Statement on
Decommissioning of Nuclear Facilities, January 1981.

(2) Cost estimates depend on whether the pressure vessel internals are
entombed along with other radioactive material, or are removed,
dismantled, and transported to a radioactive waste repository.

(3) Land surface area would be restored to natural state by grading and
replanting. Approximately 5.8 acres of the site subsurface area would
be irreversibly committed due to presence of large subgrade concrete
foundations.
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THE URANIUM FUEL CYCLE

•

•

The effects of the uranium fuel cycle, including the effects of uranium
mining and milling, the production of uranium hexafluoride, isotopic
enrichment, fuel fabrication, the reprocessing of irradiated fuel, the
transportation of radioactive materials, and the management of low-level
and high-level wastes related to the uranium fuel activities are as set
forth in Table S-3 ("Summary of Environmental Considerations for Uranium
Fuel Cycle") of 10CFR Part 51, §51.20.

5.9-1
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CHAPTER 6

EFFLUENT AND ENVIRONMENTAL MEASUREMENTS AND
MONITORING PROGRAMS

This chapter describes in detail the means by which baseline data presented
in Chapter 2 were collected. In addition, the preoperational and operational
programs are also described.

6.1

6.1.1

6.1.1.1

APPLICANT'S PREOPERATIONAL ENVIRONMENTAL PROGRAMS

Surface Waters

Physical Parameters

•

The information and results presented in Section 2.4 were prepared from
nearly a decade of data acquisition. From 1969 through 1972, Normandeau
Associates, Inc. (NAI) conducted preliminary hydrographic surveys in the
Hampton Harbor estuary, emphasizing summertime conditions, and from September
1972 through the present has continued extensive estuarine and offshore
studies year round. Although most of the information regarding these studies
and the techniques employed are unchanged from that presented in ER-CPS
Section 6.1.1.1, numerous reports have since been prepared which outline
the continuing broad-base Seabrook Station hydrographic program. The Summary
Document [1] and NAI annual reports for 1975 through 1978 [2,3,4] contain
a comprehensive description. These documents detail the parameters measured,
the sampling program rationale, and the spatial, temporal, and seasonal
coverage. Table 6.1-1 contains a summary of the type and amount of data
collected and analyzed.

6.1.1.2 Ecological Parameters

•

A review of the ecological studies program conducted from 1969 to 1977 is
presented in Section 2.0 of the Summary Document [1]. The most recent
program, designed for preoperational monitoring, is summarized in Table
6.1-2, and includes sampling for the total community as well as "indicator"
species. The rationale for selection of the indicator species is given
in Section 4.0 of the Summary Document [1]. Inherent variability of
organisms in the community is presented in technical documents referenced
earlier in Section 2.2.2 Aquatic Ecology.

Taxonomic identifications of all species collected from the above programs
are based on standard biological taxonomic keys for the region. Voucher
specimens of all species are verified by outside consultants who are experts
in specific taxonomic fields. There is an ongoing documented quality control
program that ensures proper processing and identification of all samples

6.1-1
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collected.

Discussions of environmental stresses as well as physiological and behavioral
responses of species to station operation were presented in Seabrook
Station's ER-CPS (Section 5.1.3) and in Section 5.0 of the Summary Document
[1]. These discussions remain unchanged.

•
6.1.2 Groundwater

The information is this section remains unchanged from that presented in
Section 6.1.2 of the Seabrook Station ER-CPS except as noted below.

Refer to Subsection 2.4.2.1 for a description of groundwater usage for
Seabrook Station.

6.1.2.1 Physical and Chemical Parameters

The two closest well fields to the Seabrook Station lie approximately 2000
feet west and approximately 3000 feet north of the site. The monitoring
program will include monitoring of representative wells from these fields
to assure adequate protection for present and future groundwater users.

Groundwater samples taken from site wells No.5, 6 and 8 (see Figure 2.4-1)
were analyzed and "determined to be satisfactory for a potable water supply.
The groundwater drawn in the vicinity of Seabrook is of good quality, as
it generally is throughout the whole southeastern New Hampshire region.

6.1.2.2 Models •
There is no evidence to indicate that accidental releases at the site could
contaminate any existing well supplies in the area, since groundwater is
moving toward neighboring tidewater bodies and away from populated inland
areas. Moreover, public supply wells are located inland in areas beyond
reasonable limits of goundwater travel from the site area.

Contaminants released on the site could conceivably reach nearby tidewater
bodies. Groundwater movement in the site area is toward adjoining tidal
areas and essentially normal to the water table contours (see Figure 2.5-74,
Water Table Contours of the Seabrook Station ER-CPS). Local modifications
in flow lines are the results of variations in permeability of water bearing
materials and of topography. The maximum rate of groundwater movement will
occur under conditions of maximum permeability and maximum water table
gradient. Table 6.1-3 lists the range and mean values of permeability
determined in the various soil samples taken in the vicinity of the site.

Assuming the release of a contaminant near the southern boundary of the
site, the maximum rate of travel to the marsh via a groundwater path can
be determined. Borings near the southern boundary of the site or Just south
of the site on the marsh show that the soils are primarily silty sands.
These soils correspond to the till and marine (silty phase) deposits in

6.1-2 •
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Table 6.1-3 for which a maximum permeability of 25 gpd/ft2 is reported •

Assuming a water table gradient of 0.06 feet per foot as observed during
high water table conditions and a porosity of 0.3, the maximum rate of
groundwater movement along a flow path moving southward from the southern
portion of the site is 0.7 ft/day. The shortest distance from a site
location at which a radioactive liquid spill could hypothetically occur
to the marsh is about 200 feet. Therefore, it will require at least 290
days for a liquid contaminant release at the site to reach the marsh.
F~rthermore, a part of such contamination would be absorbed on clay or silt
particles in the till and marine deposits.

The nearest point of body-contact water activity to the site is in the marsh
and estuary of Hampton Harbor. Once a liquid radioactive release had entered
the marsh, it would reach Hampton Harbor during a normal tidal cycle.
Therefore, as above, it would require at least 290 days for a liquid
radioactive release at the site to reach the nearest point of body-contact
water activity. The release would be greatly diluted before reaching Hampton
Harbor.

6.1.3 Air

To determine actual atmospheric conditions experienced at the site, an
initial on-site meteorological monitoring program was started at the Seabrook
1 & 2 site in November 1971. This monitoring program, which utilized an
instrumented 150 foot high tower, suspended operation in June 1974. A
description of this initial on-site monitoring program is presented in
Subsection 6.1.3.1 of the Seabrook 1 & 2 Environmental Report - Construction
Permit Stage (ER-CPS). Models used to calculate diffusion estimates from
the initial on-site program data are described in Subsection 6.1.3.2 of
the Seabrook 1 & 2 ER-CPS, and the resulting data summaries are provided
in Section 2.6 and in Appendix H of the Seabrook 1 & 2 ER-CPS.

Meteorological data collection was resumed in April 1979 with the erection
ofa new 210 foot high tower at the same location as the old tower. A
description of the existing meteorological monitoring program is given in
the following subsections. The models used to calculate estimates of gaseous
effluent dispersion with data from the existing meteorological program are
discussed in Subsection 6.1.3.2.

Except for backflush operations during which an ultimate heat sink cooling
tower may be utilized, plant operation will not include the use of cooling
towers or open bodies of cooling water. As a result, it is anticipated
that normal plant operation will have no significant effect on local
meteorology. Fogging and icing on the plant environs are not predicted.

6.1.3.1 Existing On-site Meteorological Measurements Program

•
A new 210 foot instrumented meteorological monitoring tower has been erected
at the same location as the old tower and became fully operational in April

6.1-3
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•
The sensors and data processing procedures for the existing program, as
described below, meet the requirements for time averaged values as specified
in NRC Regulatory Guide 1.23. A meteorological program consistent with NRC
Regulatory Guides for on-site meteorology programs will be maintained
throughout the life of the plant.

a. Instrumentation

The existing tower is instrumented for wind measurements at heights of 43 feet
and 209 feet above the tower base. Wind speed and direction are observed by
Climatronics F460 wind systems, which have a starting speed of less than 1.0
mile per hour.

Ambient temperature difference is measured on the tower between 150 and 43
feet and between 209 and 43 feet. These data are obtained by Rosemount
platinum temperature sensors and precision resistance bridges. Ambient
temperature is also measured by this system for the 43 foot level.

The temperature and delta-T sensors are installed in Teledyne Geotech
aspirated shields.

Dew point was initially measured at the 43 foot level on the tower by a •
General Eastern Model 1200 APS dew point system. The General Eastern dew
point system was replaced in May 1981 with a Climatronics lithium chloride dew
point system.

~
A heated tipping bucket precipitation gauge and an Eppley pyranometer are also
installed on the ground near the base of the tower.

A digital recording system is the primary data collection mechanism for the
Seabrook Meteorological System. Through the use of a MODCOMP minicomputer
located on-site, each meteorological parameter is scanned once per second and
stored on disc as four 15 minute averages per hour. Analog strip charts are
also utilized as a backup source of data and for quality control analysis.
Wind data are recorded on Esterline-Angus Model LllS28 strip chart recorders;
the temperature, delta-temperature, dew point, precipatation, and solar
radiation data are recorded on an Esterline-Angus El124E multichannel recorder.

Table 6.1-4 presents the equipment components, performance specifications, and
system error analyses for both the analog and digital data systems. Presented
values are summaries from manufacturer's specification sheets.

b. Equipment Maintenance and Calibration

The descriptions of the equipment maintenance and calibration procedures
described in Subsection 6.1.3.1 of the Seabrook 1 & 2 ER-CPS for the initial

6.1-4
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on-site measurements program remain unchanged for the existing monitoring
program.

c. Data Analysis Procedures

Data analysis begins with the telecommunication of the 15 minute data
averages automatically every six hours from the on-site MODCOMP minicomputer
to Yankee Atomic Electric Company in Westboro, Massachusetts. A hard copy
data printout is routinely generated at Yankee, and is reviewed to detect
unrepresentative or missing data. Corrective action is initiated if any
of the meteorological instrumentation is determined to be malfunctioning.

Analog charts and station logs are periodically mailed to Yankee. The strip
charts are logged in and reviewed for discrepancies. Analog data are
manually abstracted and compared with the corresponding digital data record
on a random basis. Gaps in the digital data base are replaced with
corresponding manually-abstracted analog data whenever possible, and
unrepresentative data are then edited from the digital data base. The first
15 minute averages for each hour are then used in analytical computer
programs.

Hourly meteorological data collected onsite for the period of record April
1979 through March 1980 were used to calculate dose consequences for both
short-term (accident) releases and long-term (routine) releases. The
assumptions used to compute the consequences of accidental releases followed
the methodology of CRAC (Calculation of Reactor Accident Consequences) as
performed for the Reactor Safety Study (Reference 12). A description of
the basic calculation scheme of the CRAC code is outlined in Section 7.0.

•
6.1.3.2 Atmospheric Diffusion Models

•

Realistic estimates of annual average atmospheric transport and diffusion
characteristics were calculated using a dispersion model which makes use
of the following:

hourly meteorological data

straight-line trajectory with sector-averaged Gaussian dispersion

fumigation and trapping

part-time ground-level and part-time elevated releases (mixed mode
release model)

momentum plume rise

terrain elevation

depletion in transit, and
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multiple eddy reflections from both ground and stable inversion layers
aloft.

The method of analysis involves computation of the following parameters
on an hourly basis:

•
(CHI/Q)

(CHI/Q)D

(CHI/Q) a

(D/Q)

the nondepleted dilution factor for evaluating ground level
concentrations of noble gases, tritium, carbon 14 and non
elemental iodines,

the depleted dilution factor for evaluating ground level
concentrations of elemental radioiodines and other
particulates,

an effective gamma dilution factor for evaluating gamma dose
rates from a sector-averaged finite cloud (multiple-energy
undepleted source), and

the deposition factor for evaluating dry deposition of
elemental radioiodines and other particulates.

Average dilution and deposition factors were determined from:

m

(F) ~ = 1. L: (F) ~J.
N j=l

where F is anyone of the four factors listed above, is the sector
identification number, m is the number of hourly values computed for the
sector, and N is the total number of values for all sectors.

The fundamental equations used are based on Regulatory Guide 1.111 and are
described in detail in Section 2.3.5 of the Seabrook FSAR. The resulting
dispersion estimates are presented in Section 5.2 of this report.

•
6.1.4

6.1.4.1

Land

Geology and Soils

In addition to the information presented in the Seabrook ER-CPS, further
geologic studies were done from 1973 through 1981. Rock and soil properties
and condition will not be affected by plant operation, and has not and will
not be affected by plant construction.

These later studies consist of a number of various investigations done for
foundation engineering, seismic evaluations, cooling water tunnel design,
detailed geologic investigations of some site soils, bedrock conditions
in site foundations and of bedrock in cooling water tunnels. All of these
together form a sizable body of new information which gives considerably
greater definition to the rock and soil units beneath and surrounding the
site. The bedrock is the principal focus of these studies because all site
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foundations are excavated to or into rock. Included in these studies are
data from some 55 additional borings on the site itself and 116 borings
done along several possible cooling tunnel alignments extending three miles
to the east of the site. Besides soil and rock descriptions, logs of these
borings include engineering descriptions of subsurface materials and such
parameters as Torvane shear strengths and water contents for all fine grained
soils, n-values (blow counts) for all soils, recovery and RQD measurements
on rock cores, and in many cases rock coring rates and borehole core
orientation data for joints, foliation, dikes and other planar rock features.
For most borings done for tunnel alignments borehole permeability tests
were done in bedrock.

To fully substantiate the complete absence of detrimental residual stresses,
field measurements were taken by overcoring techniques in site bedrock.
Further confirmation of a lack of any overstressed conditions was gained
from observations made during detailed mapping of site bedrock foundation
excavations.

Geologic mapping in site bedrock foundation excavations for all Safety
Related structures was done at a very detailed scale of 1 inch to 4 feet.
The balance of exposed site bedrock was mapped at 1 inch to 32 feet. Soils
were mapped in trenches ahd excavations at the site both prior to and during
construction for geological purposes. Geologic mapping is also in progress
in the two three-mile long 22 foot diameter cooling water tunnels which
extend through bedrock from the site's east end to points over a mile out
under the ocean. This mapping program, scheduled for completion by mid
1981 produces maps scaled at 1 inch to 10 feet.

All pertinent rock and soil properties and conditions defined in these
additional studies were found equal to or better than what was originally
concluded based on the 1969 and 1972 studies. Groundwater seepage into
site foundation excavations for example, was far less than originally
expected for such deep excavations (up to 66 feet below sea level) in near
proximity to the coast (skirting a tidal marsh). The conclusion is that
the bedrock underlying plant structures is highly impermeable and a very
effective barrier to any fluids.

In 1973 the ground acceleration value for the plant was changed toO.25g.
This change was accompanied by appropriate changes to the attendant
parameters of peak particle velocity and earthquake duration as dictated
by applicable design response spectra. Details of all investigations can
be found in the Final Safety Analysis Report. A summary of this information
is in Section 2.5, Geology, of this document.

6.1.4.2 Land Use and Demographic Surveys

•
A description of existing land use in a five-mile area surrounding the
Seabrook Station was made through an interpretation of 1978 aerial photos
in conjunction with u.S. Department of the Interior Geological Survey maps
of land use for 1973-1975 (Map L-83; Portland, Maine; New Hampshire). It

6.1-7



SB 1 & 2
ER-OLS

was found that no significant changes in land use had occurred since the
ER-CPS and that future land use was regulated by local zoning ordinances
described in Section 2.1.3.1 of the ER-OLS. Information on water and land
resources and agricultural uses is referenced in Section 2.1.3 of the ER
OLS.

Demographic data for the region was obtained from several sources. Estimates
of the resident population within the 50-mile study area of the site are
based on U.S. Bureau of the Census data for 1970, and where available, more
recent state and regional population estimates as referenced in Section
2.1.2. For distances out to 1.25 miles from the site, the resident
population size and distribution was determined by use of aerial photos
and house counts made during field surveys. Average household occupancy
factors based on 1970 census data were applied in order to estimate the
size of the population.

The distribution of the resident population within five miles was based
on the distribution of residential dwelling electric meters located in the
study area. From five to fifty miles, the resident population distribution
was based on an area allocation derived by superimposing a grid network,
as denoted on Tables 2.1-2 and 2.1-4 for distances greater than five miles,
on a topographical map of the area and ratioing the town populations by
the fractional area of the towns within each grid section.

Population projections for the 50-mile study area throughout station life
were taken from the most recently available state projections for Maine,
New Hampshire, and Massachusetts and extrapolated where necessary to the
year 2025, as referenced in Section 2.1.2.

The transient population within ten miles of the Station was determined
by dividing the transients into several categories and performing field
studies to estimate the size and spacial distribution of each. The transient
population categories include seasonal residents, overnight visitors in
local hotels, motels and campgrounds, and summer daily transients, who
utilize local beaches by driving into the area each day and returning home
each night.

The size and distribution of the summer resident population was determined
in part by review of electric use patterns of individual dwelling units
over a twelve month period. All dwellings which exhibited little or no
electrical consumption during winter months, as opposed to increased use
during the summer months, were classified as summer cottages. This data
was supplemented with 1970 U.S. Census of Housing enumeration district data
on vacant-seasonal and migratory units, and information collected from town
assessors and building inspectors. This housing inventory was combined
with occupancy data derived from beach area housing surveys in order to
estimate the size of the seasonal resident category.

The overnight visitor population was determined based on field surveys of
the number, size, and location of all hotel, motels, guesthouses, and
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campgrounds in the areas of interest.

The size and location of the daily transients who drive into the beach area
each day during the summer season was determined from review of several
series of aerial photographs of beach area, which showed the auto loadings
and capacities of the various parking facilities, including street parking,
in the area. Average auto occupancy factors were derived from field surveys
of the number of people per car who were using beach area parking facilities.
These two determinations were combined to give the size ·of the daily
transient population.

The transient population estimates are given in Section 2.1.2.3. The
methodology applied in assessing the transients is described in greater
detail in the Seabrook FSAR, Section 2.1.3.3.

The information presented in Section 6.1.4.3 of the ER-CPS remains unchanged.
Greater familiarity with the terrestrial biota as a result of station
construction has confirmed the condition of the site as presented in the
ER-CPS. A comparison of the list of endangered and threatened species with
one developed by the state of New Hampshire indicates that no individuals
occupy the site and that possible transients in the adjacent marshes will
not be affected as a result of station operation.

There has been new guidance and requirements in the area of radiological
environmental surveillance since 1973, when the preoperational radiological
monitoring program was first described in the construction permit stage
of the Environmental Report. The guidance provided in USNRC Regulatory
Guides (References 5,6,8,10) and USNRC Branch Technical position on·
radiological monitoring (Reference 7) were used to modify the proposed ER
CPS preoperational surveillance program. The updated environmental
radiological surveillance program is described below.

•

6.1.4.3

6.1.5

Ecological Parameters

Radiological Monitoring

A preoperational radiological environmental surveillance program will be
initiated two years prior to startup of Unit I to:

1. provide information on background radiation levels, their variations
in environmental media and to document seasonal variations or
trends,

2. evaluate procedures, equipment and techniques necessary for sample
collection and analysis,

3. provide a sufficient data base of man-made and natural activity
for comparison with operational data,

4. provide experience to personnel.
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The program is designed to establish correlation between levels of radiation
and radioactive materials in the environment and radioactive releases from
plant operation by comparison of operational measurements between indicator
and control locations. Indicator locations are those sampling stations
situated within five miles of the plant site, and are considered to reflect
increases in the environment due to plant operation. Control locations are
situated ten to twenty miles from the plant usually in the least prevalent
wind direction, and are considered to be outside the influence of plant
operation. Comparison of indicator and control station measurements allows
for differentiation between levels of radiation caused by fallout, seasonal
variations, and plant operation.

6.1.5.1 Sample Locations
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A census is carried out six months prior to the start of the preoperational
environmental surveillance program to identify: '

1. the nearest milk producing animals within a three mile distance
from the plant,

2. the nearest garden greater than 500 square feet producing broad
leafy vegetation within three miles of the plant,

Upon completion of the census, a critical pathway analysis is performed
utilizing site specific meteorological data to identify critical population
groups along with selection of sample media and locations which would
contribute the most significant radiation exposure to the public. Table 6.1-6
outlines the Radiological Environmental Program and Sections 6.1.5.3 to
6.1.5.10 give a description of each sampling pathway.

3.

6.1.5.2

the most abundant food crop in the area and estimates of local
consumption rates.

Analytical Sensitivity

I
~

•
Table 6.1-5 indicates the detection capabilities for environmental samples
that will be achieved by the radioanalytical laboratory. These analytical
sensitivities for radioactive material in environmental samples are calculated
using the lower limits of detection (LLOs). The LLO is the smallest
concentration of radioactive material in a sample that will yield a count
greater than background corresponding to a 95 percent confidence level.

LLO =

Where:

4.66 * Sb

E*V*2.22*exp (- At)

Sb the standard deviation of the background counting rate
E the counting efficiency (in counts/disintegration)
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= the sample size (in units of mass or volume)
the number of disintegrations per minute per picocurie

= the radioactive decay constant
= the time between sample collection and time of analysis

Airborne Monitoring

•

Air monitoring stations are established at a total of five locations. Four
of these are indicator stations» in which three air samplers are located
in different sectors at the highest calculated off-site annual average ground
level air concentrations based on annual meteorology data. The remaining
indicator station is situated in the vicinity of a population center having
the highest calculated annual average ground level concentration. A control
station is located 10 to 20 miles from the facility. Consideration for
locating all air monitoring stations was given to restrictions of year-round
access to the location and availability of power. Preoperational monitoring
of the control stations provides data on background air concentration levels
relative to indicator stations» and documents any seasonal variations or
trends in airborne activity. This information is used in assessing any
increase in airborne activity after plant startup by comparison of indicator
to control concentratioris.

Airborne particulates and radioiodines are collected by passing air through
a fiberglass filter in series with an iodine adsorption media. The air
sampler pumps operate continuously and a dry gas meter is incorporated into
the sampling stream to measure the total amount of air sampled in a given
interval. The sampling equipment is housed in a locked enclosure to provide
weather protection and security for filters and equipment.

The air particulate filters are collected and analyzed weekly for gross
beta activity for one year during the preoperational program. The most
common source of background counts on the filter is from naturally occurring
radon and thoron daughter products. These daughter products adhere to
particulate matter and are trapped by the air sampling filters. The filters
are held for at least 100 hours before being analyzed to allow for decay
of radon and thoron daughter products. Weekly composite air filters from
each location are analyzed quarterly for gamma emitting nuclides. Charcoal
cartridges are collected and analyzed weekly for 1-131 activity for six
months during the preoperational program.

6.1.5.4 Gamma Radiation Monitoring

•

Thermoluminescent dosimeters (TLDs) are located in two concentric rings
around the facility. The inner ring of stations are located in the general
area of the site boundary» while an outer ring of stations are located
located four to five miles from the plant. The rings are divided into
sixteen standard windrose sectors with an arc of 22.5 degrees. Each sector»
except sectors located over the ocean» contains a TLD station. Additional
TLD stations are located in population areas» nearby residence» schools»
public interest and control locations. A badge or pack of TLDs consisting
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of four or more TLD chips will be placed in each station. This allows for
a more accurate measurement of gamma radiation at each location by averaging
the values, and permits rapid detection of faulty dosimeters. Performance
specifications, general testing, calibration, field and reporting procedures
for environmental dosimeters are performed according to criteria specified
in ANSI 545N (Reference 11) and Regulatory Guide 4.13 (Reference 10). The
TLDs are read out monthly or quarterly for both years of the preoperational
program.

•
6.1.5.5 Milk Monitoring

Milk is sampled at three indicator locations having the highest dose
potential within a three mile distance from the plant. A census of the
nearest milk producing animals (cows and goats) is conducted six months
prior to the start of the preoperational program to determine these milk
sampling locations. If no milk producing animals exist within three miles
of the station, then milk is sampled from animals in each of three areas
between three to five miles from the plant where doses are calculated to
be greater than one mrem per year. The indicator stations compared to a
control station located 10 to 20 miles from the plant.

Milk is sampled and analyzed for gamma emitters biweekly when milk animals
are on pasture. and monthly at other times for one year during the
preoperational program. Iodine 131 activity is also analyzed biweekly for
six months during the pasture season. The samples are preserved with 37
percent formalin to prevent souring and curdling, and methimazole is added
to prevent the process of iodine protein-binding after sampling. •
6.1.5.6 Groundwater Monitoring

Groundwater is collected quarterly from two indicator locations in the
immediate area of the plant. Grab samples from these locations are analyzed
for gamma emitters and tritium. All groundwater samples are analyzed for
one year during the preoperational program. Analytical sensitivities for
tritium and gamma emitters in water are indicated in Table 6.1-5.

6.1.5.7 Surface Water

Grab samples are collected from the discharge area and a control location.
The control station is located outside the area of plant influence to provide
background data for comparison with data from the discharge area location.
All surface water samples are analyzed for gamma emitting nuclides monthly
and a tritium analysis is performed quarterly on monthly composite samples.
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Representative samples of three principle food crops from three indicator
locations are compared to a control location. Food crops including samples
of tuberous and root food products are collected, and a gamma isotopic
analysis is performed on edible portions at harvest time. If milk samples
are not available within a three-mile distance of the plant, then three
samples of broad leafy vegetation grown nearest the off-site location, with
the highest calculated annual average ground level D/Q, are analyzed when
available for 1-131 during growing season. All food product samples are
analyzed for both years of the preoperational sampling program.

• 6.1.5.8
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Food Crops and Vegetation Monitoring

Sediment Monitoring

Sediment samples are collected from three indicator and one control location.
The indicator stations include beach and recreational areas in the vicinity
of the discharge area, plus a location in the discharge area. The control
station is located outside the influence of the station's effluents. Bottom
sediment samples will be collected using a 1.5 to 2 inch coring device.
Six core sections, each having a minimum core depth of six inches, are
collected per sampling site. All sediment samples are analyzed for gamma
emitters semi-annually for both years during the preoperational program.

Representative samples of three commercially and recreationally important'
species in the vicinity of the discharge point are collected seasonally
or semi-annually if they are not seasonal. The same species collected in
the vicinity of the discharge point are also sampled in control areas not
influenced by the plant discharge. Only edible portions of fish and
invertebrates are analyzed for gamma emitters for both years during the
preoperational program.

•
6.1.5.10

6.1.5.11

Fish and Invertebrate Monitoring

Quality Control Program

•

A quality control program is established to cover all levels of the
environmental surveillance program. Written procedures are developed for
calibration of all sampling equipment. The equipment is calibrated on a
regular basis, so that the accuracy of the equipment can be checked, and
if necessary, adjusted to bring the equipment within established
specifications.

Proc~dures for sampling, preserving, shipping and storing environmental
media are established to insure that representative samples are being
collected in a uniform manner and are being preserved, packaged and stored
to maintain the integrity of the sample from time of collection to time
of analysis.

The radioanalytical laboratory is required to participate in an environmental
radioactivity laboratory cross-check program. This provides an independent
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cross-check analysis fall outside the control limit, an investigation is made
to determine the cause of the problem and corrective action is taken.
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The radioanalytical laboratory maintains an intralaboratory quality control
program to assure the validity and reliability of the data. This program
includes quality control of laboratory equipment, use of reference standard
for calibration, determination of counting efficiencies and analysis of blank
and spiked samples. The records of the quality control program are reviewed
and corrective measures are taken whenever applicable.

A blind duplicate sample program is established. Samples are prepared from
split or homogenous media and sent to the laboratory for analysis. The
results from the analysis are used to check for precision in-laboratory
analyses.

6.1.5.12 Reporting Requirement

A report on the radiological environmental surveillance program for the
previos calendar year is submitted to the Director of the NRC Regional Office
as a separate document by May 1 of each year. The report is first submitted
on May 1 following the date of initial criticality and includes summarized and
tabulated results in the format of Table 6.1-7 of all radiological
environmental samples taken during the report period. In the event that some
results are not available, the report is submitted, noting and explaining the
reason for the missing results. The missing data is submitted as soon as
possible in a supplementary report.

The Annual Radiological Environmental Report includes interpretations and an
analysis of trends for the results of the radiological environmental
surveillance activities for the report period, including a comparison with
operational controls, preoperational studies and previous environmental
surveillance reports and an assessment of the observed impacts of the station
on the environment. The report also includes a summary description of the
radiological enviromental monitoring program, a map of all sampling locations
keyed to a table giving distances and direction from one reactor, the results
of the land use census, and the results of licensee participation in the
quality assurance program.

If a confirmed measured radionuclide concentration in an environmental
sampling medium averaged over any calendar quarter sampling period exceeds the
reporting levels of Table 6.1-8, a written report is submitted to the Director
of the NRC Regional Office within 30 days from the receipt of the laboratory
analyses, but not in any case more than 60 days from the end of the affected
calendar quarter. When more than one of the radionuclides in Table 6.1-8 are
detected in the sampling medium, the reporting level is exceeded if:

Concentration (1) + Concentration (2) >
=-----:-~=----=-.:..,.:.-:-) ) + • . ._ 1Reporting Level (1 Reporting Level (2

If radionuclide other than those in Table 6.1-8 are detected and are the
result of plant effluents, a reporting level is exceeded if the potential
annual dose to an individual is equal to or greater than the design objective

6.1-14
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doses of 10CFR Part 50, Appendix I. This report is not required if the
measured level of radioactivity was not the result of plant effluents;
however, in such an event, the condition shall be reported and described in
the Annual Radiological Environmental Operating Report.
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TABLE 6.1-1

SEABROOK STATION SURFACE WATER DATA COLLECTED
PHYSICAL PARAMETERS

(Sheet 1 of 2)

I. Continuous Monitoring of Oceanographic Parameters from Fixed Points:

A. Mooring Deployment: More than 30 different specially designed
mooring systems to serve as instrumentation platforms have been
deployed on a year-round basis.

B. Current Measurements: For nearly 7 years continuous water current
speed and direction measurements have been obtained from the various
offshore moorings compiling a data base, exceeding 40 current-meter
mooring years.

C. Temperature Measurements: For nearly 7 years continuous water
temperature measurements have been obtained from the various
offshore moorings as well as from around the Inner and Outer Sunk
Rocks and the Hampton Harbor estuary, documenting nearly 30
temperature monitoring years of data.

D. Tide Elevation Measurements: For 6 years tide· elevation was
monitored continuously in the Hampton Harbor estuary.

II. Oceanographic Cruises:

A. Plankton Cruises: Essentially monthly oceanographic cruises to
survey plankton distribution, hydrographic parameters, and net
circulation patterns (drifter releases) in the western gulf of
Maine out to almost 25 n mi offshore.

B. Slack Water Surveys: Monthly to semi-monthly hydrographic surveys
to document low-water and high-water "slack" distributions of
ambient temperature, salinity, density and dissolved oxygen at
stations in Hampton Harbor and offshore around the various proposed
intake and discharge sites.

C. Sp~cial Temperature Studies: Over a I-year period intensive
temperature surveys (including in situ monitoring and tide-pool
measurements) were made around the Inner and Outer Sunk Rocks off
the mouth of Hampton Harbor.
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TABLE 6.1-1
(Sheet 2 of 2)

III. Anchor Station Studies:

Periodic surveys over a tidal cycle at selected stations to document
ambient currents, temperature, salinity, density and dissolved oxygen;
frequently included in situ streamer observations and drogue studies.

IV. Drifter Studies:

More than 4 years of drifter releases including some 12,000 drift
bottles and nearly 15,000 drogue and sea-bed drifters with an overall
recovery of about 25 to 40%, depending upon the drifter type; included
a special study to determine the probability of coastal waters entering
the Hampton Harbor estuary and neighboring estuaries as a function
of distance and depth offshore.

V. Sedimentological Studies:

A. Sediment Stakes: Monthly height measurements of stakes jetted
into the sea floor were used to document long-term, net-sediment
erosion and/or deposition.

B. Sediment Trap: This device was used to document seasonal aspects
of near-bottom suspended sediment transport at the nearshore intake
site;

c. Turbidity Survey: Two special surveys were conducted to measure
ambient turbidity levels in Hampton Harbor estuary under "typical"
and "post-storm" conditions.

•
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b. Die1- 505)1', 1m net 1 twice per 10 minute tows 2 surface, April-number and
indicator species, year mid-depth length of winter
cunner & winter (Apr-Jul)

4 times in 24 and bottom flounder larvae, July-
flounder hours number of cunner eggs

and larvae

c. Rainbow smelt 50'x8' net with Cf.l

2 mesh sizes 4 monthly two 24 hr periods none mid-depth, number, length and tI:lbl
~

off-bottom weight of each , .....
species 0

t""'Q'>
Cf.l

B. Plankton N

1- Phytoplanktonb Niskin 3 biweekly, 0.8 Liter 2 surface species counts
monthly Dec-Feb

2. Productivity!
mg carbon ~Ptake!m3!hrbiomass Niskin 3 biweekly, 0.25 L 2 surface

monthly Dec-Feb 0.9 L mg chl AIm

3. Water quality Niskin 3 biweekly, 0.5 L none variable mg TP04 , ortho P04 ,
monthly Dec-Feb N02 , N03 , NH4!1:

mg 02!1: midomhos of
conductivity; tempera-
ture °c

4. Microzooplanktonb 76jl, 0.16m biweekly, 100 L 4 surface, species counts
net (pUlllped) 1 monthly Dec-Feb off-bottom

5. Kacrozooplanktonb 505jl, 1m 3 biweekly 10 minute tow 3 oblique species counts, lengths
nets of key species

meristic & seasonal
data on Neomysis
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TABLE 6.1-2
(Sheet 4 of 6)

2. Marine subtidal
a. Nondestructive random 4 3 x per yr 1m2 2 -20' to -60' % cover and frequency

quadrats below MLW of occurence of
dominant understory
algae

b. Transects random 5 3 x per yr lxl0m2 6 -20' to -60' n,% cover of dominant
transects below MLW kelps; number of

Modiolus modiolus

c. Destructives- diver operated 12 3 x per yr 0.0625m2 5 -10' to -80' number of all fauna
macrofauna & airlift below MLW species in August; number
macroflora of dominant fauna in en

May, December; dry tt:l~

weight biomass of flora ~

in all collections I ....
0
t"'Q'>

d. Destructives- diver operated 6 monthly 50cm2 3 -10' to -60' number of all taxonomic en
N

meiofauna airlift below MLW groups present; number
of all harpactacoid cope pod
species

e. Settling
communi ties

1) Surface 5 plexiglass & 4 monthly, 103.2cm2 2 -10' below MLW number or % cover of
wood panel 3 x per yr, dominant fauna and

yearly flora; staging of Mytilus
edulis; staging and
meristic data on Jassa
falcata

2) Bottom bluestone 5 3 x per yr and 0.0624m2 4 -45' to-80' counts or % cover of
panel 1,2,3 years below MLW the dominant fauna &

flora dry weight biomass
of flora on yearly panels
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f. Indicator species
1) Hard substrate diver operated 5 bimonthly 100-250 - -10' to 60' staging of Chondrus

organisms airlift (except individuals below MLW crispus, live/dead ratio
winter) of Kyti1us edu1is;

meristic data on
selected amphipods

2) Algae growth in situ
& reproduction tagged plants 2 monthly 30 - 10' below MLW linear or areal

(except individuals changes in plant size
winter) and reproductive status

3) Arctica is1andicac random diver 1 biweekly 20-40 - -50' below MLW reproductive status Ul

reproduction collection (Oct-Dec) individuals
t%JD:l
::0
1-

4) Homarus americanus conventional 2 3 x per wk Jun-Nov 5 -50' below MLW number, size and sex 0
~Q'>

traps of all individuals; Ul
data also collected N

for cancer crabs

3. Estuarine
a. Destructives diver opera- 4 subtidal 3 x per yr 0.0625m2 5 subtidal number of all species

, ted airlift (e) intertidal present
4 intertidal

(e)

b. Carcinus maenas conventional 4(e) biwe,ek1y Mar-Dec 2 subtidal number, size and sex
traps of all individuals

c. Sediments core 6 subtidal 3 x per yr 5-grain size subtidal grain size analysis
(e) l-LOI intertidal organic carbon

6 intertidal estimate from LOI
(e) (loss on ignition)



d. Temperature & Niakin, 2(e) 3 x per wk Jan-Dec
salinity thermometer

D. ~ arenaria
1- Adults clam fork 5 flats yearly O.186m2

(e)

2. Spat core 3-5/site, 3 x per yr 81cm2

3 sites (e)

3. Larvae
a. Regular 7611, O.5m 1 biweekly

net (Apr-Oct) 2 minute tow

b. Intensive 761J, O.5m 12 2 x per yr 2 minute tow
net (Aug-Sept)

a. (e) = estuarine sites; all.others marine

b. Includes indicator species

c. Adequate data collected; program suspended until operational phase

none

14 to 72
(flat depen
dent)

3

2

2

subsurface

intertidal

intertidal

oblique

oblique

TABLE 6.1-2
(Sheet 6 of 6)

temperature (oC)
conductivity (micromhos)

number and size of
all individuals

number and size of
all individuals

number of individuals

number of individuals
when densities are
highest

en
t<jl;l:l
::0
I .....
o
t""Q't
en

N
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TABLE 6.1-3

SUMMARY OF FIELD PERMEABILITY
FOR GLACIAL AND BEDROCK MATERIALS

IN THE SEABROOK AREA

Type
of

Material

Number
of

Samples

Permeability in
gpd/sq. ft.

Range Mean

Outwash 6 17 - 130 50

Marine ( silty phase) 2 0.3 - 0.6 0.4

Till 21 0.3 - 25 5

Bedrock- 9 1 - 51* 4

• *Large fracture» not used in mean

Reference: Groundwater Hydrology for the Proposed Seabrook Nuclear Station»
by Weston Geophysical Research» Inc.» 1969 •

•



, Table 6.1-4

EXISTING ONSITE METEOROLOGICAL INSTRUMENTATION SPECIFICATIONS

SENSORS TRANSLATORS ANALOG RE CORDER AID CONVERTOR
SYSTEM ACCURACY

PARAMETERS ROOT-SUM-SQUAllED MANUFACTURER THIlESHOLD OR MANUFACTURER MANUFACTUREi MANUFACTURER
TIME AVERAGED & I'I)DI':L RANGE ACCURACY SENSITIVITY & KlDEL ACCURACY & HODEL ACCURACY & HODEL ACCURACY

Wind Speed <! O.5mph Climatronics o to l00mph ! 0.15mph 0.58mph Cl1ma t ron i cs ! 0.2% Esterline
F460 or 1% Threshold 100078 Angus
Transmitter Ll152S ! 0.25%

\Hnd <! 5.0° Cl1l1lJltronics 0° to 540° ! 3° 0.S8mph Cl1matronics ! 0.05% 4~" Chart
Direction F460 Threshold 100077

Transmitter
Mod Comp

Temperature Temp: Teledyne Temp: Sensor: Temp: Climatronics 1400
and <! 0.90F Ceotech 127 -300 to ! 0.470F ! 0.20r 100142 Analog ! 0.05%

Delta Temp. Delta T: Asp. Shield +1100r @ OOC Maximulll 100143 ! 0.05% Esterline Input
<! 0.180F RoselllOnt 78 :!: 0.950F Radiation Angus Subsystem

Platinum Delta T: @ 100°C Effect EI124E ! 0.3%
Sensors -10° to Bridie:
Rosemont :!:t80F :!: 0.1% of

414L Span
Temp Bridie

De'" Point <:!: 0.90F Gen. Eastern -)0° to ! 0.36°r K/A Climatronics :!: 0.05% 8 Channel
1200 APS (a) +l100r 100089 Multipoint

Precipitation :!: 0.01 inch BeHort N/A :!: 1% to :!: 0.01 inch Cl1matronics :!: 0.05% 10" Chart
(Instantaneous) 5-405M :!: 6% Sensitivity 100157

Prec1p.

Solar <:!: 0'2 Eppley 8-48 o to 2 :!: 5% 75 IIlV ~r Cl1matronics ! 0.05%
Radiation Cal/em -min Pyranometer Cal/cm2-min Callem -min 100144

Sensitivity

en
t>:Itd
\ld, ....
o
t"'''''
Cf)

N

(a)The General Eastern dew point system was replaced in May 1981 with a
Climatronics Model DP-10 lithium chloride dew point system with a range
000

from -40 to +107 F and an accuracy of + 0.9 F.
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TABLE· 6.1-5

·DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS (LLD)

Airborne Particulate
Water or Ga~ Fish Milk Food Products Sediment

Analysis (pCi/l) (pCi/m ) (pCi/kg.wet) (pCi/l) (pCi/kg.wet) (pCi/kg.dry)

gross beta 2b 1 x 10-2

3H 2000 (lOOOb)

54Mn 15 130

59Fe
Ul

30 260 t>:ltd
:;d
I ......

58.60Co
0

15 130 t"'Q'"l
Ul

N

65Zn 30 260

89 Sr 10

90 Sr 2

95Zr 10

1311 l.Oc 7 x 10-2 l.Oc 60c •d

134.137Cs 15 (lOb) 1 x 10-2 130 15 60 150

140Ba 15 15

b - LLD for drinking water
c - LLD for 1-131 in water. milk and food products
d - LLD for leafy vegetables
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TABLE 6.1-6

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Sheet 1 of 3)

Revision 1
February 1982 •

Exposure Pathway
and/or Sample

1. AIRBORNE

Radioiodine
and
Particulates

Number of Samples
and

Sample Locations

*Samples from 3 off
site locations (in
different sectors)
with the highest
calculated annual
ground level D/Q.

1 sample from the
vicinity of a popu
lation center having
the highest calcu
lated annual average
ground level D/Q.

1 sample from a
control location
15-30 km distance.

Sampling and
Collection Frequency

Continuous operation
of sampler with sam
ple collection as
required by dust
loading but at least
once per 7 days.

Type and
Frequency

of Analysis

Radioiodine
canister. Analyze
at least once per
7 days for 1-131.

Particulate sampler.
Analyze for gross
beta radioactivity
>24 hours following
filter change.
Perform gamma iso
topic analysis on
each sample when
gross beta activity
is ) 10 times the
yearly mean of con
trol samples. Per
form gamma isotopic
analysis on compo
site (by location)
sample at least
once per 92 days.

•

*Consideration for
location of air moni
toring stations was
given to year round
access to the location,
availability of power,
and population in the
area.

1

•
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TABLE 6.1-6
(Sheet 2 of 3)

Revision 1
February 1982

•

Exposure Pathway
and/or'Sample

2. DIRECT
RADIATION

3. .WATERBORNE

a. Surface

Number of Samples
and

Sample Locations

32 stations wi th
two or more dosi
meters placed in
two concentri c
rings around the
plant.

8 stations with
two or more dosi
meters placed at
control locations,
population centers
and nearby residences

1 sample in the
area of the
discharge.

1 sample from a
control location.

Sampling and
Collection Frequency

At least once per 92
days.

At least once per 31
days.

Type and
Frequency

of Analysis

Gamma dose. At
least once per
92 days.

Gamma isotopic
analysis of each
sample.

•
Tritium analysis
of composite
samples at least
once per 92 days.

•

b.

c.

Ground

Sediment

2 samples from
sources likely to
be affected.

3 samples from
beach locations
near the discharge
area.

1 sample from a
control location.

At least once per 92
days.

At least once per 184
days.

Gamma isotopic
and tritium analy
ses of each sample.

Gamma isotopic
analysis of each
sample.

1
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(Sheet 3 of 3)

Number of Samples Type and
Exposure Pathway and Sampling and Frequency
and/ or Sample Sample Locations Collection Frequency of Analysis

4. INGESTION

a. Milk 3 samples from At least once per 15 Gamma isotopic
locations within days when animals are and 1-131 analysis
3 miles distance on pasture; at least of each sample.
from the plant once per 31 days at
having the highest other times.
dose potential.

1 sample from a
control location.

b. Fish and 1 sample from the One sample in season, Gamma isotopic
Inverte- discharge area. or at least once per analysis on
brates 184 days if not sea- edible portions.

1 sample from a sonal of 3 commer-
control location. cially and recrea- •tionally important

species.

c. Food 1 sample from 3 At time of harvest. Gamma isotopic
farms or gardens One sample of 3 analysis on
having the highest principal classes of edible portion.
dose potential. food products grown

in the area.
1 sample from a
control location.

1

•
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TABLE 6.1-7

OFFSITE ENVIRONMENTAL RADIOLOGICAL MONITORING SUMMARY

Revision 1
February 1982

Name of Facili ty-----------
Location of Facility----------
MEDIUM: MILK

Docket No.----------
Reporting Period _

UNITS: PCI/LITER

RADIO NUCLIDES INDICATOR STATIONS HIGHEST STATION CONTROL LOCATIONS
(NO. ANALYSES) NOMINAL MEAN, RANGE, AND MEAN, RANGE, AND MEAN, RANGE, AND
(NON-ROUTINE)* LLD*** NO. DETECTED** STA. NO. DETECTED** NO. DETECTED**

13K-40(48)
( 0)

1-131 (48)
( 0)

• CS-:-134 (48)
( 0)

CS-137 (48)
( 0)

2.OE+02 (1.4 + .0) E 3
(1.1 =- 1.6) E 3
*(36/36)*

.5 (1.8 + .6) E -2 13
(-6.6-- 8.8) E -2
*(0/36)*

9. (-1.2 + .2) E 0 12
(-3.6 =- 1.4) E 0
*(0/36)*

9. (4.1 + .2) E 0 21
(1.5 =67.7) E -1
*(27/36)*

(1.4 + .0) E 3 (1.3 + 0) E 3
(1.2 =- 1.6) E 3 (1.3 =- 1.4) E 3
*(12/12)* *(12/12)*

(2.2 :!: .8) E -2 (2.2 + 1.6) E -2
(-4.6-- 12.7) E -2

*(0/12)* *(0/12)*

(-9.7 :!: 3.5)E -1 (-1.3 + .3) E 0
(-3.2 =- .3) E 0

*(0/12)* *(0.12)*

(8.6 + 1.3) E 0 (8.6 + 1.3) E 0
(9.5-189.0) E-1 (9.5-189.0) E -1
*(11/12)* *(11/12)*

•

* Non-routine refers to the number of separate measurements which were greater "
,than tEm (10) times the average background for the ~eriod of the report. ' '

** The fraction of sample analyses yielding detectable measurements
(Le., ) 3 sigma) is indicated within *( )*.

*** Nominal Lower Limit of Detection (LLD) as defined in table notation a. of
ER-OLS Table 6.1-5, Specification 6.1-5.

a. Note: The example data provided in this table are for illustrative
purposes only.
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TABLE 6.1-8

REPORTING LEVELS FOR RADioACTIVITY
CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Reporting Levels

Revision 1
February 1982

•
Airborne

Particulate
Water or Gases Fish Milk Food Products

Analysis (pCi/l) (pCi/m3) (pCi/Kg, wet) (pCi/l) (pCi/Kg, wet)

H-3 2 x 104(a)

Mn-54 1 x 103 3 x 104

Fe-59 4 x 102 1 x 104

Co-58 1 x 103 3 x 104

Co-60 3 x 102 1 x 104

Zn-65 3 x 102 2 x 104 •102(b)Zr-Nb-95 4 x

1-131 2 0.9 3 1 x 102

Cs-134 30 10 1 x 103 60 1 x 103

Cs-137 50 20 2 x 103 70 2 x 103

(a) For drinking water samples. This is 40 CFR Part 141 value.

(b) Total for parent and daughter.

1.

•
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APPLICANT'S PROPOSED OPERATIONAL MONITORING PROGRAMS

Radiological Monitoring

Station Radiation Monitoring System

...
' .. ~,.\.

a. General Description

The Radiation Data Management System (RDMS) is a real time digital computer
based system. The system consists of front end microprocessors (which
convert the pulse type detector signals into engineering units, provide
local indication, alarm/control functions and transmit data to the host
computer), a redundant Central Processing Unit (CPU) host computer and
various operator/programmer interface devices. Gaseous and liquid effluent
monitoring is accomplished by using monitors which are part of the RDMS.
The manner in which this monitoring is provided is described in the following
sections.

b. Gaseous Effluent Monitoring

There are three monitors in the waste gas system. Two of the three monitors
are used as indicators of carbon bed performance. One monitor is located
upstream and the other downstream of the carbon delay bed. The third monitor
maintains a running inventory of the total activity vented to the atmosphere .
This monitor automatically closes the waste gas dIscharge valve upon an
indication of high radiation levels.

Gaseous activity that might result from a primary to secondary system leak
would be detected at the condenser air evacuation vent. Under certain
operating conditions, the detector at this location would monitor the
discharge of radioactive material to the atmosphere. The discharge of the
condenser air evacuation system is normally unfiltered, but ·may be manually
redirected to filters on receipt of a high radiation alarm.

The plant vent radiation monitor measures the radioactivity of the air
exhausted (from the waste process building, fuel storage building and the
containment enclosure) to the unit plant vent.

Air from the vent is drawn by a pumping system through two isokinetic probes.
Each probe is equipped with a flow element that provides a signal to the
radiation monitors to calculate the microcuries per cubic centimeter flowing
in the duct, microcuries per second and the integrated microcuries released
through the 'plant vent.

The air collected by the isokinetic probe is passed through a combined moving.
paper filter, iodine cartridge and a noble gas radiation monitor sample
chamber. The range of the noble gas radiation monitor is 10-7 to 105 uCi/cm3 •

6.2-1
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In addition, airborne radioactivity monitors are located in the administration
building fume hood exhaust, fuel storage building exhaust, containment
enclosure exhaust, PAB ventilation exhaust, waste process building ventilation
exhaust, and the exhaust from the administration building, the controlled area
locker room and the counting room.

c. Liquid Effluent Monitoring

The monitors in the liquid waste effluent system maintain inventory totals of
radioactivity stored and discharged from each tank, as well as liquids
transferred into the tanks. A high radiation reading on the monitor in the
system discharge will isolate the stop valves in the discharge line.

The monitors in the steam generator blowdown sample system measure
radioactivity in the steam generator blowdown samples. An additional monitor
isolates the blowdown sample tank discharge to the environment when high
radiation is detected.

6.2.1.2 Environmental Radiological Monitoring

Except for surface water monitoring, the operational radiological
environmental surveillance program will be an extension of the preoperational
program described in Section 6.1.5 of this report. This is to ensure that
data from both programs are compatible for evaluation of radiological impact
from plant operation on the surrounding environment, and to assure that a
smooth transition between programs can be achieved. Installation of composite
samplers for surface water from the discharge area and a control location will
be accomplished before the start of the operational program.

A yearly census will be conducted within three miles of the facility.to
determine locations of all milk animals and gardens greater than 500 square
feet producing broad leafy vegetation. If the census reveals that milk
animals or gardens exist at locations that would yield calculated thyroid
doses greater than existing sampling locations, then these locations would be
added to the surveillance program.

A report on the operational environmental surveillance program will be
prepared and submitted to the Director of the NRC Regional Office on a yearly
basis. This report will include: a description of the radiological
environmental monitoring program; results of analysis for each media with
comparison to controls and preoperational analysis; results from milk animal
and garden census; a map of all sampling locations with a table giving
distance and location from one reactor; results of the contractor's analytical
laboratory participation in an environmental radioactivity intercomparison
cross-check program; and an assessment of observed impacts of the facility
operation on the environment.

6.2.2 Surface Waters

The operational phase receiving water thermal effluent monitoring program will I .
1-__
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Inside the jet mixing region, defined as "within 300 feet of the submerged
diffuser in the direction of discharge", a daily (24 hours) temperature
average will be computed from an in situ surface (-2 feet) monitor. To
determine compliance, the daily average discharge temperature will be compared
to the daily average value, plus 50 F (the maximum permitted temperature
ise), for the same location as determined from the reference station.

be designed to determine compliance with those federal and state regulatory
criteria described in ER-OLS, Section 5.1.1, "Effluent Limitations and Water
Quality Standards". 'The program outlined below addresses both the routine
(day-to-day) and backflush phases of station operation, and includes a
description of the proposed continuous in situ monitoring and periodic field
surveillance plan. The description, however, is limited in scope to program
objectives and technical approach. Program specifications will be detailed
prior to station operation.

The thermal monitoring program for the day-to-day phase of station operation
will be directed at the measurement of temperatures inside and outside the
discharge jet mixing region. In each case, in situ recorde~ temperatures will
be compared to a farfield reference station to determine station induced
temperature rise in the receiving waters. The reference station will be .
quantitatively established from the many years of temperature data recorded in
the region. It will be located in a region unaffected by the station
discharge plume or other thermal effects (such as the Hampton Harbor
discharge), but in an area with similar bathymetry and response to like
m~teorological and hydrographical conditions, as in the discharge region.

Revision 1
February 1982

SB 1 & 2
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Routine Operation Monitoring6.2.2.1

•

•

Similarly, for compliance outside the jet mixing region, the daily average
temperature for in situ monitors at the surface (-2 feet), mid-depth (-25
feet), and bottom (+2 feet) will be compared to the daily average values, plus
50 F, for the same depths determined from the reference station.

An annual report tabulating monitoring r~sults for each month will be prepared
and forwarded to appropriate regulatory agencies.

6.2.2.2 Backflush Operation Monitoring

Thermal monitoring during backflush operations will be directed at the
periodic surveillance of temperatures in the region of the Sunk Rocks. The
objective will be to demonstrate that the backflush plume flows offshore
and/or temperature increases are minimized at the Sunk Rocks, a condition
proposed by the u.S. EPA Region I. Since the "worse case" conditions for
causing increased temperatures at the Sunk Rocks are during a flood tide or
"northeaster" ~torm, backflush operations will not commence at the beginning
of a flood tide nor during northeast storm wind conditions.

To determine compliance, a large-area synoptic field measurement survey will
be performed over no more than two complete backflush cycles each year,
provided that backflushing is implemented by the station in that year.
Differential surface isothermal contours will be constructed for the region at
various phases of the backflush cycle, depicting the spread of the backflush
plume as well as naturally occurring plumes, such as the Hampton Harbor
discharge.

~
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Results will be submitted with the annual report (see Section 6.2.2.1).

6.2.3
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Meteorological Monitoring

Revision 1
February 1982

•
It is currently planned that the existing meteorological tower and
instrumentation will be used during the operational phase of the Seabrook
Station. In addition, a 10m backup tower ~nstrumented with wind speed and
direction is planned to be located approximately 300 feet SSE of the existing
tower prior to station operation. The meteorological data from both the
primary and backup towers will be scanned and recorded as 15-minute averages
by the plant's process computer. Strip chart recorders will continue to serve
as a backup source of data.

No other environmental monitoring programs are planned at this time. If
future circumstances indicate a need for additional investigation, details
will be provided as supplementary information to the ER-OLS.

A Class A dispersion model will be available on a plant computer to produce
initial transport and diffusion estimates for the plume exposure Emergency
Planning Zone. The model shall use automatically supplied meteorological data
from the primary monitoring system to produce plume dimensions and position,
location and magnitude of the peak relative concentration, and-relative
concentrations at several downwind locations. Using effluent release
information and a finite cloud external gamma dose model, estimates of
near-rea I-time dose rates and accumulative sector average doses will also be
available. The model will have the graphics capability of drawing relative
concentrations and dose isopleths over a background map of the site.

6.2.4 Other Programs 1

•

•
6.2-4
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RELATED ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

•

•

Environmental monitoring programs within the Hampton-Seabrook region other
than those being conducteq or planned by the applicant are varied. In
evaluating this subject a thorough canvas was made of those local. state.
and federal agencies deemed likely to be involved in such efforts. In
addition. nearby educational institutions were contacted and queried as
to possible scientific research projects within the study area. In
establishing the applicability of related studies to those of the applicant.
a determination was made of comparable parameters and location. Below are
discussed those study programs which because of their subjects and sampling
locations are considered related to the environmental programs of the
applicant.

Dr. Larry Harris. of the University of New Hampshire. is studying hard
substrate communities at Jeffrey's Ledge and the Isles of Shoals and fouling
communities at New Castle Harbor. Although his sampling sites are about
10 to 15 miles from the applicant's study area. the biological communities
involved are similar. At the Isles of Shoals. Dr. Harris is studying hard
substrate communities at 25. 60 and 100 foot depths with emphasis on the
distribution of sea anemones. One of Dr. Harris' graduate students. A.
Hulbert. is studying starfish; and another student. J. Wisman. is studying
Modiolus communities. The Jeffrey's Ledge project is being conducted in
conjunction with the Ocean Pulse program of the National Marine Fisheries
service. Hard substrate communities studied are at 100 and 125 foot depths.

Dr. Robert Croker at the University of New Hampshire has studied sandy beach
communities in New Hampshire and southern Maine since 1971. At one time.
his sample sites included stations within ·theHampton-Seabrook estuary and
at an outer beach close to the inlet. Dr. Croker,has discontinued sampling
these sites. however his remaining sampling sites have similar communities.

Jackson Estuarine Laboratory of the University of New Hampshire was contacted
relative to their research efforts within the Hampton-Seabrook area. The
applicant is assured by the laboratory director. Dr. Arthur Mathieson. that
no one at this facility is presently engaged in studies at Hampton-Seabrook.

The Department of Earth Sciences at the University of New Hampshire was
contacted. Although Dr. T. Loder. Dr. W. B. Lyons. Dr. H. Gaudette and
Dr. W. Brown are all studying various processes within the Piscataqua River
Great Bay Estuary. no one in this department is currently studying the
Hampton-Seabrook area.

The New Hampshire Public Health Department along with personnel at the
Departments of Zoology and Biochemistry at the University of New Hampshire
assisted by New Hampshire Fish and Game Department are presently engaged
in a monitoring program involving toxic effects of red tide (paralytic
shellfish poisoning) affected soft-shell clams on laboratory mice. This
program was initiated in the fall of 1972 when a bloom of the dinoflagellate

6.3-1
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Gonyaulax occurred. Two species of clams, Mytilus edulis and Mya arenaria,
are sampled weekly from Hampton Harbor and processed for bioassay. It is
expected that this monitoring effort will continue at least until clam
toxicity levels decrease to a point which indicates they have definitely
purged themselves of the paralytic shellfish poisoning factor. The applicant
is also in contact with New Hampshire Fish and Game Department that is
involved in this program.

The New Hampshire Fish and Game Department is involved in collecting
fisheries statistics. Anadromous fish are studied in coastal waters and
include smelt, alewives, shad, blueback herring, coho salmon, chinook salmon
and Atlantic salmon. In addition, the department collects statistics on
marine recreational fisheries from party boats and shore fisheries. The
department is proposing monitoring work in the Piscataqua River-Great Bay
Estuary to update baselines for comparisons in future oil spills. The study
will concentrate on factors impacting species of commercial value.

The New Hampshire Water Supply and Pollution Control Commission is involved
in a continuing program of water quality assessment for the coastal waters
of the state. The principal water quality parameters of interest are those
which relate to contamination from sanitary waste discharges (e.g., M. P.
N. Coliforms, dissolved oxygen, BOD). Other routine physio-chemical
parameters monitored are temperature, chlorides, color and pH. Water and
biological specimens are also collected for background radiological
monitoring. Some of the sampling sites are located within the Hampton
Seabrook Study area, one station is located adjacent to the intake site.

The Maine Department of Marine Resources studies soft-shell clams in several
locations in southern Maine. Clams are monitored for PSP (paralytic·
shellfish poisoning) levels. In addition, relative abundance of green crabs
and their predation on young clams is monitored.

According to Arthur Chesmore, the Massachusetts Division of Marine Fisheries
is involved in a number of marine studies off the northern Massachusetts
coast including: 1) monitoring of PCB's and hydrocarbon, 2) research and
management of lobster populations, 3) resource assessment of ground fish
populations, and 4) examination of shellfish in contaminated areas.

Dr. Roland Wigley at the National Marine Fisheries Service office in Woods
Hole, Massachusetts is involved in two programs of fish assessment on the
Georges Bank. Fish stomach contents are analyzed for sources of food.
Ground fish populations are surveyed using stratified random samples.
Plankton are also monitored in the Gulf of Maine.

6.3-2
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John Clay, of Ecology and Environment, Inc., has indicated that his company
is involved in baseline studies of several harbors including the Piscataqua
River-Great Bay Estuary for future oil assessment. They are looking at
hydrocarbons in sediments and how they affect benthic communities. They
are also constructing resource inventory maps of important ecological and
recreational areas for decision making by the Oil and Hazardous Materials
Division of the E.P.A.

A joint project funded by the Atomic Energy Commission (now Nuclear
Regulatory Commission), New England Electric System and the Middlesex -
Essex Power Pool developed a computer model for prediction of nuclear power
plant effects on nearshore coastal waters. The work was done by EG&G of
Bedford, Massachusetts. From the analysis of data on ocean currents,
temperature, salinity, wind direction and velocity, etc., as well as a review
of the extensive literature on ocean environments, the study constructed
a model to predict both thermal and radiological effects. The area under
study was generally off the Massachusetts coast. However, the northern
most EG&G sample stations overlap the southerly stations of the applicant's
environmental study program. This program resulted in a final report in
1976 •
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PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING DATA

•

•

Seabrook's preoperational environmental radiological monitoring program
is scheduled to start two years prior to the startup of Unit I. Monitoring
data from this program will be submitted as a later supplement to the
Environmental Report - Operating License Stage. The preoperational
monitoring program planned for the site is described in Section 6.1.5 of
this report •
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ENVIRONMENTAL EFFECTS OF ACCIDENTS

7.1 INTRODUCTION

•

•

The design and construction of the Seabrook Station has included considerable
effort to product a highly reliable and safe plant. This is achieved through
correct design, manufacture, and installation of basic plant structures
and components, within the context of an effective quality assurance program.
Similar emphasis is placed on the operational aspects in terms of developing
detailed procedures and providing for quality training of plant operating
and maintenance personnel. Furthermore, in the very unlikely event that
serious accidents might occur, the station is equipped with a complement
of emergency safety features for mitigating the effects and consequences
of such accidents. .

In this chapter the potential environmental effects of postulated accidents
at the Seabrook Station are assessed. The assessment is done in a risk
analysis format; that is, the probabilities of realizing various levels
of consequences from a wide spectrum of possible accidents and associated
environmental conditions are considered. The intent of such an analysis
is to produce an assessment which realistically reflects the environmental
risk from postulated accidents and which is responsive to the recent interim
policy statement issued by the USNRC regarding nuclear power plant accident
assessments under NEPA (Reference 1).

The next section of the chapter, Section 7.2, discusses the general approach
and defines the scope of the analysis which as been performed. This is
followed by Section 7.3 which describes the methods used and presents the
results obtained in determining the frequencies of certain radioactivity

'releases. from postulated accidents. Section 7.4 outlines the methodology
used to evaluate potential off-site environmental consequences o~ the
releases in a probabilistic manner, presents the risk results, and discusses
specific matters relat~d to the analysis. Supplementary information and
data are supplied in the final section, Section 7.5 •
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GENERAL APPROACH AND SCOPE OF ANALYSIS

Background Discussion

•

•

Two previous comprehensive risk assessments of commercial nuclear power
plants have been done which provide valuable benchmarks for establishing
the scope of the present analysis. The first of these is the Reactor Safety
Study (Reference 2) which was completed in late 1975. In this study,
extensive use was made of probabilistic analysis methods to identify
potential accident sequences, evaluate their expected frequencies, and
estimate the public impacts in a statistical manner. The methodology
involved a heavy use of logic diagrams (event trees and fault trees) to
trace or layout a host of possible accident sequences which were then
subjected to various levels of quantitative analysis to define a collection
of potentially significant risk contributors. The expected frequencies
of these accident sequences were evaluated on the basis of available data,
and representative sequences from the collection were analyzed to estimate
the radioactivity releases that would result. This allowed a grouping of
the accident sequences into a system of radioactivity release categories
which in turn identified those sequences that were the dominant probabilistic
contributors to each category. The radiological consequences of the releases
for each category were assessed using a system of composite population
distributions and a statistical sampling of weather data derived from actual
nuclear power plant sites throughout the United States. These results were
then combined probabilistically to produce a generic risk envelope for U.S •
commercial light water reactors. Very similar risk envelopes were obtained
for both PWR and BWR class plants. One of the more significant observations
resulting from this study was that the assessed risk envelope was dominated
by severe accidents; that is, accidents involving core melt. These
accidents, often referred to as Class 9 accidents, result from the possible
degradation or failure of one or more redundant emergency safety systems,
and hence are beyond the design basis limits for nuclear power plants.
The other relevant risk assessment was performed subsequent to the Reactor
Safety Study (RSS), but it concentrated on investigating the risk from lower
classes of accidents (Reference 3). Since the work constituted a risk
assessment of a PWR for Class 3-8 accidents, it provides a check of the
RSS observation that these less severe accidents are probably minor
contributors to total risk. The Class 3-8 study estimated risk to the public
using methodology which was similar to that used in RSS. However, in general
the effort was able to rely more on actuarial data and less on engineering
analyses of accident probabilities than in the RSS because the frequency
of the less severe accidents is higher. Extensive use was made of Licensee
Event Reports (LER's) and some new approaches in methodology were employed
during the study. This included the application of a technique known as
"partial failure analysis" to treat a continuous spectrum of potential
failure modes. Another unique feature was the derivation and use of a system
of radionuclide weighting factors which allowed accident releases to be
expressed in iodine-13l equivalent curies and simplified the consequence
analysis process. The results of the study led to the conclusion that Class
3-8 accidents, as reviewed, provide a small contribution to risk in
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comparison with Class 9 accidents. This conclusion was found to be
relatively insensitive to uncertainties in the risk estimates and it confirms
the earlier observations of the Reactor Safety Study. •
7.2.2 Procedure for Seabrook Evaluation

The two generic risk assessments discussed in the previous subsection clearly
indicate that the risk from LWR power plants is dominated by the severe
accidents. Since the observation is based upon a comparative evaluation
rather than upon absolute assessed risk, it should be applicable to any
particular LWR power plant. Accordingly, the scope of the present analysis
for the Seabrook Station emphasizes consideration of environmental effects
from postulated severe accidents.

The analysis utilizes the probabilistic approach for assessing the
frequencies and consequences of a broad collection of Class 9 type accidents.
Because of this the effort uses as much of the methodology from the RSS
as possible. The general procedure involves adoption of the PWR
radioactivity release categories as defined in WASH-1400 (Reference 2),
but a disciplined investigation is performed to modify the category
frequencies to reflect the specific design of the Seabrook Station. In
addition, the final definition of release category frequencies does not
use the smoothing technique that was incorporated in the WASH-1400 generic
work. The smoothing process is an arbitrary procedure which tends to obscure
the detail of the analysis.

The off-site consequences of the specified releases are evaluated in this
study using the same calculational mechanism as was used in WASH-1400, but
the weather data file and the population distributions used are specific
to the Seabrook site. The treatment of evacuation in the analysis also
utilizes population movement data that have been developed from actual site
survey studies.

The particular methodologies employed in both the accident frequency
determinations and in the consequence assessment portions of the analysis
are discussed in more detail in the following sections. The combined risk
assessment results for all accident release categories are displayed in
probabilistic format near the end of the chapter. These results adopt many
of the measures of risk that are customarily used in probabilistic risk
assessments of nuclear facilities.
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DETERMINATION OF RELEASE CATEGORY PROBABILITIES

Methodology

•

•-~ . .

The methodology employed in this study for determining the accident sequences
and evaluating them probabi1istica11y is identical to the methodology used
in WASH-1400, the Reactor Safety Study (RSS). Event trees were constructed
for the same initiating events considered in the RSS. The only changes
made to the event trees reflect the specific features of the Seabrook Station
or improvements in event tree construction learned as a result of the RSS.

Notably, for improvements, electric power is not considered a system in
itself on the event trees developed, and sodium hydroxide addition was
dropped from the event tree because it has no effect on determining release
category assignment of the accident sequences. Electric power failures
will be considered in the system fault trees.

Due to the capabilities of the emergency core cooling subsystems, the LOCA
initiating event has been subdivided into five parts in this study as
compared to three in the RSS. The event trees constructed for Seabrook
appear in Section 7.3.3.

Fault tree models were constructed for electric power. emergency core cooling
injection, emergency core cooling recirculation, containment spray injection •
containment spray recirculation, component cooling, service water. and
emergency feedwater systems. The level of detail of the fault t~ees is
consistent with the RSS detailed trees. The systems modeled are also
consistent with the RSS with the exception of the Reactor Protection System
(RPS). The RPS evaluation was based on the RPS model in the RSS with an
updated failure data base.

The fault trees were evaluated using the RSS failure data base with the
exception of the RPS already mentioned and the loss of off-site power.
Site specific data was used to evaluate the frequency of loss of off-site
power. Data from other plants, including non-nuclear, tied to the same
grid were used to make this evaluation. The containment failure modes used
in this study are identical to the RSS.

The core melt accident sequences were assigned to release categories by
comparing Seabrook sequences to RSS sequences. The release categories were
evaluated probabi1istica11y by summing the accident sequence probabilities
of the sequences assigned to the release category. The accident sequence
probabilities were obtained by evaluating the intersection of the appropriate
system fault trees making up the sequences. This was accomplished using
the WAM series of fault tree evaluation codes developed by the Electric
Power Research Institute •
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•This section includes brief descriptions of the systems that were modeled
by fault trees.

The Containment Spray Injection System (CSIS) is actuated by a containment
spray actuation signal (CSAS). which is initiated by high pressure in the
containment. The CSIS pumps water from the Refueling Water Storage Tank
(RWST) to the spray nozzles located high in the containment building. The
RWST contains a minimum of 435.000 gallons of borated water at a maximum
temperature of 860 F. and provides cooling for a minimum of 21.9 minutes
after an accident. based upon maximum pumps in operation at maximum flow
rates. The CSIS is a two redundant train system. The CSIS pumps are
horizontal centrifugal pumps designed to deliver 3010 gpm each. and selected
to supply the design spray flow rate at containment design pressure. Upon
a low level signal from the RWST (approximately 350.000 gallons removed).
the suction of the CSIS pumps automatically realign to take suction from
the containment recirculation sump. The pumps are designed to take suction
from the containment sumps at the most limiting NPSH condition (atmospheric
pressure and a temperature of 2120 F) and pump it back into the containment
through spray nozzles. Each train is equipped with a heat exchanger to
remove heat from the recirculated water. Each heat exchanger is designed
for 100% heat removal capacity.

7.3.2.1

7.3.2.2

Containment Spray Injection and Recirculation System

Emergency Core Cooling System •
The Emergency Core Cooling System (ECCS) consists of the centrifugal charging
pumps. safety injection pumps. a boron injection tank. a refueling water
storage tank. the residual heat removal pumps. the residual heat removal
heat exchangers. the safety injection accumulators. and the associated valves
and piping. The primary function of the ECCS following an accident is to
maintain the core in a flooded condition and to remove the stored and fission
product decay heat from the reactor core such that fuel rod damage. to the
extent that it would impair effective cooling of the core. is prevented.

The reliability of the ECCS has been considered in selection of the
functional requirements. selection of the particular components and location
of components and connected piping. Redundant components are provided where
the loss of one component would impair reliability. Valves are provided
in series where isolation is desired. and in parallel when flow paths are
to be established for ECCS performance. Redundant sources of the safety
injection actuation signal are available so that the proper and timely
operation of the ECCS will be ensured. Sufficient instrumentation is
available so that a failure of an instrument will not impair readiness of
the system. The active components of the ECCS are powered from separate
buses which are energized from off-site power supplies. In addition.
redundant sources of auxiliary on-site power are available through the use
of the emergency diesel generators to ensure adequate power for all ECCS
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requirements. Each generator is capable of driving all pumps, valves, and
necessary instruments associated with one train of the ECCS.

All valves required to be actuated during ECCS operation are located to
prevent vulnerability to flooding. Repositioning of valves due to spurious
actuation coincident with a LOCA has been analyzed and is not considered
credible for a design basis.

Upon the .initiation of a safety injection "s" signal, the following automatic
actions are initiated to commence the injection phase of emergency core
cooling:

1. Centrifugal charging pumps start

2. Refueling water storage tank suction valves to charging pumps
open

3. Boron injection tank inlet and outlet parallel isolation valves
open

4. Normal charging path valves close

5. Charging pump miniflow valves close

• 6. Boron injection tank recirculation valves close

7. injection tank recirculationBoron pumps stop

8. Safety injection pumps start

9. Residual heat removal pumps start

10. Any closed accumulator isolation valves open. These valves will
open only if power is available to the normally de-energized motor
control Centers, E 522 and E 622

11. Volume control tank outlet isolation valves close

During the injection phase, two centrifugal charging pumps (CCP's) operate
to inject concentrated boric acid stored in the boron injection tank into
the cold legs of all four loops. The source water to the CCP's is the
refueling water storage tank (RWST).

••

Once the Reactor Coolant System (RCS) pressure is below the shutoff head
of the two safety injection pumps (SIP's), they begin to take borated water
from the RWST and deliver it to the cold legs of the four loops. This is
done through the residual heat removal (RHR) injection/accumulator discharge
lines. In the case of a steam line break or small RCS break, the system
pressure remains high for a long period of time, and the CCP's and SIP's
supply core cooling •
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When the RCS pressure drops below the pressure of the four safety injection
accumulator tanks, they discharge their contents into the four RCS cold
legs. These accumulators contain borated water and are pressurized with
nitrogen. This portion of the ECCS is most effective in the case of large
RCS breaks where system pressure drops rapidly to the accumulator pressure.

The two residual heat removal pumps (RHRP's) take water from the RWST and
inject it into the cold legs of all four RCS loops via the accumulator
discharge lines once system pressure drops below the shutoff head of the
pumps. Therefore, upon the initiation of the safety injection "s" signal,
borated water is injected into the RCS via the CCP's, SIP's, accumulator
tanks and RHRP's. The point at which these various injection modes commence
operating is controlled by the rate at which the reactor coolant is lost
and system pressure drops.

The RWST supplies the borated water used for the injection phase of the
ECCS. When the RWST water level drops to the low-low-l level alarm point,
the injection phase is discontinued and the cold leg recirculation phase
is initiated.

The changeover from the injection mode to recirculation mode is initiated
automatically and completed manually by operator action from the main control
room. Protection logic is provided to automaticaly open the two containment
recirculating sump isolation valves when two out of four refueling water
storage tank level channels indicate a refueling water storage tank level
less than a low-low-l level setpoint in conjunction with the initiation
of the engineered safeguards actuation signal ("S" signal). This automatic
action would align the two residual heat removal pumps to take suction from
the containment sump and to deliver directly to the RCS. It should be noted
that the residual heat removal pumps would continue to operate during this
changeover from injection mode to recirculation mode.

The two charging pumps and the two safety injection pumps would continue
to take suction from the refueling water storage tank following the above
automatic action, until manual operator action is taken to ali~n these pumps
in series with the residual heat removal pumps.

The refueling water storage tank level protection logic consists of four
level channels, with each level channel assigned to a separate process
control protection set. Four refueling water storage tank level transmitters
provide level signals to corresponding normally de-energized level channel
bistables. Each level channel bistable would be energized on receipt of
a refueling water storage tank level signal less than the low-low-l level
setpoint.

The two out of four coincident logic is utilized on both prote~tion cabinets,
A and B, to ensure a trip signal in the event that two out of the four level
channel bistables are energized. This trip signal, in conjunction with
the "s" signal, provides the actuation signal to automatically open the
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corresponding containment sump isolation valves.

'The low-low-1 refueling water storage tank level signal is also alarmed
to inform the operator to initiate the manual action required to realign
the charging and safety injection pumps for the recirculation mode.
Following the automatic and manual switchover sequence, the two residual
heat removal pumps would take suction from the containment sump and deliver
borated water directly to the RCS cold legs. A portion of the Number 1
residual heat removal pump discharge flow would be used to provide suction
to the two charging pumps which would also deliver directly to the RCS cold
Legs. A portion of the discharge flow from the Number 2 residual heat
removal pump would be used to provide suction to the two safety injection
pumps, which would also deliver directly to the RCS cold legs. As part
of the manual switchover procedure, the suctions of the safety injection
and charging pumps are cross connected so that one residual heat removal
pump can deliver flow to the RCS and both safety injection and charging
pumps, in the event of the failure of the second residual heat removal pump.

After approximately 18 hours, cold leg recirculation is terminated and hot
leg recirculation is initiated. This is done to terminate any boiling in
the core should the break be in one of the RCS cold legs. During this phase
of recirculation, the SIP's discharge is aligned to supply water to all
four RCS hot legs. The CCP's do not have the capability to feed the hot
legs and continue to supply the cold legs. However, the RHR pumps can be
aligned to feed the hot legs of loops 1 and 3.

In this analysis, heat removal has been considered as part of the RHR system.
Each train of the RHR has a heat exchanger in it designed for 100% heat
removal capacity. These heat exchangers, along with the CSIS heat
exchangers, are cooled by the component cooling water system.

7.3.2.3 Component Cooling Water, System

The Component Cooling Water (CCW) system supplies flow to the following
safeguard components which are required for safe shutdown and/or to
ameliorate the consequences of an accident:

a. Containment spray pumps

b. Containment spray heat exchangers

c. Residual heat removal pumps

d. Residual heat removal heat exchangers

e. Safety injection pumps

f. Centrifugal charging pumps

g. Containment enclosure coolers• 7.3-5
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The system serves as an intermediate fluid barrier between the reactor
coolant and service water systems assuring that leakage of radioactive fluid
from the components being cooled is not released to the environment.

The caw system consists of two independent and redundant flow loops. Each
loop supplies component cooling water to one of the redundant components
performing engineered safeguard functions and other non-safeguard loads.

The system is designed to perform its safety function while accommodating
a single failure of any component coincident with a loss of off-site power.

A passive failure in one loop will not jeopardize flow in the redundant
loop. Protection is provided for the primary component cooling water pumps
from water jets which might be caused by pipe ruptures in the redundant
header.

The caw system consists of two independent flow loopst each of which supplies
component cooling water tq one of the redundant components performing
engineered safeguard functions and to various non-safeguard components.
One of the two 100% (accident conditions) CCW pumps connected in parallel
supplies flow to each loop. One caw heat exchanger in each loop transfers
the heat loads from the plant components to the service water system.

A single CCW pump providing flow to the CCW heat exchanger in its loop is
capable of removing the total heat during the recirculation phase following
a loss of coolant accident occuring simultaneously with a loss of off-site
electrical power.

•

•
7.3.2.4 Service Water System

The function of the station service water system is to transfer the heat
loads from various sources in both the primary and secondary portions of
the plant to the ultimate heat sink. The system has been designed to supply
sufficient cooling water to its heat loads under all possible operating
conditions. Each unit has an identical service water system with no active
components shared between the two units.

The ultimate heat sink for all operating and accident heat loads is normally
the Atlantic Ocean. The station service water system t as described in this
section t pertains to the normal heat sink. The service water system normally
uses seawater at a design temperature of 65 0 P from the ultimate heat sink
as a source of cooling water.

In the unlikely event that seawater flow to the service water pumphouse
is restricted (> 95% blockage) due to seismically induced damage to the
circulating water (seawater) intake and discharge tunnels t a mechanical
draft evaporative cooling tower is provided to dissipate shutdown and
accident heat loads.
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The system for each unit consists of two completely independent and redundant
flow trains~ each of which supplies cooling water to a primary component
cooling water heat exchanger, a diesel generator jacket water cooler~ the
secondary component cooling water heat exchangers and the condenser water
box priming pump seal water heat exchangers.

Flow in each redundant train is supplied by two redundant service water
pumps. Each service water pump is capable of supplying 100% of the flow
required by each flow train to dissipate plant heat loads during normal
full power operation. Thus~ for full power operation, two pumps per unit
(one pump per flow train) will be required.

The four service water pumps, provided for each plant~ take suction from
a common bay in the service water pumphouse. Seawater flow is supplied
to the service water pumphouse from the Atlantic Ocean due to the static
head of the ocean above the elevation of the service water pumps' suction.
Water levels above the pump suction exceed pump submergence requirements
of 4.5 feet above the lip of the pump bell providing adequate NPSH under
all expected operating conditions.

7.3.2.5 Emergency Feedwater System

e

e.

Upon loss of normal feedwater flow, the reactor is tripped, and the decay
and sensible heat is transferred to the steam generators by the reactor
coolant system via the reactor coolant pumps or by natural circulation when
the pumps are not operational.

Heat is removed from the steam generators via the main condensers or the
main steam safety and/or relief valves. Steam g~nerator water inventory
is maintained by water make-up from the emergency feedwater system. The
system will supply feedwater to the steam generators to remove sufficient
heat to prevent the overpressurization of the reactor coolant system, and
to allow for eventual system cooldown.

The emergency feedwater system is comprised of two full-sized pumps (one
motor-driven and one turbine-driven), whose water source is the condensate
storage tank. Suction lines are individually run from the tank to each
pump, with a common return line which is used for recirculation and pump
testing. Both pumps feed a common discharge header, which in turn supplies
four lines to the main feedwater headers. Each emergency feed line is
connected to one of the main feedwater headers downstream of the feedwater
isolation valve. The combined feed line enters the containment through
a single penetration and feeds a single steam generator. A minimum of
200,000 gallons of demineralized water is maintained in the lower half of
the condensate storage tank for the exclusive use of the emergency feedwater
system. Make-up to the tank is provided by the demineralized water make-
up system.

The motor-driven pump and pump controls are powered from an emergency bus.
Steam for the turbine-driven pump is supplied from either of two main steam
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headers via branch lines connected upstream of the main steam isolation
valves. Each branch line includes an air-operated. fail-open valve.

The pumps discharge into a common header which has four branch connections
for lines to the steam generators via the main feedwater headers. The
discharge header includes normally open gate valves between each branch
connection to provide isolation in the event of a pipe break.

The branch lines to each steam generator include an air-operated flow
isolation valve and a flow restricting venturi. The flow isolation valves
are normally in the open position when the system is not operating, and
will fail to the open position on loss of air. The open position of these
valves will be set to insure the minimum required flow to each steam
generator for the most limiting case. Each flow isolation valve is provided
with a handwheel for manual operation. The flow restricting venturis are
sized to limit flow to 750 gpm in the event of an isolation valve failure
coupled with a downstream pipe break.

•

7.3.2.6 Electric Power System

There are two 4160 volt AC emergency buses. Each bus is fed by a unit
auxiliary transformer and a reserve auxiliary transformer. These
transformers are fed by on-site and off-site power. In the event of loss
of off-site power. each bus can be fed by a diesel-driven generator. These
4160 volt buses (E5 and E6) supply power to all the electrically-driven
pumps mentioned in the previous system descriptions. The loads on the two
buses is such that loss of one of the buses will not cause complete loss
of any of the systems previously described. The E5 bus has three stepdown
transformers as part of its load which supply power to 460V AC buses. The
E6 bus has four such loads. The 460V AC buses supply power to the valves
in the previously described systems. Stepdown transformers from some of
these 460V AC buses supply the 120V AC vital instrumentation and control
power system. The 120V AC is used also to operate the battery chargers
which can supply the redundant DC buses. The DC buses are also fed by the
batteries. Throughout the entire electrical system. redundancy is maintained
so that the loss of any bus or train of buses will not cause the complete
loss of any engineered safety feature.

•

7.3.3 Event Tree/Fault Tree Models

Event trees have been developed for the same general initiating events as
in the RSS. The event trees have been changed as required to reflect the
site specifics of Seabrook and to incorporate improvements in the methodology
since the RSS. Initiating events considered were as follows:

a. LOCA's

b. Vessel rupture

c. Interfacing LOGA
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d. Anticipated transients

Also, the containment failure mode of the RSS was retained as is. The LOCA
event trees were subdivided into five, as compared to three in the RSS).
This was due to the additional capabilities and combinations of successful
pump outputs for the Emergency Core Cooling System.

7.3.3.1 Large LOCA Event Tree

•

The large LOCA event tree is shown in Figure 7.3-1. Comparing it to the
equivalent event tree in the RSS, the major differences are no electric
power system and sodium hydroxide system failures. Electric power failures
were modeled in the system fault trees as failure modes for the components
requiring electrical power. As mentioned previously, sodium hydroxide did
not affect the outcome of the accident sequences in the RSS. The only other
difference is that the RSS considered Emergency Core Recirculation (ECR)
and containment heat removal as separate systems. This was unique to the
Surry design. In the Seabrook event tree, heat removal from the containment
is carried out by either ECR or CSR. Throughout the event trees developed
for the Seabrook station, the system successes are carried through the
accident sequences and are noted by the dash over the letter.

In Sequences 5 and 6 on the event tree, it has been assumed that failure
of the emergency core functionability will induce failure of the ECR. There
is no reason to believe that if the core was disrupted, preventing successful
emergency core injection (ECI), that it would not also affect the
recirculation mode. Similarly, in Sequences 7 and 8, failure of ECI will
cause failure of ECR because the same basic systems are involved with the
exception of the source of water. Sequences 13, 14, and 15 reflect the
same assumptions.

7.3.3.2 Medium LOCA Event Trees

l

•

Figure 7.3-2 shows the event tree developed for the M1, M2 and M3 sized
LOCA's. The difference between these three event trees is the success
criteria for the ECI and ECR. This criteria is shown in Table 7.3-1. The
medium-sized LOCA event trees show the addition of the reactor protection
syst~m (RPS) and dropping of the ECF, as compared to the large LOCA tree ..
This is consistent with the RSS small LOCA event tree.

The ECI/ECR dependency discussed for the large LOCA event tree is reflected
in Sequences 5 and 6. Sequence 11 reflects the assumption that if both
the CSIS and ECI fail, there will be inadequate water collected in the
containment. sump for the SCRS or ECR to function. Sequences 12 through
15 reflect the assumption that failure of the RPS causes failure of the
ECI and subsequent failure of the ECR. If SCRAM does not occur, pressure
of the primary system will be too great for successful operation of the
ECI. This assumption is based on a study performed by Westinghouse
(Reference 4).
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The small LOCA event tree is shown in Figure 7.3-3. Compared to the medium
LOCA event tree, it has the addition of the Emergency Feedwater System (EFWS),
which is required to remove decay heat from the primary system in order to
maintain a low enough pressure of the primary system for successful ECI.
Again, Sequences 5 and 6 reflect the dependency of ECR on a successful ECI.
Sequence 11 reflects the need for CSIS and ECI before CSRS and ECR can be
considered. Sequences 12 through 17 indicate that the primary system pressure
must be controlled for successful ECI. If RPS fails, the primary system
pressure will be too great for ECI to be successful. If the EFWS fails, the
primary system pressure will increase due to decay heat and ECl cannot be
successful. These assumptions are based on the Westinghouse study mentioned
earlier.

Section 7.5 contains a glossary of terms for the LOCA event trees.

I
2

I
1

-
Section 7.5 contains a glossary of terms for the transient event tree.

Figure 7.3-4 shows the transient event tree for Seabrook. It is identical to
the transient event tree developed in the RSS.

The Reactor Vessel Rupture event tree is shown in Figure 7.3-5. The
equivalent event tree in the RSS had just the CSIS and CSRS. The Seabrook
Station has the RHRS added. At Seabrook, both the CSRS and RHRS are capable I
of removing containment heat. At the Surry plant analyzed in the RSS, the 1
CSRS was the only system with heat exchangers.

7.3.3.5

Anticipated Transient Event Tree

Reactor Vessel Rupture Event Tree •
A glossary of terms for this event tree also appears in Section 7.5.

Interfacing LOCA Event Tree

The interfacing LOCA event tree is shown in Figure 7.3-6. It should be noted
that the Seabrook design includes one of the three Standard Review Plan
designs suggested for the check valves between the primary system cold legs
and the low pressure injection system. This improved design, as compared to
the Surry design at the time of the RSS, will be reflected in the probability
of the interfacing LOCA initiator discussed later in this section. The
Seabrook RHR design allows for circulation of hot leg water through the heat
exchangers and back to the cold legs. This mode is used to go from hot
shutdown to cold shutdown, once the primary system pressure is adequately
reduced. To accomplish this, two motor-operated valves in series must be
opened. This requires operator action and satisfaction of the pressure
interlock. Failure modes allowing the opening of these valves at primary
system pressure will result in an interfacing LOCA.

7.3-10
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The event tree itself reflects the systems capable of delaying the eventual
outcome of a core melt. This event tree is in agreement with the RSS event
tree for the same initiating event.

7.3.3.7 Containment Failure Mode Event Tree

To complete the accident sequences. the containment failure modes are needed.
No new work was done in this area. The containment event tree developed
in the RSS was used. It is shown in Figure 7.3-7. for which a glossary
of terms appears in Section 7.5.

7.3.3.8 Fault Tree Models

•

Fault tree models were developed for the six systems described in Section
7.3.2. As mentioned earlier. the fault trees were developed to a level
of detail consistent with the RSS detailed fault trees. All events were
included .in the fault trees. Test and maintenance events evaluated outside
the fault trees in the RSS were included directly in the fault trees for
Seabrook by means of "NOT" gates reflecting the dependencies.

The ECI and ECR were developed as one fault tree model. The operational
modes were controlled by means of house events which allow only one
operational mode at a time. The CSIS and CSRS were modeled in a similar
manner. The Component Cooling Water System (CCWS) fault tree was fed into
the ECCS and containment spray system trees as required for pump cooling
and heat exchanger cooling. The service water system fault tree was input
to the CCWS tree to reflect the path to the ultimate heat sink. Finally.
the electric power system fault tree was fed into all of the above trees
as required.

Assumptions made in the fault trees were consistent with the assumptions
made in the RSS. The major assumptions included were as follows:

1. Hot leg injection has been assumed to fail Low Pressure Injection
System (LPIS) if it occurs during the injection or cold leg
recirculation.

2. The opening of motor-operated valves to the containment spray
pumps has been assumed to fail LPIS if it occurs duing the
injection phase.

3. It has been assumed that the acceptable individual system
performance is achieved with only one of the four cold leg flow
paths providing flow to the reactor coolant system.

•
4. Contribution of the hot leg circulation phase to the overall system

performance has been assumed to be negligible considering the
fact that the simultaneous cold leg-hot leg recirculation is not
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initiated until approximately 19 hours into the accident.

5. The inadvertent opening of the valves betwwen the LPIS and the
High Pressure Injection System (HPIS) pipings has been assumed
to fail LPIS and HPIS if it occurs during the injection phase.

6. It has been assumed tnat any rupture equal to or larger than one
fourth the size of the main stream pipe will cause insufficient
flow in the main stream.

7. It has been assumed that no isolation of leakage will take place
in the RHR pipings by the operator due to very short available
time in the event of a large LOCA.

8. It has been assumed that the LOCA in one of the primary loops
will only fail the cooling provided for the same loop and will
not have any effect on the cooling provided for the other loops.

9. It has been assumed that no interface between Unit 1 and Unit
2 exists except for the emergency power system.

•

10. No failure has been assumed due to inadvertent signal from
Engineered Safety Features Actuation System (ESFAS).

11. It has been assumed that the operator will have a chance to start
the necessary parts of the safety systems given that no automatic
actuation has occured. The time available to the operator for
this action will vary with the respect to the size and location
of the break in the primary system, and it will be very short
in the event of a large LOCA.

•
12. No additional model was developed for instrumentation.

13. No possibility for repair of damaged components has been assumed
during the accident.

14. It has been assumed that a change in the status of the primary
system or plant operation (such as power level, temperature, or
density changes) will not interfere with the performance of the
safety systems.

15. It has been assumed that failure of the electrical heater at the
suction of each safety injection or centrifugal charging pump
will fail the respective ,pumps due to insolubility of boric acid
in the water at low temperature.

16. No failure of the components has been assumed due to structural
failure or other adverse environmental conditions based on their
location.
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No detailed failure modes were identified for the refueling water
storage tank boron injection tank or condensate storage tank,
such as failure associated with heat control devices or heaters.

18. It has been assumed that failure to isolate centrifugal charging
pumps from the rest of the Chemical and Volume Control System
(CVCS) during a LOCA will cause insufficient cooling from
centrifugal charging pumps to be delivered to the primary coolant
system.

19. Safety systems performance has been assumed to be independent
of the location of the break in the primary system.

20. Technical specifications would be met regarding maintenance
allowable outages.

21. It has been assumed that enough coolant supply is available to
the emergency feedwater pumps from the condensate stor~ge tank
which, if depleted, is suppled water from the demineralized water
make-:-up system.

•
22.

23.

24.

7.3.3.9

It is assumed that EFW pumps cannot pump against high pressure
if all SG safety and relief valves and secondary steam relief
valves in the intact steam generator and steam line fail to relieve
the pressure.

No cooling for EFW, CCW and SW pumps from CCW system is necessary.
Failure of the self-cooler system of EFW pumps was included in
the model.

It has been assumed that failure to isolate each'! CCW flow loop
from non-emergency components (such as waste processing, fuel
storage building, etc.) will fail that loop.

Model Evaluations

•

The fault tree models were evaluated using the WAM-BAM (Reference 5) and
WAMCUT (Reference 6) codes developed by the Electric Power Research Institute
(EPRI). WAM-B~f gives a point estimate evaluation of the tree. WAMCUT
gives the dominant cut sets ordered probabilistically. The WAMCUT output
was used to help verify the fault tree models. When an accident sequence
involved more than one system, the complete sequence was evaluated by the
codes to assure that all dependencies included in the models were evaluated.

)

The component failure data used in the evaluations was taken from the RSS
with two exceptions. The RPS was evaluated based on the data collected
for the EPRI RPS evaluation for their Anticipated Transient Without SCRAM
(Reference 7) studies. Loss of off-site power was evaluated using data
from plants attached to the same grid that Seabrook will use, including
fossil fuel plants.
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7.3.4 Accident Sequence Identification •
The accident sequences resulting from the event trees discussed earlier
were compared to equivalent accident sequences in the RSS. They were
assigned the same containment failure modes as the equivalent sequence in
the RSS. The accident sequences with containment failure modes were assigned
to the same release categories as their equivalents in the RSS. Some
accident sequences involving C (eSIS), such as SCH and SCHF, appeared in
this study which were not included in RSS (due to specific Surry design,
SC was an accident sequence). In such cases, it was assumed that those
sequences were equivalent to SH and SHF of RSS respectively, and they were
assigned to the same release categories as SH and SHF, respectively. The
results of the release category assignments will be given later in the tables
developed to display the probabilistic results.

7.3.4.1 Probabilistic Results

Tables 7.3-2 through 7.3-6 give the probabilistic results for the LOCA
initiated accident sequences and the associated release category results
for these initiators. Of these sequences, the sequences involving SHF appear
to dominate the results. The RSS evaluated the combination HF at 2x10-6
per small-small LOCA. This study has evaluated HF at 3.7x10-4 , almost two
orders of magnitude more likely. This sequence represents failure of the
ECR and CSRS. The Surry plant studied in the RSS, relied on a gravity fed •
pond for a heat sink. The Seabrook design relies on the CCWS and SWS to
accomplish this same function. The end result is more combinations of
component failures to fail the heat removal function at Seabrook as compared
to Surry. This accounts for the difference in results. It appears more
serious with the small-small LOCA initiator as compared to the larger LOCA's.
This is due to the probabilities used for the initiators.

Table 7.3-7 gives the probabilistic results for the transient initiated
accident sequences and the associated release category results for this
initiator. The dominating sequences are TML- <5 in release category 2, and
TKQ- Ct in release category 3. In this study, TML- <5 was evaluated at 1. 7x10-6 •
This sequence includes the factor for recovery of off-site power and is
therfore equivalent to the TMLB '- <5 in the RSS. The TMLB '- <5 was evaluated
at 2x10-6 in the RSS.

The RSS evaluated TKQ-Ct at 3x10-8 per year. This study has evaluated it
at 5.1x10-8 • The EPRI report referenced earlier was unable to duplicate
the RSS number and actually obtained a higher probability, but subsequently
reduced it by considering a larger data base.

Table 7.3-8 gives the probabilistic results for the vessel rupture initiated
accident sequences. The results are consistent with the RSS results.

The interfacing LOCA sequences were evaluated based on an EPRI report
(Reference 8) on interfacing LOCA. Because of the check valve testing scheme
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employed at Seabrook, the probability of this event has been evaluated at
5.5x10-9 ger year assuming four shutdowns per year. This is compared to
the 4x10- per year found in the RSS. The motor-operated valves betweeen
the RHR suction and the hot leg failing open at pressure or being
inadvertently opened was evaluated at 2x10-a per year. Summing the two
potential interfacing LOCAls results in 2.6x10-a per year.

7.3.5 Summary of Probabilistic Results

Table 7.3-9 summarizes the dominant sequences by release categories for
all accident initiators. Comparing these results with the RSS results shows
a slight increase in categories 4 and 6. Categories 1, 2, 3, 5 and 7 show
a slight decrease, while the non-core melt categories a and 9 are basically
the same. Due to the evaluation of the SHF sequences, the small LOCAls
playa more significant role in the Seabrook results for categories 1, 2,
and 6. The interfacing LOCA becomes minor contributor to Seabrook category
2.

7.3.6 Discussion of Influence of External Events

•
The probabilities for the accident sequences previously discussed are caused
by some intrinsic failure which is initiated within the plant (except for
loss of off-site power). However, potential failure due to some large
external event is possible, which might affect the response of the plant.
These external events can cause an accident in the form of one of the
previously discussed accident sequences.

The above evaluation has not included external events such as earthquakes,
floods, hurricanes, tornadoes, aircraft, turbine missiles, etc. Some
external events may only affect a few sequences while others may affect
all the sequences. It is anticipated that such external events will increase
the sequence probabilities. The increase will be dependent on the
probability of the external event and its severity. However, when compared
to the intrinsic events previously evaluated, it is believed that the
increase may not be noticeable. This coincides with the conclusion reached
in WASH-1400 regarding the significance of these type of events.

7.3.7 Discussion of the Uncertainties

•

As mentioned earlier, the RSS component failure data was used to evaluate
the Seabrook accident sequences. Therefore, it is anticipated that the
uncertainties in the results of this study will be within the same range
of uncertainty as RSS results.
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TABLE 7.3-1

DEFINITION OF ECCS EQUIPMENT SUCCESS
REQUIREMENTS FOR LOCA EVENTS'

LOCA SIZE INJECTION MODE RECIRCULATION MODE
(equivalent dia.) (ECI) (EeR)

LARGE LOCA 1/2 LPIS*+ 3/4 ACe 1/2 LPIS*
Breaks > 10"

MEDIUM (M1) LOCA 1/2 LPIS + 3/4 ACC 1/2 LPIS
10" > Breaks > 6"

MEDIUM (M2) LOCA 1/2 CP + 112 SIP +3/4 ACC £!: 112 CP + 1/2 SIP £!:
6" > Breaks > 3" 2/2 SIP + 3/4 ACC 2/2 SIP or-

1/2 LPIS*

MEDIUM (M3) LOCA 1/2 CP +1/2 SIP £!: 1/2 CP + 112 SIP £!:
3" ~ Breaks> ('\,) 1.5" 2/2 SIP 2/2 SIP

SMALL LaCA 1/2 CP + 1/2 SIP or 1/2 CP + 1/2 SIP or
('\,) 1.5" ~ Breaks> 0.5" 2/2 SIP or 2/2 SIP or

2/2 CP 2/2 CP

* RHR pumps are used for LPIS (i.e .• there are no separate'LPIS pumps)



TABLE 7.3-2

LARGE LOCA (A) SEQUENCES

CORE HELT NO CORE HELT

CATEOORY 1 CATElllRY 2 CATEOORY 3 CATEOORY 4 CATEGORY 5 CATEOORY 6 CATEGORY 7 CATEOORY 8 CATEOORY 9

AHF-o -11 AHF-S -12 AH-o ACE-B AH-S AHF-c AH-c A-B A
3.hl0 7.4x10 7.8ll10- 11 --- 1. 6x 10- 11 2.9xl0-9 7.7xlO- 9 2.0xl0-8 10-5
ACE-o AHF-y -10 ACHF -0_

11 ACO-S -12 AE-S AEr-c AE-c AC-S AC--- 4.4x10 2.6ll10 3.6xl0 --- --- --- 1.3xl0- 11 6.7x10- 9
ACH-a AEF-S ACH-o AD-S ACF-c ACH-c AF-S AF--- --- 2.6x10- 11 2.OxlO- ll 1. 8x 10-9 2.6xl0- 9 1.2xl0- 1O 5.9xl0-8
ACD-a -11 AEF-S AD-o ACH-S ACH-c ACHF-c_

10 ACF-S ACF
l.8xIO --- I.Ox10- 1O 5.2xl0- 12 -.. 4.9xlD 1.3xl0-11 6.7xl0·9

AHF-6. 10
AE-o ACHF-S_

12 ACO-e
3.0x10 --- 5.2xl0 1.8xl0-9
ACHF-6_ 9

ADF-a AD-c
1.5dO 1.8xl0- 11

9.9ll10-9
ACHF-y AEF-o ACE-e._- _.- _..
ACEF.'Y-.-
ACEF-S---
ACEF-6_ 123.6xl0
ADF-S
1.4xlO-10

ADF-6

5.5xl0-11 ·9 2.5xl0- 1O 3.6x10- 12 4.6xl0- 11 4.7xl0- 9 2.2xl0-8 2.0xl0-8 1.0xl0-S3.0dO
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TABLE 7.3-3

MEDIUM (M1) LOCA SEQUENCES

•

CORE MELT f«) CORE MELT

CATEOORY 1 CATEOORY Z CATEGORY 3 CATEOORY 4 CATEOORY 5 CATEOORY 6 CATEOORY 7 CATEOORY 8 CATEGORY'

.c0-a HHF-6 HO-a HCO-& HH-& HOF-c: MO-c: H-& "I1.8xl0-1O 3.0xl0-9 1.0xlO-9 3.6xlO- 11 1.6xlO-IO 1.8xlO-8 9.9xlO-8 2.0xlO-7
10-4

Ht«:-a HCHF-& -11 MH-a MKC-& HO-& HHF-c: -8 MH-£ HC-S MC2.6xlO- IO S.2xl0 7.8xlO- IO 6.8xlO- IS 2.0xlO- IO 2.9xlO 7.7xlO-8 ·1.3xlO- IO
6.7x10-8

HCHF-a -10 MCHF-y -9 HK-a MCH-S HCHF-c -9 HCH-c -8 Mf-S
S.bl0-11 S.2xlO- 11 1.2xl0-' Mf

Z.6xlO 6.2xlO 4.9xl0 Z.6xlO S.9x10-7
MKC-a KHF-6 MOf-a -10 HK-& HKCF-c: -12 HCO-c MCF-& -9
3.4xl0-14 1.5xlO-8 1.0xlO-11 1.8xlO-8 HCFl.BxlO 3.0xlO 1.2x10 6.7xlO-B

MKCF-a -14 MII1-& MCH-a HK-c
3.4dO 6.0xlO-14 Z.6x10- 1O S.bl0-9

HHF-a MHF-ll HKF-o -13 HKC-c
3.7xlO- IO 7.4xlO- ll 3.0xlO 3.0xlO-12

HDF-ll
3.6xlO- ll

MKCF-&
6.8xlO- IS

MKCF-y -13
4.bl0

1.bIO-' 2.4x10-8 2.3xl0-9 3.6x10- 11 4.2x10- 10 S.2xlO-8 Z.3xlO-7 2.0dO-7 1.0xlO-4
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TABLE 7.3-4

MEDIUM (M2) LOCA SEQUENCES

CORE HELT NO CORE HELT

CATEOORY 1 CATEOORY 2 CATEGORY 3 CATEOORY 4 CATEOORY 5 CATEOORY 6 CATEOORY 7 CATEOORY 8 CATEGORY 9

HCD-a -10 HHF-6 9 MD-a 10 HCD-B -11 HH-B I'(lF-[ HO·[ 8 H-B Hil2.lxl0 3.0xl0· 8.8xl0· 4.3xl0 3.6xl0- 1O "1.8xl0-8 8.8xl0· "2.0xlO-7
l.Oxl0';4

Hie-a -10 HCHF-S. 11 HH-a 9 HKC-S -15 Ho·B HHF-[ -8 HH-e HC-S 10 I'(2.6xlO 5.2xl0 1.8xlO- 6.7xl0 1.8xIo- IO 2.9xIO l.8xIO-7 1.3xl0- 6.5x10-8
HJHF-ro-14 HCHF·'b-9 ~~i:l0-11 HCH-S -11 HCHF-[ -9 HCH-e -8 HF-S Hf.3x 6.3xl 5.2xl0 5.2xl0 2.6xIO 1.2xl0-9

5.9xl0-7
HKC-a I'CHF-6 MOF-a MK-S 1 HKCF-[ -12 MCD-e HCF-S MCF
3.3xlO- 14 1.5xl0-8 2.2xl0· 10 1.0xlO- 1 3.0xl0 2.1x10-S 1.2xlO-9

6.5x10·S
HKCf-a -10 MKf-S HCH-a -10 MK-[
3.7xlO 6.0xl0-14 2.6xl0 5.lxl0-9

HHf-e MKf-a MKC-e -12
7.3xl0· 11 3.0xlO· 13 3.0xlO
Klf-S
4.3xl0-11
HXCf-S
6.7xlO-15

HKCf-Y.13
4.0xlO

l.bl0-9 Z.4xl0-S -9 4.3xl0- 11 6.0xlo- 1O 5.2xl0-8 3.2xlO-7 2.0xlO·7 l.Oxl0-4
3.ZxlO

Cf)

t':1o::t

~~
o
t"'Q'>
en

N

• • •
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TABLE 7.3-5

MEDIUM (M3) LOCA SEQUENCES

•

CORE MELT NO CORE HELT

CATEa>RY 1 CATEa>RY 2 CATEGORY 3 . CATEGORY 4 CATEOORY 5 CATEGORY 6 CATEGORY 7 CATEOORY 8 CATEGORY 9

MCD-a HHF-6 -9 HO-a 9 HCD-B -11 HH-B -10 MDF-t 8 MO-t 7 H-B H.34.2xl0- 1O S.9xl0 .l. 7xl0· 8.7xl0 7.2x10 3.6xl0- 1. 7x10- 4.0xlO- 7
2.0xl0-4

MtI:-a HCHF-8_ 10 HH-a -9 HKC-8 -14 HO-B -10 HHF-t -8 HH-t 7 MC-8 MC5.2xl0- 1O 1.1xl0 3.6xl0 l. 3xl0 3.6xl0 5.8xlO 3.6xlO- 2.6xlO- lO
1.3xl0-7

MCHF-ll_10 HCHF-6_8 HK-a -10 MCH-B -10 HCHF-t_8 HCH-t -8 HF-e MF5.2xl0 1.3xl l.Oxl0 l.Oxl0 l.Oxl0 5.2xl0 2.4x10- 9
l.2xl0-6

MKC-ll -14 ·HCHF-6_8 MOF-a -10 MK-B -11 MKCF-t_12 HCO-t HCF-B
4.2xl0-8 2.4xl0-9 HCF6.6xl0 2.9x10 4.4xl0 2.1xl0 6.0xl0

l.3xl0-7
MKCF-a_14 MKF-B 13 MCH-a -10 HK-t
6.6xlO l.2xl0- S.2xl0 I.Gxl0-8
MHF·a MHF-8 -10 MKF-a -13 MKC-t
7.3xlO· lO l.Sxl0 6.0xlO 6.0x10- 12

MDF-8 11
8.8x10· .

MKCF-8_14
1.3xl0
MKCF-O·13
8.0xl

2.2xl0-9 4.8x10-8 6.4xl0-9 8.7xlO· ll l. 2x10- 9 l.Oxl0- 7 6.3x10- 7 -7
2.0xlO-44.0xl0

en
t>:lb:l
:;:l:l
I,,",,"
o
t-lQ'>
en

1')



TABLE 7.3-6

SMALL (S) LOCA SEQUENCES

CORE MELT NO CORE MELT

CATEGORY 1 CATEl1lRY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 CATEGORY 7 CATEGORY 8 CATEGORY 9

SHF-a SHF-6 SO-a SO-6 SCO-c SD-£ SC-6 S
3.6xlO-9 7.2xl0- 1O 5.5xlO-9 1.1xl0-9 2.1xl0- 7 5.4xl0-7 1.3xlO-9 10-3

SCD-a -9 SKC-y SH-a SH-S SHF-c SH-£ SF-S SC
2.lxl0 --- 1.2xl0-8 2.4xl0-9 2.8xlO- 7 1. 2xl0-6 1. 2xl0-8 6.5xl0- 7

SLC-a -13 SKC-S -14 SDF-a SL-B SDF-c SL-c SCF-S -9 SF
4.5xl0 6.6xl0 2.lxlQ-9 2.4xlO- 1O 2.1xlO- 7 1.2xl0-7 1.3xlO 5.9xl0-6

SKC-a -13 SKF-6 SL-a SK-B SLF-£ SK-( 5-S SCF
3.3xl0 6.0xl0- 13 1.2xl0-9 1.0xlO- IO 5.6xl0- 1O 5.0xl0-8 2.0xl0-6 6.5xlO- 7

SHCF-a -10 SLF-S SLF-o._ 12
SCH-6 SKF-c SCH-c

2.61\10 I.lxl0- 12 5.7xl0 7.2xl0- 1O 3.0xlO- IO 2.6xlO- 7

SLC-B SK-Cl SKC-(
9.0xlO- 14 5.lxlO- IO 3.3xl0- 11

SCD-6 SKF -a -12 SHCF-c
4.2xl0- 1O 3.0xl0 4.9xl0-8

SCD-6 SCH-a -9
--- 2.6xlO
SLC-6
4.5xl0- 11
SHF-6
4.3xl0-8

SDF-S -10
4.2xl0
SHF-y -8
2.9xl0
SHCF-6 -7
1. 5xl0

SHCF-B -11
5.2xlO B

SHCF-y 6.2xlC

6.0xl0· 9 2.9xl0· 7
2.4xl0-8 4.6xl0-9 7.5xl0· 7 2.2xlO-6 2.0xl·0-6 1.0xlO-3

en
t%jb;j
~
II-"
o
t""""en

N

• • •
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•
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SB 1 & 2
ER-OLS

TABLE 7.3-7
(Sheet 1 of 3)

TRANSIENT (T) SEQUENCES

CORE HELT NO CORE HELT

CATEGORY 1 CATElDRY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CAWDRY 6 CATEGORY 7 CATEGORY 8 CATElllRY 9

THLQF-o THLQF-6 THL-a THL-6 THLQF-c THL-c1. 4x 10-12 2.8xl0-15 3.0xI0-8 6.0xl0- 10 --- 5.7dO- 7
TMLQCF-~ TMLQF-y H:Q-u TKQ-B TMLQCF-I: TKQ-r
1. 2x 10- 3 --- 5,lxIO-8 5.bl0-l0 --- 5.0xI0-6

TMLQC-o
lJ

TMLQF-tl TI(1-1Q-a TMLP-B THLQC-c TKKj-t.
l.lxl0- 1.4xlO- 1O 1.3xl0-1O 1.8xlO-14 --- 5.0xl0-8
THLQKC-1 THLQCF-~ TMLP-a TKP-6 TMLQKF-c TMLP-I:
5.8xlO- 1 2.4dO- 5 9.0xl0- 13 1. 5xlO-11 --- 9.0xIO-ll
TKQF-o THLQCF-y TKP-o TKQU-e TMLQKC-c TKP-t
3.0dO-l0 --- 1.5dO-1O 5.6xlO-13 --- I. 5xlO-8
T~CF-o THLQCF-6 TKQU-o TlCfo1U-e TKQF-c TKQU-t3. xl0-11 1.2xlO-ll 5.6.10- 11 1. 4xl0-13 --- 5.6x10-9
TK~C-o TMLQC-e TlO'W-o TlCfo1QU-a TKQCF-t TKMU-t3. xl0-11 2.2xlO- 15 1.4x10-11 1.4xl0-15 --- 5.6xlO-9
TKKlF-o THLQC-6 TKHP-o TKHL-B TKQC-t TK/ilU-c7.6xl0-13 I.lxl0- 11 3.8xl0-13 1. 5xl0- 14 --- 5.6xlO- ll
TI(1-1QCF-~ TMLQKf-i TKK)U-o TMLQU-B TlCfo1QCF-c TlCfo1P-t8.2xlO- 4 1. 5x10- 8 1.4xl0-13 6.6xIO- 15 --- I. 5xIO-10
TKMQC-o TMLQKC-i TKHL-a TKHLP-B TlCfo1QC-c TlCfo1L- c8.2xIO-14 1.1dO- 9 1. 5xIO-12 4.6xl0-19 --- 6.bI0- 10
TK~UF -0.

11
TMLQKC-y THLQU-a TMLQ-a TK/ilF-I: TMLQU-c1. x10- --- 3.2xI0- 13 6.0xIO- 12 --- 3.2xI0- 11

TKOUCF-~ TKQF-B 11 TI<1'1LP-u TMLQC-6 TKQUF-c TKMLP-l
l.lxlO- I 3.0xI0- 4.6xlO- 17 2.2xIO- 15 1. 2xl0- 9 1.8xIO-14
TKOUC-a TKQr-y TMLO-a TMLOK-B TKOUCF-c TJoILQ-c
1.1x10- ll --- 3.0xI0- lO 3.0xIO- 16 I.lx10-9 3.0xl0-8
TMLQUF-a TKQF-6 TMLQF -a TKQUC-c
4.8xI0- 14 3.0x10-8 1.4x10- 12 I.lxl0-9
TMLQUCr-a TKQCF - ~ TMLQC-a TKQC-B TMLQUCF-c TMLQC-c
4.8xlO- 14 3.3xIO- 13 I.lx10- 13 3.3xIO- 13 4.7x10-12 1.lx10- 11
TMLQUC-a TKQcr-) TMLQK-a TKMQ-B TMLQUC-c TMLQK- c
4.8xI0- 14 --- 1. 5x 10- 14 1.0xl0-1O 4.7x10- 12 6.lxI0- 12
TMLQUKC-g TKQCF-6 TMlQKF-a TlCfo1QC-B TJoILQUF-c TKQC-c
2.4xlO- 1 3.3xIO- 9 7.2x10-17 I 8.2xIO-16 4.7x10-12 ---TKIt:lU-Q. TK(JC- B TKQUC-B TMLQUKF-£ TlCfo1QC-c1.4xl0- 11 3.3xl0- 13 I.lx10-13 2.4xl0-16 ---
TKK)UF-~ TKQC-6 TKQF-a TMLQUC-B TMLQUKC-~ TKQUC-c3.0xl0- 2 3.3xI0-9 3.0xI0- 1O · 9.6xl0-16 2.4xl0- 1 ---TKKjUCF-a TKHQF-f.', TKQC-a TMLQUK-r TJ<MQUF -c TMLQUC-c2. 8x 10-14 7.6xIO- 15 3.3xlO-11 3.4xI0- 9 2.9xl0-12 ---TKNQUC-a TI(1-1QF-y TKMQUC-i TJ<MQUC-f TMlQUK-c2.8xI0-14 --- 2.8xI0- 6 2.8xI0- 2 ---T!<MQr -6 TK1'QF-a TKKjU-c7.6xlO- 11 7.6xI0-13 ---T!<MQCF-r TKI'1QC-a TK/ilUC-c8.4xl0- 6 8.2xI0-14 ---TKMQCF-) TKQUF-a

--- 1.2xIO-11
TK/ilCF-6 TKQUC-a
8.2xI0- 12 I.lxlO- ll
ML-)

7.2xI0- 7
ML-6

1. 7x10-6



SB 1 & 2
ER-OLS

TABLE 7.3-7
(Sheet 2 of 3)

CORE MElT NO toRE MELT

CAWDRY 1 CATEQJRY 2 CATEGORY 3 CATEtDRY 4 CATEtDRY 5 CATEtDRY 6 CATEtDRY 7 CATEGORY 8 CATEGJRY 9

TJOoQC- 1i 14 TMlQUF-a TIQoQUCF-c
1. 7x 10 4.8xl0- 14

I.lxl0-11
TI(MQC-6 TMlQUC-a
8.2xlO- 12

4.8xl0- 14
TMlQUK-a
1. 7xl0- 17

TKMQC-6 THlQUKF-a
3.3xlO- ll 2.4xl0- 18

TKQUF-a TjQoQUC-a
1.2xl0-13 I.lxl0-13
TKQUF-y
---
TKQUf-6
1.2xl0-9

. TKQUCF-~
1. bl0- 3
TKQUCF-y
---
TKQUCF-o
I.lxl0-9
HQUC-a
I.lxl0-13

TKQUC-6
91.1x10·

TKQUC-y
---
TMLQUF-i
9.5xI0- 6
TMLQUF-y
---
TMLQUF-~
4.8xI0- 2
TMLQUCF-~
9.5xI0~1

TMLQUCF-r
---
TMLQUCF-~
4.8xl0-1

TMLQUC-~
9.5xI0- 6
TMLQUC-6
4.8xlO- 12
TMLQUKF-B
4.8xl0· 20
TMLQUKC- B
4.8xl0- 2O
TMLQUKC-y
---

IT Kl'QUF - B
1.2x10- 15

•

•

•
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SB 1 & 2
ER-OLS

TABLE 7.3-7
(Sheet 3 of 3)

CORE MELT NO CORE MElT

CATEGJRY I CATEGJRY 2 CATEGORY 3 CATEaJRY 4 CATEGJRY S CATEGJRY 6 CATEGJRY 7 CATEGJRY 8 CATEIIlRY 9

TKtQUF-6

1.2ltIO-11

TI(lo\QUCF-B

I.lxlO- IS

TIO'QUCF-y

-_ ... --
T~QOCF-6

1. hlO- ll

Tl:MQOC-ll
1. hIO- IS
TIOiJUC-6

l.hIO-11

4.2ltI0- IO 2.4Jt10-6 8.2)1.10-8 1.2xlO-9 3.4)1.10-9 5.7xl0-6



SB 1 & 2
ER-OLS

TABLE 7.3-8

VESSEL RUPTURE SEQUENCES

- - .--

CORE MELT

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 CATEGORY 7

RE- a RF- 6 R-a R- £

7.8xlO-13 5.9xlO-1O l.OxlO-9 l.OxlO-7
RC- a RC- y
6.5xlO-13 3.2xlO- ll

RCF-a RC- 6
6.5xlO-13 3.3xlO- ll

RCE- 0. RCF -Y
2.6xlO-13 3.2xlO- ll

RCF- 6

3.3xlO- ll

RCE-y

1.3xlO- ll

RCE- 6

1.3xlO- ll

RC- B
1.3xlO-13

RCF- B
1.5xlO-13

RCE- B
5.2xlO- 14

2.3xlO-12 7.5xlO- 1O 1.OxlO-9 l.OxlO-7

•

•

•
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SB 1 & 2
ER-OLS

• TABLE 7.3-9
(Sheet 1 of 2)

SUMMARY OF DOMINANT SEQUENCES BY RELEASE CATEGORIES

•

•

RELEASE CATEGORIES CORE "ELT NO CORE MELT

I 2 3 4 5 6 7 8 9

AHF -a -11 ACHF -6 AD-a ACD-B AO-B AHF-L AO-( A-B A
3.7xlO 1.5xlO-9 1. OxlO- lO J.6xlO- 12 2.0xI0- 11 2.9xlO- 9 9.9xlO-9 2xlO-8 10-5

ACO-u -11 ACHf--r AH-u AH-B ADF-l AH-(
LARGE 1. ax 10 6.2xlO-9 7.axI0- ll 1. 6x 10- 11 l.axio-9 7.7xI0-9
LOCA AHF-. ACH-u ACH-8 ACH-c

4.4x 10-9 2.6xlO- 11 5.2xIO- 12 2.6xlO-9
A AOF-~ ACHF -0 ACHF-f; ACD-L

1.4lI.1O- l0 2.6xlO- ll 5~2xlO-12 1. axlO-9
ADF-o ACHF-c
1. axlO- 11 4.9xlO-10

A 5.5xlO- ll J.OxlO-!l 2. 5x 10- 10 J.6xIO- 1
' 4.6xlO- 11 4.7xlO-~ 2.2xlO-8 2.0xlO-8 1.OxlO-!)

HlHF-a Ml HCF-6 HID-a "lCD-e_ll HlD-e HlHF-( HlD-( HI-a ~A-43.6xlO-1O 1. 5xlO-a 1.0xlO-9 3.6xlO 2.0xlO-10 2.9xlO-a 9.9xlO-B 2.0xlO-7
"lHC-a HlCHF-y "lH-a HlH-B "IDF-c "lH-(
2.6xlO- 10 6.2xlO- 9 7.8xlO-10 1. 6x10- 10 1. axl O-B 7.7xlO-B

MEOIU" "lHCF-a 0 "lHF-6 HICH-a "lCH-B "ICHF -( HICH-(
2.6xlO- l 3.0XlO-9 2.6xlO- IO 5.2xI0- ll 4.9xI0-9 2.6xI0-B

LOCA "lCD-a "lOF-a HlK-B "lCD-e
2.lxlO-10 1.axlO- lO 1. OxiO- ll 1.8xIO·B

I'll _ "lK-a "IK-e
5.lxlO- 11 5.1x10-9

I'll 1.lxl0-!l 2.4xlO-8 2.JxlO- 9 J.6xlO- 11 4.2xlO- IO 5.2xl0·8 2.3x10~7 2.0xlO-] 1.0x10-4

"2HF -a "?CHF-6 IM2H-a M2(;U-B M2H-B M2HF -c M2H-[ 1'12- 1S .
~~-4J.7xlO- 10 1.5xlO-B I.BxIO- 9 4.2xI0- ll J.6xIO- 10 2.9xlD-8 1.8xIO-7 2.0xlO-7

"2HC-a "2CHF-y "20-a "2D-B "2DF-( "2D-c

MEDIU"
2.6xlO-10 6.2xIO-9 B.axlO- lO I. 8xlO-10 1.axlO-8 8.axIo-8

"2CHF -a H2HF-5 "zCH-a "2CH- B "2CHF -c "2CH-(LOCA 2.6xl0- l0 J.OxIO-9 2.6xI0- 10 5.2xlO- 11 4.9xIO- 9 1.6xl0-8

"2
"2CO-a "lOF-a "lCO-(
2.lxlO-10 2.2xIO-10 2.hI0-8

"2K-a "2K-(
5.1xlO- ll 5.hlO-9

";I 1.lxIO-~ 2.4xlO-B 3.2xlO-9 4.2xIO- ll S.9xlO- lU S.2xlO- ll 3.2xIO-' 2.0xI0-7 1.0xlO-4

"3HF -a "3CHF-6 "3H-a "JCD-a "JH-a "JHF-e "JH-( "'J-ll "J7.4xlO-10 3.0xlO-8 3.6xlO-9 B.4xl0-11 7.2xlO- 10 5.BxlO-B 3.6xI0-7 4.0xlO-7 2.0xlO-4
"3CH-a "3CHF-y "3D-a H3D-a "30F-c "30-e

MEDIUM S.2xlO- 10 1.2xIO-B 1.7xlO-9 3.6xlO- 10 3.6xlO-B 1. 7x10- 7
lOCA "JCHF-a "3HF-~ "3CH-a "3CH- B "3CHF-e "3CH- e

S.2xI0- 10 5.9xIO-9 S.2xIO- IO 1.0xIO- 10 9.BxI0- 9 S.2xlO-8

"3 "3CD-u "3DF-a "JCD-(
4.2xI0- 10 4.4xI0-10 4.2xIO-B

"3K-a H3K-e
1.0xIO-10 1.0x10-B

""l 2.2xl0- 9 4.BxlO-B 6.4xI0- 9 B.4xI0- ll 1. 2xlO- 9 1. OxIO-' 6.4xI0- 7 4.0xIO-' 2.0xIO-'l
SHF-a SCHF-6 SH-a SHoe SHF-e SHoe sea S3.6xI0- 9 1.5xIO- 7 1. 2xlO-8 2.4xI0- 9 2.axlO- 7 1.2xlO-6 2.0xIO-6 10-3
SCD-a SCHF--y SO-a SD-e SCO-e SD-e

SHALL 2.lxI0- 9 6.2xlO-B 5.5xlO-9 l.hIO-9 2.hIO-7 5.4xI0-7
LOCA SCHF-a SHF-6 SCH-a SCH-e SOF-c SCH-e

2.6xlO- 10 4.3xlO-8 2.6xlO- 9 7.2xlO- 10 2.1xlO- 7 2.6xlO- 7
5 SHF-y SDF-a SL-B SCHF-e SLoe .

2.9xIO-8 2.lxlO- 9 2.4xlO- 10 4..9xlO-8 1. 2xlO- 7
SHF-e SL-a SK-B SK-c7.2xlO-10 1. 2xlO- 9 1.0xlO-10 5.0xlO-8
seo-I! SK-ll
, 'v;n-IO <;hln-IO

5 6.0xll)-~ ?ftxlrr' '.~J{1.lrll 4.6xlO-~ '.SxlO-' Z.bIO-1I Z;Oxto-D I.OxlO-.:!



SB 1 & '2
ER-OLS

TABLE 7.3-9
(Sheet 2 of 2)

llE-a RF-6 R-a R-E R-e R
7.8xlo- 13 5.9xI0- IO l.OxIO·' l.OdO·7 2.0K10-to 1.0dO-7

RC-a RC-6
6.5xl0- 13 3.3xlO- ll
RCF-a RCF-6

VESSEL 6.5xl0-13 3.3xl0- 11
RUPTURE RCE-a RC-)'

2.6xI0- 13 3.2xl0- 11
R RCF-)'

3.2xl0- 11
RCE-6
1.3x10- ll
RCE-)'
l.3xlO- ll

R 2.3xl0- 12 7.5xl0- 1O 1.0xl0-9
1.0xl0-7 2.0xlO· IO I.OXIO- 7

INTERFACING V
lOCA (CV + 2.6xl0-8

MOV)

V 2.f;vln-8

TKQF-a TML-6 TKQ-a n1l-8 TKQUF-E TKQ-I: T
3.0xl0- 1O 1.7xlO-6 5.lxl0-8 6.0xlO· 1O 1. 2xl0- 9 5.0xl0-6
TKQC-a 11 TML-)' TML-a TKQ-8 TKQUC-C

9
nIL-I:

3.3xl0- 7.2xI0- 7 3.0xl0-8 5.lxl0-1O l.lxl0- 5.7xI0- 7
TKQCF-Q TKMQ-8 TKQUCF-§ TKMQ-c

TRANSIENT 3.3xI0-11 l.Oxl0- 10 l.lxlO- 5.0xl0-8
TKMQU-a TMLQ-c

T 1. 4xIO- ll 3.0xIO-8
TKQUF-a TKP-c
1.2xI0- 11 l. 5xl0-8

TKQUC-a
I.lxlO- ll
TKQUCF-a
I.lxl0- 11

T 4.2xl0- 1O -6 8.2xl0-8 1.2xl0-9 3.4xl0- 9 5.7xI0-62.4xl0

TOTAL I.lxl0·8 2.8xI0-6 1.2xlO- 7 1. 7xl0- 10 8.lxI0·9 9.6xl0- 7 9.2x10·6 2. Bx10·6 1.5x10·J

•

•

•
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INJECTION toOOE RECIRCUlATION MODE

LARGE CSIS ECI ECF CSRS ECR SEQUENCE ~LOCA

A C D E F H

'R ACl)!tH* 1r
I H ACD'!1'H Z

!
'R AcD'! F H* 3

F I
D' I H ACl)!FH 4

F ACDET 5E
SuCCESS C F ACDEF 6(YES)

l'
ACoT 1j 0

I F ACDF 8

• 'R AclfITR* 9
T I

I H ACl>!'P.H IDI
'Ii ACD IF H* 11F JD I' H ACDEFH 12It

T ACl>ET 13fAJlURE C E
(~) .

I F ACDEF 14

D ACD 15

*NO CORE MELT

•
L'

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
. OPERATING LICENSE STAGE

LARGE (A) LOCA EVENT TREE

I -FIGURE1.3-f



•

•

•

- - .---._-- -. -.-. -"-.

INJECTION mOE R[CIRCULATJor~ MODE

MEOIlI1 ~lOCA RPS CSIS ECI CSRS ECR SEQUENCE ,
H K C 0 F H

1i H KCOf1i* 1
T I

I H HK!oTH 2
0

"IT H K C 0 F H* 3F I
! 1 H HK!OFH 4

r HKCOf 5D
F HKCDF 6

SUCCESS K ii H KeD F H* 7

(YEf
r [

I H HKCDFH 8
1'\

if H K C 0 F H* 9F I
C I H ~IKCDFH 10

~
D

HKCO 11

f
MKCfC I

12

F
MKCFK 13

FAILURE r(HO) C MKCF 1~

I F
M KC F IS

*00 CORE MELT

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2 MEDIUM (M 1 1M2' M 3 ) LOCA EVENT TREE

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I --FIGURE--7.:F2-



• o "

"00" " ... "'._-""'--' - --.-
- 0 - . - - 00_

-_. _...
00" .. " -

RECIRCULATION MODE -. - ...INJECTIOH NODE

SSR & fSMAll RPS AFWS CSIS ECI CSRS ECR SEQUENCE ~LOCA
S K I r n F' ~

H s iIeoTti* IF I
s·"Kl COf H 2I H

0 H s i Ie 0' F ti* 3F I
e I H siIeoFH 4
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low pressure pumps from hot leg (used for hot leg circulation to bring
the reactor to cold shutdown).

"If the accumulations and high pressure injection system operates, core
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DETERMINATION OF RELEASE CATEGORY CONSEQUENCES

Outline of Basic Methodology

The general procedure for calculation of risk from hypothetical plant
accidents follows the assessment methodology of CRAC (Calculation of Reactor
Accident Consequences) as performed for the Reactor Safety Study (RSS).
This section presents a brief description of the basic calculation scheme
of the CRAC code. A complete and detailed discussion may be found in
Appendix VI of WASH-1400 (Reference 2).

7.4.1.1 General Calculational Procedure of CRAC

•

•

The methodology in CRAC may be summarized in the schematic of data and models
of the consequence calculations shown in Figure 7.4-1 as published in WASH
1400. Input data include the accident release data, weather data, and
population data.

The calculation of reactor accident consequences starts with the postulated
breach of containment and release of radioactivity. Following the postulated
release, the dispersion of the radioactivity, cloud depletion, and ground
contamination is calculated from atmospheric dispersion models. Using the
resulting air and ground contamination, the dosimetric models determine
the doses to individuals. Early and chronic doses to individuals are
determined from a number of exposure pathways. Early doses accrue from
exposure to the passing cloud (direct radiation .and inhalation), and early
exposure to the ground contamination. Chronic doses accrue from exposure
accumulated at later times including doses from ingestion of contaminated
food and/or milk products, inhalation of resuspended ground contamination,
and long-term direct exposure to ground contamination (greater than 7 days).

The health effects are the~ determined based on "the calculated doses and
the population distribution around the plant. Several mitigation measures
including population evacuation and relocation, food, and/or land
interdiction are considered in the determination of the population doses
and health effects. The health effects in CRAC may be divided into three
categories: acute, latent, and genetic effects. Acute health effects refer
to injuries and fatalities occurring within a year of the accident. The
latent effects refer to the somatic effects which later are manifested in
the form of cancer during a plateau period assumed to be about 30 years.
Genetic effects refer to effects seen in subsequent generations. Last,
the economic impacts are calculated in terms of property damage and costs.
Property damage is specified in terms of interdicted areas of land, crops,
and/or milk, while costs include the estimated costs of such interdiction,
as well as the direct costs of ground decontamination, and population
evacuation or relocation.

The results of the CRAC consequence model are displayed as a set of
complementary cumulative distribution functions (ccdf) for specific
consequences. These distributions are determined from the calculated
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magnitude of each consequence for each combination of postulated accident
release, weather, and population, as well as the probability of each such
combination.

The basic CRAC methodology, the dosimetric models, the health effects models,
and the interdiction, models were adopted for this analysis. Some minor
modifications were made to adapt CRAC to the Seabrook site specific
requirements, and some post-processors were utilized to permit some
sensitivity analysis and to obtain special output options (e.g., dose vs.
distance), without running the whole problem more than once. Those changes
will be discussed in a later section.

•

7.4.1.2 Accident Release Categories

There are basically three input data requirements in CRAC that are specific
to the plant being analyzed: the accident release data, the weather data,
and the population data. The accident release data will be discussed in
this section as they are essentially the same set of accident sequences
of the prototype PWR in the Reactor Safety Study. The weather and population
data will be discussed at a later section as they constitute refinements
to the basic methodology of the RSS consequence calculations.

The range of postulated accidents, defined in WASH-1400 as PWR 1 through
9 release categories, represent the spectrum of severe accidents analyzed
for the Seabrook plant. The nine release categories, including the
calculated probabilities per reactor year (see Section 7.3) are shown in
Table 7.4-1. Characteristics of these accident release categories, which
are pertinent to the off-site consequences, are also shown in the table.
The leakage fractions, multiplied by the radionuclide inventories, determine
the release magnitude. The radioactive inventory source assumed for the
Seabrook plant used the WASH-1400 3200 MWth PWR core isotopic composition,
modified by a factor of 1.14 to reflect the larger capacity of the Seabrook
facility. The rest of the accident parameters, including the timing and
duration of the releases, as weil as the warning time for evacuation, have
been retained. '

PWR categories 1 through 7 represent the accident sequences that lead to
total or partial core melt while PWR 8 and 9 are non-core melt sequences.
Of the core melt accidents, PWR 6 and 7 lead to postulated melt-through
of the base mat as the only containment failure mode. If an aquifer exists
beneath the power plant, subsequent release of the radioactive material
directly into the hydrosphere through contact with groundwater could lead
to potential water exposure pathways. Since the rate of travel of these
materials through the aquifer, to a downstream discharge or withdrawal point,
is much slower than the air transport of the accompanying atmospheric
release, this exposure pathway was not studied in great detail. This
procedure is consistent with the approach used in RSS, and in a recent study
of liquid pathway impacts (Reference 9), it was observed that substantial
holdup and mitigation in the vicinity of the containment would be expected
in the event of core melt-through at land-based nuclear plants. Also, the
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direction of groundwater flow at the Seabrook site is away from inland wells
and towards the ocean (Reference 10).

7.4.2 Refinements to Basic Methodology

Seabrook site specific parameters were utilized in this analysis, where
available. Environmental parameters for the site have been used and include
the following:

a; A full year of meteorological data for the site
b. Population distribution for the year 1980
c. Habitable land fraction within 500 miles
d. Land use and agricultural data within 500 miles

In addition to the above, preliminary emergency preparedness studies have
also been utilized in modeling the evacuation for various areas surrounding
the Seabrook facility.

7.4.2.1 Seabrook Environmental Parameters

•
A general overview of the climatology of the region may be found in Chapter
2 cif this .report. In the evaluation of the off-site consequences, the
weather data is defined in terms of wind speed, stability, wind direction,
and rain or no rain condition. In CRAC, the atmospheric condition following
the accident may be treated as an invariant weather or a time variant weather
condition. The latter option was exercised in these calculations. This
option requires the input of hourly weather conditions (wind speed, stability
class and rain/no indicator) for one full year. A series of start times
are selected (the time at which the accident release is assumed to occur)
and the chronological hourly weather conditions trace the movement of the
cloud downwind. This hourly file of annual meteorology was derived from
on-site meteorological data collected at Seabrook from the time period,
April 1979 through March 1980, reduced to a format compatible with CRAC.
Since the CRAC consequence model by default uses a calendar year period,
the CRAC code had to be modified to reflect the Seabrook site data period.

The on-site meteorological data tower is instrumented for wind measurements
and ambient temperature differences at 43 feet and 209 feet above the base.
Both heights were used in the CRAC calculations. The upper elevation data
file defined the weather condition for the elevated release and high energy
release rate accident (PWR 1), while the lower elevation data file was used
for the ground-level release accidents. This insured the use of
representative weather data for the two elevations of accident release.
The corresponding seasonal wind rose for both heights was likewise used.

The wind rose provides the frequency of the wind blowing toward the 16
compass directions around the site. This frequency, on a seasonal basis,
defines the probability of exposure of .the downwind sector population
distribution to the radioactive cloud as a function of the time of the year.
Thus, seasonal variations of the wind direction are accounted for. Data
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summaries of the weather conditions at the Seabrook facility are presented
in Appendix 2B of the FSAR (Reference 10). •
7.4.2.2

7.4.2.2.1

Seabrook Site Specific Population Data

Permanent Resident Population

Table 7.4-2 lists the permanent U.S. and Canadian population within a 500
mile radius of the plant, broken down into 16 directional sectors and 34
distance intervals (a total of 544 spatial regions). The population data
for the first 24 intervals (0 to 50 miles) were taken from the Seabrook
FSAR, Tables 2.1-2 and 2.1-4, which constitute 1980 estimates (Reference
10). These population data were distributed among the 24 intervals,
described in Table 7.4-2, in proportion to the surface areas of the
particular spatial regions. For example, the 5-10 mile interval population
data is given as one number for each sector in Reference (10). This number
was distributed between the 5-6, 6-7, 7-8.5, and 8.5-10 mile spatial regions
shown in Table 7.4-2, according to their respective surface areas.

The last 10 distance intervals of Table 7.4-2 contain the U.S. or Canadian
permanent population for each sector between 50 and 500 miles. Only
intervals beyond 150 miles contain Canadian population because this is the
shortest distance to the Canadian border from the Seabrook site. The
population data for regions in the last 10 intervals were obtained from
tabulations of the population for all counties lying in those regions.
The county data used 1979 population estimates from Rand McNally (Reference
11). For the state of Virginia, which contains a number of independent
cities, the 1970 U.S. Census of Population (Reference 12) was used. All
Canadian data were obtained from the 1976 Canadian Census of Population
(Reference 13).

The following procedure was used for all large counties which were divided
by an interval or a sector boundary. The population of counties crossed
by a boundary was distributed according to the surface fraction of each
such county which lay on each side of the intersecting boundary. The
population of any large city (over 500,000 persons) was subtracted from
its county population and then added back to the proper region containing
the city. In cases where a boundary also bisected a large city, its
population was divided equally between the two adjacent regions.

7.4.2.2.2. Transient Population Within 10 Miles

The transient population data used are given in Table 7.4-3. The numbers
in Table 7.4-3 represent the summer vacation population living within 10
miles of the site for the months of July and August. The data are the actual
weekday peak transient population for these months. During summer weekend
days about 30% more people would be present than is given in the table.
However, during summer weekend nights the number of people would be equal
to the data given in Table 7.4-3 (i.e., the weekday peak). On the other
hand, during weekday nights there would be less people present near the
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site (about 20% less than in Table 7.4-3). Thus, using the weekday peak
data represents a conservative average for the transient population present
in the summer months near the site on a total time basis. The CRAC code
was adapted to the Seabrook site as follows: the weather data were sampled
each 4 days from April 1, 1979 to March 31, 1980 (91 start times during
the year, representing 91 possible accident occurrences). The population
data from Table 7.4-2 was used for all accidents occurring in the spring,
autumn, or winter months. However, the sum of the population data in Tables
7.4-2 and 7.4-3 was used for all accidents occurring during the summer months
of July and August 1979.

7.4.2.3 Agricultural Land Use and Economic Data

•

The land use and economic data for regions between 0 and 50 miles were
extracted from 1978 Census of Agriculture data for New Hampshire,
Massachusetts, and Maine (Reference 14). For the 50 to 500 mile regions,
the 1974 CRAC data for different u.S. states were used. These data contain
some 1974 dollar values, which were adjusted to 1978 dollar values by using
an inflation factor 1.314•. This factor was obtained by calculating the
ratio of the consumer price index (CPI) for September 1974 to that for
September 1978, Le., .

CPI(1974) 1.314(Reference 15)
CPI(1978)

Agricultural data.for counties within· 50 miles of the Seabrook site and
for states lying between 50 and 500 miles from Seabrook are given in Table
7.4-4 (1978 data). In this table the states, counties, and Canadian
provinces are simply arranged according to the order in which they are
identified in the CRAC code input format. The farm land fractions and the
dairy product land fractions define the agricultural usage patterns for
the analysis. The annual farm sales (dollars per acre) and value of farm
properties (dollars per acre) represent 1978 data for the U.S. counties
and states as described above. In the case of the Canadian provinces, U.S.
data for the state of Maine was used as representative. For each Canadian
province, the fraction of farm land for Maine (i.e., 0.097) was multiplied
by the fraction of province surface not covered by lakes to obtain the actual
fraction of total province surface used for farming. Maine data for annual
sales and farm value were used to approximate Canadian province economic
conditions.

7.4.2.4 Updated Economic Factors for CRAC

•'

In addition to the agricultural economic data described in the previous
subsection, the CRAC code employs other economic factors in its assessment
of accident impacts. The 1974 data in the standard CRAC input file for
these factors were also updated to 1978 values using the same inflation
multiplier (i.e., 1.314), as was used for agricultural economic data. The
specific economic factors affected and the new values obtained from making
the indicated correction are given in Table 7.4-5 •
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Emergency Protective Measures •
The risk reduction benefits of evacuation were considered in the consequence
calculations. The evacuation model in WASH-1400 (Reference 2) moves the
population within 25 miles radially outward from the site at selected
evacuation speeds until they are overtaken by the radioactive cloud. At
that point, the evacuating persons are subject to ground and cloud exposure.

The model does not provide a realistic description of the movement of
evacuating persons in a particular area. Evacuation speeds were derived
from the study of evacuation data assembled by the U.S. Environmental
Protection Agency, as reported in Appendix VI of WASH-1400 (Reference 2).

In order to provide more realistic estimates of evacuation times for the
Seabrook station, a preliminary analysis (Reference 16) on evacuation clear
times for various study areas was used as a basis for the evacuation model
parameters. Effective evacuation speeds were derived for various areas
surrounding the Seabrook facility and a zone-by-zone consequence calculation
was performed. A summary of the time estimates for the evacuation cases
used is presented in Table 7.4-6.

As shown in this table, there are time estimates for two area conditions.
The first column shows estimates made for the off-season, typical weekday
population condition, and the second column shows estimates made for the
fair weather summer weekend during which the peak population condition for
the area is experienced. These estimates considered transportation and
road networks, but assumed no formal traffic control measures would be in
effect, existing traffic patterns would prevail, and no specified evacuation
routings would be enforced. In addition, no delay times from notification
to initiation of evacuation were considered.

The effective evacuation speed was calculated for each zone by dividing
the total radial distance of the evacuation area by the estimated clear
time. The consequence calculations made on a zone-by-zone basis, therefore,
had an evacuation speed that was a function of the area being evacuated,
as well as the time of the year during which the accident evacuation is
assumed to occur. Thus, the increased population destribution within 10
miles due to the transient seasonal residents would be evacuated according
to the estimates for the summer weekend peak population condition. With
respect to this aspect of the calculation, a more realistic estimate of
the consequences is approached, on the conservative side, since peak summer
weekend estimates were used for the summer season instead of a typical summer
weekday.

•

7.4.3 Presentation of Results and Risk Measures

The health and economic consequences calculated for the various postulated
accidental releases from the Seabrook Station are presented in this section.
Calculated health effects include early fatalities and latent cancer deaths
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predicted to arise from potential radiological exposures to persons within
500 miles of the Seabrook site. Economic effects include the direct costs
of emergency action undertaken during the accident and the estimated costs
of mitigation actions that might be taken following the accident.

The health effects and economic consequences for all of the nine PWR release
categories are presented in two statistical categories:

1) The mean value for all trials* including all those leading to zero
effects (Table 7.4-7).

2) Probability distributions for the following specific effects:

a. acute fatalities
b. latent fatalities
c. mitigation costs
d. total man-rems

(Figure 7.4-2)
(Figure 7.4-3)
(Figure 7.4-4)
(Figure 7.4-5)

In addition, whole body doses to individuals and cumulative population doses
as a function of distance from the plant are presented in Figures 7.4-6
and 7.4-7. These individual and population doses are "average" values which
consider the probabilities of all Class 9 accidents •

• 7.4.4

7.4.4.1

Discussion of Results

Health and Economic Impacts

•

The consequences of a nuclear reactor accident can vary from minor to severe
depending on several factors. Minor consequences could occur if the amount
of radioactive release is small, or if the release is blown toward the sea.
Severe consequences could occur if the amount of release is large and the
contamination is deposited in a region of large population or high
productivity.

The health and economic impacts presented in Section 7.4.3, in the form
of probability distributions, show the range of predicted consequences for
the Seabrook nuclear plant. All nine PWR release categories contribute
to the results, the consequences from each being weighted by its associated
probability of occurrence (see Table 7.3-4).

*A trial in CRAC is defined as the result of a combination of accident
release category, weather condition start time, and a downwind population
sector •
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The probability distribution for acute fatalities (Figure 7.4-2) is
determined overall by PWR category 2, except for the very high consequences
where the probability of occurrence is less than lxl0-11 per reactor year.
This peak value occurs from PWR category 1, which is characterized by a
high energy release. The thermal energy causes lofting of the plume at
the point of release such that cloud depletion is less effective in limiting
radionuclide concentrations at more distant locations. (Note that the
results in Figure 7.4-2 are truncated at a probability of 10-9 per year.)
The amount of radioactivity released is particularly critical to the
prediction of acute fatalities because the CRAC code uses a threshold level
for acute deaths, below which none can occur. Thus, the high activity
releases from PWR categories 1, 2, and 3 result in early fatalities t while
the lower releases from PWR categories 4 through 9, result in no early
fatality consequence. On the average t the early fatalities are predicted
to occur within 15 miles from the plant, and in no instance does the fatality
radius exceed 50 miles.

For the latent fatalities (Figure 7.4-3), the probability distribution is
determined by several release categories. The very high consequence region
of the curve is determined by PWR category 2 t while PWR catagories 2 t 7 t

8 t and to a lesser extent t PWR 6 t determine the rem~inder of the curve.

Latent cancer fatalities result from smaller doses t and lower dose rates t

than those that produce early fatalities. These are integral effects over
a large area and are accumulated over long periods of time after the
accident. Continued exposure to contaminated land would contribute to the
long-term doses. These long-term doses would therefore depend on the
interdiction strategy. For population groups that would be located
relatively close to the reactor t the interdiction strategy may require
permanent relocation. Therefore, no long-term exposure to contaminated
land would occur for these persons. Only the inhaled radionuclides would
determine their dose commitment t and in such cases, only persons who were
directly exposed to the plume would contribute to the latent cancer
fatalities.

The total economic costs include the costs of evacuation or relocation of
the population, as well as decontamination of land and interdiction of
agricultural products and/or land. The probability distribution (Figure
7.4-4) of the economic costs is essentially determined by PWR category 7
up to the mid-range of the curve, although PWR categories 2 and 8 contribute
equally to some extent in this region. The high consequence region is again
determined by PWR category 2.

It is interesting to note that the economic impact curve is almost horizontal
up to 10 million dollars. The probability that at least 10 million dollars
would be incurred is essentially equal to the sum of the probabilities of
PWR accident categories 2 and 7. This is due to the assumed evacuation
that is undertaken for all core melt accidents. PWR category 8 contributes
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only in the interdiction, decontamination, and relocation costs, which are
at least 100 thousand dollars. For the high consequence region, PWR category
2 interdiction and decontamination costs are the significant cost
contributors.

The economic and interdiction consequences are also partially sensitive
to the amount of radioactivity released. The choice of an interdiction
criterion can control the economic costs. For example, the total economic
costs given an accident would be 1.3 million dollars if land decontamination
is undertaken, or about 5 million dollars if no land decontamination is
undertaken. This is because the cost of interdicting land is very high
if no decontamination is done. CRAC assumes a decontamination factor of
greater than 20 before permanent interdiction of land is calculated. The
interdiction levels used in these calculations are basically those which
were used in the Reactor Safety Study.

The demography and wind patterms of the Seabrook site are such that there
is roughly a 50% probability that a release would be blown completely or
partially in the direction of nonpopulated areas; i.e., the sea. Thus,
calculated consequences for the Seabrook plant, hypothetical accidents are
made up mostly of the other 50% of the cases in which releases would be
blown over land. There is little doubt that releases toward the sea should
result in considerably lower health consequences because little or no direct
contact between radioactivity and people would take place. Indirect contact
could be minimized by interrupting seafood intake and by interdicting the
use of nearby beaches, if necessary. On the other hand, these interdiction
measures, if implemented, would produce some socioeconomic impacts. Because
of the size of the water body involved with the appreciable dilution of
contamination that should occur, it appears unlikely that these impacts
would be large enough to significantly alter the economic cost results that
have been calculated in this analysis.

The individual and population doses shown in Figures 7.4-6 and 7.4-7 may
be compared (see Table 7.4-8) with the anticipated annual doses due to normal
operation of the plant (Reference 17). The maximum whole body dose from
an accident occurs at 400 meters from the plant. The comparison shows that
the maximum individual dose from an accident is around seventy times that
due to normal operation. The population doses within 50 miles of the plant
are about twenty times those from normal operation, while the population
doses over an extended region are only about twice those from normal
operation.

7.4.4.2 Uncertainties

•
The discussions in the preceeding section .have provided insight into the
risk from hypothetical accidents from the Seabrook nuclear power facility
under annual average meteorological conditions. The methodology has been
based on the Reactor Safety Study. The study has been reviewed subsequently,
and several findings and recommendations concerning the RSS were issued.
The more significant finding was that the methodology was sound •
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The source of uncertainties in the accident probabilities have been outlined
in a previous section, and uncertainties in the consequence analysis will
be discussed in this section. In the RSS, uncertainties were considered
in two broad groups; the dispersion-dosimetric model, and the dose response
criteria. The first group includes uncertainties in the release fractions,
probabilities, and physical characteristics of the accidents and the
atmospheric dispersion. The second group includes individual dose-responses
and cost parameters. These factors affect only their corresponding
consequences. The various uncertainties will be discussed as they apply
to the Seabrook plant.

In general, the calculation of early fatalities is most sensitive to the
first group of uncertainties, especially the release magnitude. The release
fractions and other accident parameters were based on an accident analysis
of another PWR design. The mitigating effects of the substantial engineered
safety features of the Seabrook Station design, particularly the complete
secondary containment with a filtered vent for accident conditions, were
not considered. Just how effective the Seabrook safety features would be,
has not been determined, but it is worth noting that an arbitrary reduction
of the release fractions for the iodine and particulate fission products,
by approximately a factor of 10, would likely result in a prediction of
no early fatalities.

The other consequences, latent cancer fatalities and property damage, appear
to be less sensitive to the first group of uncertainties. These constitute
integral effects over a large area and are more a function of the total
population and cost parameters than of accident characteristics.

The estimation of latent cancer fatalities was based on the 1972 BEIR Report
and dose effectiveness factors to reduce the "effective" dose for low doses
and low dose rate exposure. Recently, the 1979 BEIR committee (Reference
18) released their latest positions on the biological effects of ionizing
radiation. Limited concensus was attained, and ranges, rather than single
risk values, were provided. The 1979 BEIR committee suggested dose-cancer
fatality conversion factors ranging from 70 to 350 per million man-rems,
compared with the WASH-1400 value of 122 per million man-rem. A lack of
information was acknowledged regarding the effects of low dose rates,
indicative of the continuued uncertainties in cancer risk estimates.
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TABLE 7.4-1

SUMMARY OF RELEASE CATEGORIES REPRESENTING HYPOTHETICAL ACCIDENTS

•

nme of Ouration Warnl ng Ttme
o~l==;~~~~(f)

Fraction of Ccre Inventory Released(a)
Release Probabllt ty Ener2Y Re Iease

Category (Reactor-yr- I ) Release of Release for Evacua t Ion (10 STU/hr) Organic lIb) I(b) Ru(c) La (d I(hr) (hr) (hr) (meters) Xe-Kr Cs-Rb Te-Sb Sa-Sr

PWR I 1.1 • 10-8 2.5 0.5 1.0 25 520 O.g 6 • 10-3 0.7 0.4 0.4 0.05 0.4 ) , 10')

PWR2 2.8 • 10-6 2.'3 0.5 1.0 a 170 0.9 7 • 10-3 0.7 0.5 0.3 0.06 0.02 4 • 10')

PWR 3 1.2 • 10-7 5.0 1.5 2.0 a 6 0.8 6 • 10-3 0.2 0.2 0.3 0.02 0.03 3 • 10'3

PWR 4 1-7 • 10-10 2.0 3.0 2.0 a I 0.6 2 • 10-3 0.09 0.04 0.03 5 • 10-3 3 • 10,3 4 • 10'4

PWR 5 8.1. 10-9 2.0 4.0 1.0 0 0.3 0.3 2 • 10-3 0.03 9 • 10-3 5 • 10-3 I • 10,3 6 • 10,4 7 • 10-5

Plr.l 6 9.6 x 10-7 12.0 Ip.O 1.0 a N/A 0.3 2 • 10-3 8 • 10-4 8 • 10-4 I • 10- 3 9 • 10-5 7 • 10-5 I • 10'5

PWR 7 9.2 • 10-6 10.0 10.0 1.0 0 N/A 6 • 10-3 2 • 10-5 2 • 10-5 1 • 10- 5 2 • 10-5 1 • 10,6 1 • 10'6 2 • 10')

PWR8 2.8 • 10-6 0.5 0.5 N/A(e) a N/A 2 • 10- 3 5 • 10-6 1 • 10-4 5 • 10-4 I • 10-6 1 • 10-8 0 0

PWR 9 1.5 • 10-3 0.5 0.5 N/A 0 N/A 3 • 10-6 7 • 10-9 1 • 10- 7 6 • 10- 7 1 • 10-9 I x 10- ll 0 C

(a) Background on the isotope groups and release mechanisms is presented In Appendix VII of WASH-lAOO.

(b) Organic Iodine is combined with elemental todlne In the calculations. Any error is negligible since its release fraction Is
relatively small for all large release categories.

(c) Includes Ru, Rh, Co, Mo, Tc.

(d) Includes Y, La, Zr,Hb, Ca, Pro Md, Mp, Pu, Am, em.
(e) Not appltcable.

(f) A 10 meter elevation is used In place of zero representing the mld cpolnt of a potential containment break. Any Impact on the
results would be slight and conservative.
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TABLE 7.4-2

PERMANENT RESIDENT POPULATION FOR THE SEABROOK SITE

RadIus ("I)
~(Increnent) Interval " NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

0.5(0.5) 1 5 0 0 0 0 0 0 3 30 63 15 0 28 43 5 8

1.0 2 15 0 0 0 0 0 0 8 90 187 45 0 83 128 15 23

1.5 3 33 0 29 180 197 381 21 37 103 115 275 275 279 29 90 III

2.0 4 47 a 41 260 283 549 30 53 148 165 395 395 401 41 130 l59

2.5 5 212 765 356 369 a 0 239 117 243 189 176 293 122 113 68 63

3.0 6 259 935 435 451 0 a 292 143 297 231 215 358 149 138 83 77

3.5 7 315 908 619 50 0 0 0 151 261 234 lOS 138 147 32 55 78

4.0 8 385 1,072 731 60 0 a a 179 309 276 125 163 173 38 65 92

4.5 9 328 174 385 0 0 0 a 244 464 188 1,543 1,581 305 305 56 136

5.0(1.0) 10 372 197 435 a 0 0 a 276 526 212 1.747 1,790 345 345 64 154

6.0 11 653 1,202 144 a 0 0 0 638 1,120 1,323 1,723 1.113 323 391 947 512

7.0(1.5) 12 768 1,415 170 0 0 0 0 751 1.318 1.557 2.028 1.310 38b 460 1.114 602

8.5 13 1,376 2,536 304 a 0 0 0 1.345 2,362 2.790 3.633 2.347 691 825 1.996 1,079

10.0(2.5) 14 1,643 3.027 363 0 0 0 0 1,606 2.819 3,330 4.336 2.801 825 984 2,383 1.288

12.5 15 4.264 5,722 393 0 0 0 1.515 2.506 3.478 3.777 12,398 4,881 2,917 1.471 1.496 2.599

15.0 16 5,244 7,038 483 0 0 0 1,863 3.082 4,278 4,646 15,249 6.003 3,588 1,817 1.840 3,197

17.5 17 6.202 8.323 571 0 0 0 2,203 3,645 5,059 5,494 18.034 7,099 4.243 2,149 2,176 3,781

20.0(5.0) 18 7,091 9,517 653 0 0 0 2.519 4,167 5.785 6,282 20,619 8.117 4,852 2,457 2.488 4,323

25.0 19 13,680 4,635 0 0 0 0 360 9,900 77,130 72 ,495 83,5'0 42,750 21.420 5.805 1,620 8.325

30.0 20 16,717 5.664 0 0 0 a 440 12,098 94,253 88,589 102,061 52,240 26.175 7,094 1,980 10,173

35.0 21 9,280 7.656 0 0 0 0 0 0 45,240 403.216 81,664 52,757 39,394 28,490 4,779 6.589

40.0 22 10.720 8,844 0 0 0 0 a a 52,260 465,784 94,336 60,943 45,506 32,910 5,520 7.611
45.0 23 2,926 18.361 0 0 0 0 0 0 97,562 378.308 60.086 16,378 10,148 15,718 7,599 2,549
50.0 24 3.292 20.656 0 0 a 0 0 0 109.758 425.597 67,596 18.426 11.417 17.682 8.549 2,867
55.0 25 7,388 12.928 0 a 0 0 0 0 3.983 103.450 155,850 24,080 32,937 16,673 22,687 4,440

60.0 26 7.388 46,628 0 a 0 0 0 0 3.983 103,450 103,725 24.080 32,931 16,673 7,587 4,440

65.0 27 6,242 72 ,328 0 0 0 0 0 0 3.983 103.450 103,725 24,080 6,283 9,653 7,587 4,440
70.0 (15) 28 9.043 9.233 0 0 0 a 0 7,610 3.983 80.987 196.900 24,080 6,283 7.858 8,258 3,537
85 29 18,417 36,933 24.800 0 0 0 0 30.440 3,983 415.000 185,754 107,170 39.950 33.849 13.160 11.065

100 (50) 30 19,173 90,530 28,075 0 0 0 0 76,100 459,350 265,800 189,125 115.010 32,573 31,683 24,784 17,433
150 31 55,853 137,965 62,850 a 0 0 0 6,600 9,400 380.650 1,416,050 772,058 310,579 121,936 188,826 52,103
200 (150) 32 40.163 49,313 67.908 0 0 0 0 0 0 220,183 3 308,093 603 253 624.412 88,641 258,973 269,036
350 33 388,506 225,194 266.563 189,104 0 0 0 0 0 0 12,986.287 4,545,813 2.449,775 761,820 3,856,538 590 ,092
500 34 513.525 313 ,070 410,825 432,159 0 0 0 0 0 0 6,377 ,817 4,277 .284 5.951,951 1.146.257 139.345 514,727
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TABLE 7.4-3

TRANSIENT POPULATION WITHIN TEN MILES FOR THE SEABROOK SITE

•

Radtus (Mt~~ N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW(Increment Interval

0.5 1 0 0 0 0 0 0 0 0 3 3 2 0 2 0 0 0

1.0 2 0 0 0 0 0 0 0 0 8 8 3 0 3. 0 0 0
1.5 3 22 0 137 3726 2881 1319 38 7 170 9 93 4'65 252 2 20 54
2.0 4 31 0 192 5209 4028 1913 54 9 237 13 131 651 353 3 27 76
2.5 5 376 133 386 2814 0 0 968 210 44 40 14 79 13 12 24 19
3.0 6 459 162 471 3439 0 0 1183 244 53 49 18 97 15 15 30 24
3.5 7 185 51 2643 168 0 0 0 1535 42 20 5 10 10 5 20 18
4.0 8 214 94 3054 193 0 0 0 1773 49 23 6 12 12 6 23 20
4.5 9 110 24 1146 0 0 0 0 3154 576 27 621 130 28 28 586 13

-
5.0 10 179 27 1277 0 0 0 0 3514 642 31 691 145 31 31 652 14
6.0 11 189 75 437 0 0 0 0 1113 328 433 121 203 60 60 '315 119
7.0 12 222 88 514 0 0 0 0 1309 385 510 143 239 71 71 370 140
8.5 13 398 158 922 0 0 0 0 2346 691 913 256 428 127 127 663 251

10.0 14 475 189 1100 0 0 0 0 2801 824 1090 306 511 151 151 792 300
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TABLE 7.4-4

AGRICULTURAL LAND USE AND ECONOMIC DATA FOR THE SEABROOK SITE

CODE POLITICAl SEEDING HARVESTING FARM LANO DAIRY PRODUCT ANNUAL SALES VALUE OF FARM
NUMBER ENTITY MONTH MONTH FRACTION FRACTION $/ACRE $/ACRE

1 MAINE MAY SEPTEMBER .097 .171 235.6000 536.0000

2 N.H. MAY SEPTEMBER .107 .41B 151. 6000 912.0000

3 VT MAY SEPTHlBER .323 .811 145.0000 618.0000

4 MASS MAY SEPTEMBER .151 .284 294.7000 1440.0000

5 R.1. HAY SEPTEMBER .107 .258 447.0000 1997.0000

6 CONN MAY SEPTEMBER .174 .298 526.0000 2536.0000

7 N.Y. MAY SEPTEMBER .342 .552 184.0000 OOסס.683

8 N.J. MAY SEPTEMBER .215 .202 407.0000 2970.0000

9 PA MAY SEPTEMBER .309 .420 210.0000 ooסס.038'

10 OHIO HAY SEPTEMBER .652 .181 145.0000 815.0000

11 PL YMOUTH CO· MAY SEPTEMBER .173 .146 306.5700 1173.0000

12 NORFOLK CO. MAY SEPTEMBER .046 .053 423.7000 2211.0000

13 SUFFOLK CO. HAY SEPTEMBER 0.000 0.000 0.0000 NOT APPLICABLE

14 MIDOLESEX CO. MAY SEPTEMBER .082 .071 9B3.0000 3127.0000

15 ESSEX CO. MAY SEPTEMBER .092 .219 395.3400 2563.0000

16 WORCESTER CO. HAY SEPTEMBER .131 .392 284.8600 1123.0000

17 HILLSBOROUGH CO. MAY SEPTEMBER .058 .204 318.5600 1248.0000

18 ROCKINGHAM CO. MAY SEPTEMBER .103 .254 22-4.4800 1488.0000

19 MERRIMACK CO. MAY SEPTEI'I3ER .115 .543 164.1000 811.0000

20 BELKNAP CO. MAY SEPTEMBER .087 .359 82.2400 OOסס.999

21 STRAFFORD CO. MAY SEPTEMBER .113 .255 275.3000 1229.0000

22 DEL APRIL OCTOBER .531 .052 368.0000 OOסס.1038

23 MD APRIL OCTOBER .439 .245 237.0000 OOסס.1603

24 VA APRIL OCTOBER .41B .176 104.0000 OOסס.730

25 W.VA APRIL OCTOBER .282 .220 47.0000 OOסס.394

26 CARROL CO. MAY SEPTEMBER .045 .530 81.6300 618.QOOO
27 YORK CO. HAY SEPTEMBER .125 .200 257.7700 OOסס.769

28 ONTARIO MAY SEPTEMBER .091 .171 223.0000 447.0000
29 QUEBEC HAY SEPTEMBER .092 .171 223.0000 447.0000
30 NOVA SCOTIA MAY SEPTEMBER .089 .171 223.0000 447.0000
31 NEW BRUNSWICK HAY SEPTEMBER .089 .171 223.0000 447.0000
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TABLE 7.4-5

UPDATED ECONOMIC FACTORS (1978) FOR THE SEABROOK SITE

CRAC ECONOMIC FACTOR AND UNIT OF MEASURE VALUE
PARAMETER (1978 DOLLARS)

DCFLD Decontamination Cost of Farm Fields ($/Acre) 3.020E+02

DCRBP Decontamination Cost of Residential. Business. and 2.234E+03
Public Area ($/Person)

VRBP Value of Residential. Business, and Public Area 2.234E+04
(S/Person) -

CRElOC Relocation Cost (S/Person) 3.811E+03

CONHlK Cost of Milk Consumption (S/Person) 4.860E+Ol

CONCRP Cost of Non-Dairy Products Consumed (S/Person) 3. 154E+02

EVACON Evacuation Direct Costs ($/Evacuee) 1.250E+02
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TABLE 7.4-6

ESTIMATES OF EVACUATION CLEAR TIMES (HOURS/MINUTES)

•
Off Season SUlm1er

Weekday Weekend
Zones Fair Weather Fair Weather

l. Sectors 1-4(a) 2/00 4/30
(10 miles)

2. Sectors 5_6(b) 2/40 3/45
(2 miles)

3. Sectors 7-10 3/00 3/50
(10 miles)

4. Sectors 11-12 3/10 3/45 •(10 miles)

5. Sectors 13-16 3/00 3/40
(10 miles)

(a)Sixteen 22~0 sectors with sector 1 centered on the north counting
clockwise.

(b)This is an average of the 1800 Nand 1800 S , 2 mile radius data
encompassing sectors 5 and 6.

•
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TABLE. 7.4-7

SUMMARY OF CALCULATED ENVIRONMENTAL IMPACTS

•

•

Environmental Effect

Early Fatal ities

Latent Cancer
Fatalities/Year

Total Man.,Rem
(500 Mil es)

Direct Costs of
Mitigation ($)

Mean Value
(Effect/Year)

4.7 x 10-4

1.3 x 10-4

4.5 x 101

2.0 x 103
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TABLE 7.4-8

COMPARISON OF SEABROOK ACCIDENT DOSES WITH NORMAL OPERATION

•
Conditions

~Jhole Body
Maximum Dose

Population Doses
(0-50 Miles)

Population Doses

Accident
Categories

PWR 1-9

17 mrem/year/unit

31 man-rem/year/unit

44.9 man-rem/year/unit(a)

Normal
Operation

0.25 mrem/year/unit

1.41 man-rem/year/unit

24.5 man-rem/year/unit(b)

•
(a)Whole body dose commitment of greater than 80 years to the Seabrook Popu

latiorl within 500 miles.

(b)Whole body dose commitment of 100 years to the U.S. population from all
sources.

•
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CONDITIONS

Annual average of weather for 91 start
times
Accident ca~egories P.WR 1-9

Probability p~r year of an accident is
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GLOSSARY OF TERMS USED IN EVENT TREES

Definition of Events Used On the LOCA Event Trees
• 7.5

7.5.1

EVENT

LOCA Sizes:

A

NAME

LARGE LOCA

SB 1 & 2
ER-DLS

DESCRIPTION

Large LOCA - A rupture of primary coolant
piping equivalent to the break of a single
pipe whose diameter is greater than 10
inches, but which does not, in and of
itself, negate the effectiveness of the
ECC systems required to prevent core
melt.

.'

•

S

LOCA Events:

C

MEDIUM (M1) LOCA

MEDIUM (M2) LOCA

MEDIUM (M3) LOCA

SMALL LOCA

CSIS

Medium LOCA - A rupture of primary coolant
piping equivalent to the break of a single
pipe whose diameter is greater than 6
inches but less than or equal to 10
inches.

Medium LOCA - A rupture of primary coolant
piping equivalent to the break of a single
pipe whose diameter is greater than 3
inches (approximately) but less than
or equal to 6 inches.

Medium LOCA, A rupture of primary coolant
piping equivalent to the break of a single
pipe whose diameter is greater than 1.5
inches but less than or equal to 3 inches.

Small LOCA - A rupture of primary coolant
piping equivalent to the break of a single
pipe whose diameter is greater than 0.5
inches (approximately) but less than
or equal to 1.5 inches.

Containment Spray Injection System -
The CSIS is designed to remove heat from
the containment atmosphere to prevent
overpressurization during the injection
phase of a LOCA. The heat removed from
the steam is passed to the service water
system. The CSIS consists of two
containment spray pumps (motor-driven)
which deliver water from the RWST to

7.5-1
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D ECI
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spray headers in the containment. This
spray condenses the steam in the
containment atmospheres.

Success is defined as at least one out
of two containment spray pumps delivering
water to the containment atmosphere
through the nozzles of its respective
spray headers.

Emergency Coolant Injection - The ECI
system is designed to replenish the water
lost from the reactor coolant system
(RCS) through the LOCA break.

o ECI for Large and Medium-l LOCA's -
ECI consists of four accumulators filled
with borated water (held at 600 psi
by pressurized nitrogen) which inject
into the RCS cold legs, and two RHR
pumps injecting water from the RWST
into the RCS cold legs.

Success is defined as injection into
the RCS cold legs of at least one out
of two PHR pumps (taking suction from
the RWST), and at least three out of
four accumulators.

o ECI for Medium-2 LOCA - ECI consists
of four accumulators filled with borated
water (held at 600 psi by pressurized
nitrogen) which inject into,the RCS
cold legs, along with two CP and two
SIP injecting water from the RWST into
the RCS cold legs.

Success is defined as injection into
the RCS cold legs of (a) two out of
two SIP (taking suction from the RWST)
and at least three out of four
accumulators, or (b) at least one out
of two CP and one out of two SIP (taking
suction from the RWST) and at least
three out of four accumulators.

o ECI for Medium-3 LOCA - ECI consists
of two CP and two SIP, injecting water
from the RWST into the RCS cold legs.

7.5-2
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Success is defined as injection into
the RCS cold legs of (a) at least one
out of two CP and one out of two SIP,
or (b) two out of two SIP, taking
suction from the RWST.

o ECI for Small LOCA - ECl consists of
two CP and two SIP, injecting water
from the RWST into the RCS cold legs.

Success is defined as injection into
the RCS cold legs of (a) one- out of
two CP and one out of two SIP, or (b)
two out of two CP, or (c) two out of
two SIP, taking suction from the RWST.

Containment Spray Recirculation System 
The CSRS is designed to remove heat from
the containment atmosphere to help prevent
containment overpressure during the
recirculation phase of a LOCA. The CSRS
consists of two containment spray pumps
delivering water from the containment
sump to spray headers in the containment
atmosphere.

Success is defined as at least one out
of two containment spray pumps delivering
water from the containment sump to the
containment atmosphere through the nozzles
of its respective spray headers.

Emergency Coolant Recirculation - The
ECR system is designed to recycle the
water spilled to the containment sump
back to the core in order to keep it
covered and continue to remove decay
heat from the core during the
recirculation phase of a LOCA, and to
therefore help prevent core melt.

o ECR for Large and Medium-l LOCA's-
ECR consists of two RHR pumps injecting
water from the containment sump into
the RCS cold legs.

Success is defined as at least one
out of two RHR pumps taking suction
from the containment sump and
discharging to the RCS cold legs.

7.5-3
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a ECR for Medium-2 LOCA - ECR consists
of two RHR pumps, two SIP, and two
CP injecting water from the containment
sump into the RCS cold legs.

Success is defined as (a) at least
one out of two RHR pumps, or (b) two
out of two SIP, or (c) at least one
out of two CP and one out of two SIP,
taking suction from the containment
sump and discharging to the RCS cold
legs.

a ECR for Medium-3 LOCA - ECR consists
of two CP and two SIP injecting water
from the containment sump into the
RCS cold legs.

Success is defined as (a) at least
one out of two CP and one out of two
SIP, or (b) two out of two SIP, taking
suction from the containment sump and
discharging to the RCS cold legs.

a ECR for Small LOCA - ECR consists of
two CP and two SIP, injecting water
from the containment sump into the
RCS cold legs.

Success is defined as (a) one out of
two CP and one out of two SIP, or (b)
two out of two CP, or (c) two out of
two SIP, taking suction from the
containment sump and discharging to
the RCS cold legs.

Emergency Core Functionability - This
event is not a system, but is included
to take into account the possibility
that even if ECI succeeds, it may be
ineffective at cooling the core. This
could occur, for example, as a result
of serious core damage which occurs prior
to or during ECI. Such an event is
assumed only under severe stresses due
to blowdown in the case of a large LOCA.
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Success is defined as the ability of
ECl to cool the core t given that ECl
is successful.

Reactor Protection System - The RPS is
designed to shut down the nuclear reaction
in the core if an abnormal condition
exists t in order to reduce the amount
of heat which is produced and make it
possible to put the plant in a safe
condition.

Success is defined as bringing the reactor
to a subcritical (shutdown) condition.

Auxiliary Feedwater System and Secondary
Steam Relief - The AFWS and SSR is
designed to remove heat from ~he RCS
to help prevent core melt. Water is
added to the system generators by two
AFW pumps (one motor-driven t one steam
turbine-driven) which take suction from
the condensate storage tank. The water
is allowed to boil in the steam generator,
removing heat from the RCS. This steam
is then released through the SSR valves.

Success is defined as at least one out
of two AFW pumps delivering water to
the steam generators from the condensate
storage tank and release of the created
steam through the SSR valves.
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Definition of Events Used On Transient Event Trees •
EVENT

T

K

M

L

NAME

TRANSIENTS

RPS

PCS

AFWS & SSR

DESCRIPTION

Transients - Any abnormal condition in
the plant which requires that the plant
be shut down, but which does not qualify
as a LOCA (i.e., it does not involve
a rupture of primary coolant piping
equivalent to the break of a single pipe
whose diameter is greater than 0.5
inches).

Reactor Protection System - The RPS is
designed to shut down the nuclear reaction
in the core if an abnormal condition
exists, in order to reduce the amount
of heat which is produced and make it
possible to put the plant in a safe
condition.

Success is defined to be bringing the
reactor to a subcritical (shutdown)
condition.

Power Conversion System - Designed as
the normal method of removing heat from
the RCS. Steam created in the steam
generators is sent through the main steam
lines to the main turbine or turbine
bypass and on to the condenser. The
condensate is then pumped through the
condensate and feedwater systems and
returned to the steam generator to be
turned into stea~. again.

For a transient, success is defined as
the steam from the steam generators being
sent to the condenser by way of the
turbine bypass, condensed, and the
condensate returned to the steam generator
by the condensate and feedwater pumps.

Auxiliary Feedwater System and Secondary
Steam Relief - The AFWS and SSR is
designed to remove heat from the ReS
to help prevent core melt. Water is
added to the steam generators by two
AFW pumps (one motor-driven, one steam
turbine-driven) which take suction from
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P

Q

u

S/RV-O

S/RV-R

CVCS
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the condensate storage tank. The water
is allowed to boil in the steam generator,
removing heat from the RCS. This steam
is then released through the SSR valves.

Success is defined as at least one out
of three AFW pumps delivering water to
the steam generators from either the
condensate storage tank or the service
water system, and release of the created
steam through the SSR valves.

Safety/Relief Valves - Open - The
pressurizer S/RVs are designed to relieve
excess pressure in the RCS in order to
prevent overpressurization and therefore
to prevent possible subsequent damage
to the RCS piping and vessels. Small
amounts of excess pressure are relieved
by one or both of the two power operated
relief valves (PORVs). If the pressure
spike is excessive, or the PORVs fail
to open, pressure will be relieved by
one, two, or three of the three safety
valves (SVs) •

Success is defined as the opening of
the necessary number of S/RVs to prevent
RCS overpressurization.

Safet /Relief Valves - Reclose - The
pressurizer S RVs are also designed to
reclose once the excess RCS pressure
has been relieved. This reclosing keeps
most of the water inventory within the
RCS, preventing a LOCA type accident.

Success is defined as the reclosing of
all the S/RVs which opened, once the
excess RCS pressure is relieved. (If
any PORVs are stuck open, the operator
can manually close a motor-operated block
valve if he realizes what is happening, i

which will stop, flow through the PORVs.
This valve closure will satisfy the
success criteria.)

Chemical and Volume Control System 
The CVCS is designed to maintain water
inventory in the ReS for most normal
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operations and transients. Excess water
is drained from the RCS and eventually
brought to the volume control tank.
If water is needed it is added from the
volume control tank by three charging
pumps.

During a transient, success is defined
as maintaining water inventory in the
RCS about the core.

Residual Heat Removal System - The RHRS
is designed to bring the reactor to cold
shutdown once the RCS temperature and
pressure have been brought down to about
3500 F and 400 psi respectively. The
RCS is cooled by passing the RCS water
through heat exchangers which cool the
water by passing the heat to the component
cooling water system, and from there
to the service water system. The RHRS
consists of two RHR pumps taking suction
from the Loop A hot leg, two RHR heat
exchangers which take discharge from
the pumps (and which themselves discharge
back to the RCS), the component cooling
water system which circulates water in
a closed loop. taking heat from the RHR
heat exchangers and passing it out from
the component cooling water heat
exchangers. and the service water system.
which takes heat from the component
cooling water system and discharges it
to the environment.

Success is defined as at least one out
of two RHR pumps delivering water from
the Loop A hot leg through its respective
RHR heat exchanger and on back to the
RCS. the component cooling water system
passing water through the same heat
exchanger and removing heat. and the
service water system taking the heat
from the component cooling water system.

Reactor Vessel Rupture - A vessel rupture
large enough to negate the effectiveness
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of the ECC systems required to prevent
core melt, or rupture of sufficient
primary coolant piping in a pattern that
negates the effectiveness of those same
ECC systems.

Containment Spray Injection System
(Injection Phase) - The CSIS is designed
to remove heat from the containment
atmosphere to prevent overpressurization
during the injection phase of a LOCA.
The heat removed from the steam is passed
to the service water system. The CSIS
consists of two containment spray pumps
(motor-driven) which deliver water from
the RWST to spray headers in the
containment. This spray condenses the
steam in the containment atmosphere.

Success is defined as at least one out
of two containment spray, pumps delivering
water to the.containment atmosphere
through the spray nozzles of its
respective spray headers •

Containment Spray Recirculation System~

The CSRS is designed to remove heat from
the containment atmosphere to help prevent
containment overpressure during the
recirculation phase of a LOCA. The CSRS
consists of two containment spray pumps
delivering water from the containment
sump to spray headers in the containment.
This spray condenses the steam in the
containment atmosphere.

Success is defined as at least one out
of two containment spray pumps delivering
water from the containment sump to the
containment atmosphere through the spray
nozzles of its respective spray headers.

Residual Heat Removal System - The RHRS
1s designed to remove heat from the
containment to help prevent core melt
and containment overpressure. The heat
is removed by passing the water which
has accumulated in the containment sump
through heat exchangers which cool the
water by passing the heat to the component

7.5-9



7.5.4

SB 1 & 2
ER-OLS

cooling water system, and from there
to the service water system. The RHRS
consists of two RHR pumps taking suction
from the containment sump, two RHR heat
exchangers which take discharge from
the pumps, the component cooling water
system, which circulates water through
in a closed loop, taking heat from the
RHR heat exchangers and passing it out
from component cooling water heat
exchangers, and the service water system,
which takes heat from the component
cooling water system and discharges it
to the environment.

Success is defined as at least one out
of two RHR pumps delivering water from
the containment sump through its
respective RHR heat exchanger, the
component cooling water system passing
water through the same heat exchanger
and removing the heat, and the service
water system taking the heat from the
component cooling water system.

Definition of Events Used On Containment Event Tree

•

•
a.

y

CR-VSE

CL

CR-B

CR-OP

Containment Rupture - Vessel Steam
Explosion - Steam flashing caused by
the interaction of the molten cor~with

wa ter in the bottom of, the reactor vessel
causes vessel overpressure and subsequent
shattering of the vessel. Missiles
created by the shattered vessel rupture
the containment.

Containment Leakage - Failure of the
containment to completely isolate.

Containment Rupture - Burning - Hydrogen
accumulated in the containment ignites,
causing instantaneous overpressure which
ruptures the containment.

Containment Rupture - Overpressure 
Steam created in the core and released
to the containment is not condensed by
the containment ESF systems, slowly
building up containment pressure until
overpressure occurs, rupturing the
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containment.

Containment Rupture - Melt-Through -
The molten core melts through the bottom
of the reactor vessel and the containment
base mat, thus breaching the containment •

7.5-11



SB 1 & 2
ER-OLS

REFERENCES

1. Federal Register, Vol. 45, No. 116, p. 40101, "Nuclear Power Plant
Accident Considerations Under the National Environmental Policy Act
of 1969," June 13, 1980.

2. WASH-1400, (NUREG-75/014), The Reactor Safety Study, "An Assessment
of Accident Risks in U.S. Commercial Nuclear Power Plants," NRC,
October 1975.

3. NUREG/CR-0603, "A Risk Assessment of a Pressurized Water Reactor
For Class 3-8 Accidents," R.E. Hall, Principal Investigator, October
1979.

4. WCAP-9691, NUREG-0578, 2.1.9., "A Transient and Accident Analysis,"
Westinghouse Electric Corporation, March 1980.

•

6. EPRI NP-803, "WAMCUT, A Computer Code for Fault Tree Evaluation,"
Electric Power Research Institute, June 1978.

5. EPRI 217-2-5, "User's Guide for the WAM-BAM Computer Code," Electric
Power Research Institute, January 1976.

7. EPRI NP-265, "ATWS: A Reappraisal, Part II, Evaluation of Societal
Risks Due to Reactor Protection System Failure, Vol. 3," PWR Risk
Analysis, Electric Power Research Institute, August 1976. •

8. EPRI NP-262, "PWR Sensitivity to Alterations in the Interfacing
Systems LOCA," Electric Power Research Institute, September 1976.

9. NUREG-0440, "Liquid Pathway Generic Study," USNRC, February 1978.

10. Seabrook 1 and 2, FSAR, (DRAFT), Docket No.'s 50-443 and 50-444
(1980).

11. Rand McNally Road Atlas, United States-Canada-Mexico, Rand McNally
Col, San Francisco, CA, 1980.

12. 1970 Census of Population, Characteristics of Population, Vol. 1,
Part 22, U.S. Department of Commerce, Social and Economic Statistics
Administration, Bureau of Census, February 1973.

13. Population: Geographic Distribution: Census Divisions and
Subdivisions by the Ministry of Trade and Commerce Statistics Canada,
June 1977.

7.5-12 •



• 14.

SB 1 & 2
ER-OLS

1978 Census of Agriculture, Preliminary Report, Massachusetts, New
Hampshire, Maine, U.S. Department of Commerce, Bureau of the Census,
May 1980. J

•

•

15. u.S. Consumer Price Index, Published by U.S Department of Commerce,
1974 and 1978.

16. "Preliminary Evacuation Clear Time Estimates for Areas Near Seabrook
Station," submitted to USNRC, August 4, 1980.

17. Seabrook Station Environmental Report - Operating License Stage,
Table 5.2-26.

18. "The Effects on Populations of Exposure to Low Levels of Ionizing
Radiation," Committee on Biological Effects of Ionizing Radiation,
National Academy of Sciences, Washington, D.C. (1980) •

7.5-13



CHAPTER 8
ECONOMIC AND SOCIAL EFFECTS

OF
CONSTRUCTION AND OPERATION



•

8.1

SB 1 & 2
ER-GLS

CHAPTER 8

ECONOMICS AND SOCIAL EFFECTS OF CONSTRUCTION AND OPERATION

CONTENTS

Page No.

ECONOMIC EFFECTS.......................................... 8.1-1

SOCIAL EFFECTS •••...•.....•... e.a •••••••••••••••••••••••••• 8.2-1•

•

8.2

8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.1.6
8.1.7
8.1.8
8.1.9
8.1.10

8.2.1
8.2.2
8.2.3

Station Electrical Output •••.•••..•.•.•••.•••.•
Electrical Revenues .......•....•..........•..••
State and Local Taxes .
Earnings ~ ..' .
Personal Taxes .
Empl oymen t ' .
Plant Operation Costs ••••••••••••••••••••••••••
Plant Capital Costs .

...... Fuel Costs .
Transmission Facilities ••••••••••••••••••••••••

Local Impac t .
Environmental Impact .
Educational~Facl1ities .•••••••••••.•••.••••••••

8.0-1

8.1-1
8.1-1
8.1-2
8.1-2
8.1-2
8.1-2
8.1-3
8.1-3
8.1-3
8.1-3

8.2-1
8.2-1
8.2-1

-------------- --.



8.1 ECONOMIC EFFECTS



•
SB 1 & 2

ER-OLS

CHAPTER 8

ECONOMICS AND SOCIAL EFFECTS OF CONSTRUCTION AND OPERATION

This chapter;discusses the effects associated on a local and state level
with the operation of Seabrook Station, Units 1 and 2. The following data
reflects changes and updated information from that previously presented
in the ER-CPS Chapters 8 and 11, which dealt primarily with the effects
of plant construction. All information presented below assumes both units
are operational with all construction completed. Since benefits and costs
beyond 10 years would be very difficult to estimate, and also would tend
to favor the operation of the plant, all economic data is estimated for
the first 10 years of operation and presented in 1986 dollars for
compatibility and comparison purposes. The discount rate used throughout
this section is 15.5%.

The economic effect of the facility will be mainly due to the supply of
electricity from the station, the revenue produced from sale of electricity,
additional area employment, and increased local taxes ••
8.1

8.1.1

ECONOMIC EFFECTS

Station Electrical Output

Over its expected lifetime in excess of 30 years, the Seabrook Station units
will supply not only New Hampshire but all of New England with a base supply
of electricity, free from foreign interference. Based upon a conservative
65% average annual capacity factor, the yearly generation per unit will
be 6,548,100 MWH, or 13,096,200 MWH for the facility. The lifetime
generation of Seabrook Station" should be over 390 million MWH.

Projections into the future, especially over 30 years, are very difficult,
but if the usage of electricity from Seabrook is similar to that of PSNH
in 1979, the following is an estimate of the distribution among the various
classes of customers:

The primary benefit to the owners of Seabrook Station is the value of the
electricity sold from the units. Based upon PSNH 1980 average operating
revenue of 5.638 cents/KWH, this revenue would be about $740 million/year •
Future projection of generating revenues are based upon the 1980 average
eiectric revenue escalated at 8%/yr and presented in 1986 dollars. The
value of the first 10 years of plant operation is $8,838 million.

•'

8.1.2

Residential
Commercial (General)
Industrial
Other
Losses

Electrical Revenues

30.0%
9.6%

30.7%
22.8%
6.9%
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•
The operation of Seabrook Station will affect the tax revenues received
locally and within the state. At this time, the state has neither a sales tax
nor a state income tax; therefore, revenue from local property taxes is
extremely important for support of municipal services.

Real estate taxes on utility plants are levied by the municipality in which
Ithe property is located. There have been bills before the state legislafure

to tax generating facilities by the state but they have not been passed [nto
law. The success or failure of future bills will have a substantial eff~ct
upon the taxes which must be earned and paid by the Seabrook facility.

In 1980, Seabrook Station was taxed approximately $4 million in local reral
estate tax. This figure reflects in the doubling of the town budget bet,ween
1977 and 1979. Although it is very difficult to project, it would appedr that
over the long-term, taxes on the site in the order of $4-$5 million/yea~ (in
1980 dollars) would adequately support the town government.

If, however, Seabrook Station is taxed upon a state-wide basis, the amount of
real estate taxes will increase drastically. Based upon the 1979 state I
average real estate tax rate of 2.5%, the average annual tax on Seabrook would
be approximately $90 million. Real estate taxes are considered part of the
fixed charges on the facility.

8.1.4 Earnings •
Public Service must also pay a franchise tax to the state amounting to 9% of
net earnings after all taxes including the franchise tax. The estimated state
franchise tax for the first full year of operation is $5 million for PSNH
35.2+% per share. This tax will decline in each subsequent year as the
earning requirements will be less as net plant decreases. Franchise taxes are
considered part of the fixed charges on the facility.

8.1.5 Personal Taxes

It would be extremely difficult to measure the burdens placed on local
government jurisdictions by the employees of the plant. We, therefore,
propose that tax payments by those employees not be considered as part of the
benefits of the plant, but rather as an offset to local and state services
extended to them. For the same reason, we do not propose to estimate the
property tax payments of the employees in their respective communities.

Employment

The station is expected to employ about 500 personnel plus 100 contract
guards, most of whom will live outside of the town of Seabrook but within 10 
15 miles of the site. The combined annual payroll will be approximately
$29 million (in 1986 dollars). This payroll includes certain fringe benefits
which are eventually spent in the area of the employee's residence.

8.1-2
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The annual operation and maintenance cost is estimated at about $45 million
per year/per unit (in 1986 dollars), which includes plant payroll. Expenses
in this item also include plant expenses and small non-capital purchases.
It is expected that few of the purchases will be made locally, and therefore,
they should have no effect in the surrounding areas. Employment costs are
a benefit to the area but a cost to the facility.

8.1.8 Plant Capital Costs

Based upon the current cost estimate and completion schedule, the annual
fixed cost on the plant investment is estimated at approximately $863
million. The investment in the station will be completed prior to the
operation of the plant, and therefore, will have to be repaid regardless
of whether the facility runs or not. To be conservative, real estate taxes
have been estimated at 2.5% of net investment.

8.1.9 Fuel Costs

Ten year fuel costs are shown below for Units 1 and 2. Very little of this
money will be spent in the local area. Total present value of ten years
of fuel expense = $774 million •

• Annual Nuclear Fuel Cost by Year of Operation ($ /MWH)

Year Unit 1 Unit 2 Year Unit 1 Unit 2

1 $9.67 $10.43 6 $ 10.27 $ 10.97
2 8.97 9.48 7 10.43 11.52
3 9.26 10.09 8 10.98 12.15
4 9.76 10.32 9 11.62 12.32
5 10.02 10.48 10 12.25 13.53

10 Year Present Value @ 15.5% $56.76 $61.41

8.1.10 Transmission Facilities

Total transmission costs including interest associated with the station
are estimated at $46 million. While there may be some local disruption
and environmental costs during construction of these facilities, operation
of the line should cause no additional effects. The present value of ten
years of fixed charges on these lines, including operation and maintenance
charges, is estimated at $58 million •

••
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The social effects of operating nuclear facilities are generally minimal.
While some impact may be expected from 450 additional workers in the area»
this should be more than offset by the benefit from employee payroll and
increased tax revenue.

8.2.1 Local Impact

Due to the small numbers of permanent employees at the site» and the
dispersion of these families throughout the area» little impact is expected
on the local housing» school or municipal services. In addition» these
employees have moved into the area gradually over a 5-6 year period.

The plant site itself should impose very little» if any» local impact on
municipal services since it is basically self-contained» using only portions
of the municipal water system.

Local impact of travel by employees and equipment and supply shipment again
should be minimal relative to the size of local commerce related travel.

The station» which is subject to state and federal water» air, solid waste
and radiation requirements» will» during normal operation» have a very small
if measurable impact on the local environment.•
8.2.2

8.2.3

Environmental Impact

Educational Facilities

•

The Seabrook Station Education Center has been in operation and open to
the public» individually and in groups» since 1978. This facility has served
to inform and educate the public not only on the various aspects of the
station» such as construction» operation» safety» waste disposals» etc.»
but also on the area environment. No cost benefit is estimated •

8.2-1
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CHAPTER 9

ALTERNATIVE ENERGY SOURCES AND SITES

The most recent projections for energy and demand growth on the Public
Service system are described in Chapter 1. The projected peak loads,
capabilities and reserves for New England are also described. These data
show the need for the two Seabrook Station units to provide capability and
additionally to reduce oil imports and burning to mandated levels.

9.1 ALTERNATIVES NOT REQUIRING THE CREATION OF NEW GENERATING
CAPACITY

•

•

The effects, as they may best be estimated, of pricing and conservation
upon demand a~e incorporated' in the forecasting methodology and in the
results. It is unrealistic to expect that wise-use programs and improved
customer energy utilization could reduce demand so much that the need for
Seabrook Station will be eliminated or delayed.

The projected capacity retirements on the NEPOOL system between 1981 and
1986 total 187 MW. Rescheduling these retirements will not affect the need
for Seabrook Station.

Purchased power from Canada continues to be investigated. Current estimates
are that to transmit firm power to New England if it were to become
available, would require a 8-year construction program. Imported power
cannot be counted upon to displace the need for Seabrook Station.

9.1-1
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ALTERNATIVES REQUIRING THE CREATION OF NEW GENERATING CAPACITY

•

•, --

The information in Section 9.2 of the Seabrook Station ER-CPS has not changed
significantly. There are no new generation alternatives to Seabrook Station.
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COMPARISON OF PRACTICABLE ALTERNATIVES AND THE PROPOSED FACILITY

•

•

As discussed previously, there are no practicable alternatives to Seabrook
Station. The conclusions reached in the Seabrook Station ER-CPS remain
unchanged.
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CHAPTER 10

STATION DESIGN ALTERNATIVES

INTRODUCTION

•

•

This chapter compares the economic and environmental costs and engineering
considerations of feasible alternative station systems with the selected
station systems. The major station systems that were considered include
the circulating, intake, discharge, chemical, biocide, sanitary waste, liquid
radwaste, gaseous radwaste, transmission, and other systems.
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CHAPTER 10

STATION DESIGN ALTERNATIVES

This chapter compares the economic and environmental costs and engineering
considerations of feasible alternative station systems with the selected
station systems. The major station systems that were considered include
the circulating, intake, discharge, chemical, biocide, sanitary waste, liquid
radwaste, gaseous radwaste, transmission, and other systems.

10.1 CIRCULATING SYSTEM

•

•

The information for this section is unchanged from the information presented
in Section 10.1 of the Seabrook Station 1 & 2 ER-CPS •
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•

•

The information for this section remains unchanged from the information
presented in Section 10.2 of the Seabrook Station 1 & 2 ER-CPS •
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•

•

The information for this section remains unchanged from the information
presented in Section 10.3 of the Seabrook Station 1 & 2 ER-CPS.
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•

•

The information in this section remains unchanged from information
presented in the Seabroa"k Statfoti-i-&--i-ER.::CPS. --------
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•

•

The information in this section has changed from that presented in the
Seabrook Station 1 and 2 ER-CPS, as noted below.

The method of biofouling control selected for the circulating and service
water systems for Seabrook Station is continuous low-level chlorination. As
described in Section 3.6 of the ER-OLS for the Seabrook Station, sodium
hypochlorite solution will be produced on site by four hypochlorite generators
using 1,200 gpm of seawater taken from the circulating water system.
Injection of about 2 mg/l of equivalent chlorine as hypochlorite solution at
the throats of the three offshore intake structures will provide for the main
injection points. Additional injection points are located in the transition
structure, the circulating water pump house, the service water pump house and
the discharge transition structure should it be necessary to inject booster
doses to maintain an effective antifoulant chlorine residual.

A cost analysis for both generating units indicates that backflushing on a
schedule of twice a month during the fouling season and once a month during
the rest of the year would cost approximately $3 million per year. If a
schedule of backflushing only once a month during the biofouling season is
possible, the cost will be reduced to approximately $1.5 million per year.
Continuous low- level chlorination during a similar fouling season at an
injection level of 2.0 mg/l will cost approximately $1.4 million per year •
Sodium hypochlorite will be injected at such a rate as to maintain a level of
0.2 mg/l or less of total residual oxidant measured as equivalent C12 in the
discharge transition structure.

While the costs for backflushing and chlorination are similar for the minimum
expected treatment, backflushing poses the potential of a much greater
economic loss. The procedure to reverse the circulating water flow is complex
and has the potential of inducing hydraulic and thermal transients which could
result in a plant shutdoWn. The resulting loss of electrical generation could
be considerable, approaching $1 million just to bring the two units back to
100% power. Additional losses could also be incurred including the delay
required to realign mechanical and electrical systems before the plant could
resume full power operation.

Additional information is presented in Sections 3.6 and 5.3 of the ER-OLS for
Seabrook Station•
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S,ANITARY WASTE SYSTEM

•

•

The information in this section remains unchanged from information presented
in the Seabrook Station 1 & 2 ER-CPS •
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LIQUID RADWASTE SYSTEMS

•

•

At the ER-CP$ stage, the amount of radioactivity in liquid effluents from
the Seabrook site, as described in Subsection 3.5.1, was within the numerical
guides for design objectives and limiting conditions of operation set forth
in the proposed Appendix I to 10 CFR 50. Thus, no analysis of liquid
radwaste treatment system alternatives was required.

The off-site doses calculated for the ER-DLS, as described in Subsection
5.2.4, are also within the numerical guides of the formally adopted version
of Appendix I to 10 CFR 50. No analysis of liquid radwaste treatment system
alternatives is, therefore, required.
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GASEOUS RADWASTE SYSTEMS

•

•

At the ER-CPS stage, the amount of radioactivity in gaseous effluents from
the Seabrook site, as described in Subsection 3.5.2, was within the numerical
guides for design objectives and limiting conditions of operation set forth
in the proposed Appendix I to 10 CFR 50. Thus, no analysis of gaseous
radwaste treatment system a~ternatives was requi!ed~

"

The off-site doses calculated for the ER-DLS, as described in Subsection
5.2.4, are also within the numerical guides of the formally adopted version
of Appendix I to 10 CFR 50. Accordingly, no analysis of gaseous radwaste
treatment system alternatives is required •
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•

•

The information in this section remains unchanged from that presented in
Section 10.9 of the Seabrook Station ER-CPS except as noted below.

The description of Alternative 1 requires that one line to Tewksbury
electrically bypasses Scobie Substation:

1 - 345 KV Line - Seabrook Substation to Newington Substation

1 - 345 KV Line - Seabrook Substation to Scobie Substation

1 - 345 KV Line - Seabrook Substation to Tewksbury via Scobie
Substation, and

1 - 345 KV Line - Scobie Substation to Tewksbury Substation

Alternative 2 requires that the Sandy Pond Line electrically bypasses the
Tewksbury Substation to maintain a stable system.

The description of Alternativ~ 2 should read as follows:

1 - 345 KV Line - Seabrook Substation to Newington Substation

1 - 345 KV Line - Seabrook Substation to Tewksbury Substation

1 - 345 KV Line - Seabrook Substation -to Sandy Pond Substation

1 - 345 KV Line - Scobie Substation to Tewksbury Substation

Alternative 2 requires 52.1 miles of additional line be constructed and
an additional 36.4 miles of right-of-way be purchased.

The total cost for Alternate 2 is $18,405,000 •
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Material originally contained in this section, as well as Section 10.11,
as part of theER-CPS has been relocated to adhere to the format outlined
in Regulatory Guide 4.2, Revision 2, dated July 1976. However, for
consistency, original ER-CPS sections are referenced below with their new
ER-OLS section locations.

Otherwise, there were no other systems considered for Seabrook Station.

10.10.1 Service Water Alternatives

The alternate service water systems concepts considered for Seabrook Station
has been changed, most notably by the incorporation of one alternative 
cooling towers - as the proposed system. ER-OLS Section 3.4 describes these
changes.

10.10.2 The Proposed Plant

•

-.
)

The benefits and costs of Seabrook Station, partially described in ER-CPS
Section 10.11, are now fully described in ER-DLS Chapter 8, Sections 8.1
and 8.2, respectively •
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CHAPTER 11

SUMMARY BENEFIT-COST ANALYSIS

A facility like Seabrook Sta~ion affects both the region in which it exists
and also the nation as well. Presented below is an analysis of the overall
effect of the quantifiable items on a national basis. This analysis is
based upon the first ten years of operation of the plant; data beyond that
point becomes increasingly difficult to the project, and subject to forces
which may not even today be recognizable. However, the analysis is
conservative since the plant fixed costs decrease rapidly after ten years,
and therefore, a longer study would only increase the facilities' benefits.

11.1 BENEFITS

•

•

The primary benefit of the station consists of the value of the electricity
generated. Using an estimate of 1986 generating revenue of 8.95 cents/KWH
escalated at 8%/yr and presently valued to 1986 at 15.5% interest, the
revenue benefits for the entire station over the first ten years of operation
equals $8,838 million.

The nation will also benefit from the reduction of approximately 25 million
barrels of imported oil annually that can be avoided through electrical
generation by this facility.
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TABLE 11.1

NATIONAL BENEFIT-COST ANALYSIS

Benefits

Power Revenue

Total

Costs

1986 Present Value

$8,838 Million

$8,838 Million

Unit 1 and Common $2,533 Million
Unit 2 1,594 Million
Fuel 774 Million
Operation and Maintenance 665 Million
Transmission Investment 58 Million

Total $5,624 Million

Total Net Benefits $3,214 Million

• Total Benefits to Total
Cost Ratio 1.57

Notes: 1) Benefits and Costs are calculated over the first ten years of
plant operation and present valued back to 1986 at 15.5%.

2) Revenues and Operation and Maintenance are assumed to escalate
at 8%/yr from 1986.

3) If revenues are assumed to grow at 4%/yr beyond 1986, total
revenues = $7,617 million and the benefit -cost ratio =1.35.

•
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•

•

The estimated construction cost for Seabrook Station is currently $2,470
million plus $1,090 million in construction interest. The present value
of the fixed charges to repay the expenses of Unit 1 and common is $2,533
million and for Unit 2 is $1,594 million for the .first ten years of
operation. These figures are based upon PSNH costs of money with the present
value calculated at 15.5% interest.

Operation and maintenance costs have been escalated at 8% from the 1986
figure of $45 million per unit and present value calculated at 15.5%
interest. The resulting ten year figure is $665 million.

Detailed nuclear fuel projections were used over ten years of operation
to determine the 1986 value of ten years of operation of $774 million.

The investment in transmission facilities is estimated at $46 million and
the value of the first ten years of operation is $58 million •

11.2-1



11.3 BENEFITS - COST RATIO



• 11.3 BENEFIT-COST RATIO

SB 1 & 2
ER-OLS·

•

•

A summary of the various benefits and costs are shown in Table 11.1. The
net benefit ratio is calculated at 1.57. It should be noted that if revenues
grow only 4%/yr beyond 1986, total revenues decrease to $7,617 million,
reducing the benefit-cost ratio to 1.35 •
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ENVIRONMENTAL APPROVALS AND CONSULTATIONS

The licenses, permits, and other approvals required by local, state, and
federal governments to ensure environmental protection for construction
activities and operation of Seabrook Station, including the associated
facilities, are listed below:

•

Agency Issuing Permit

Nuclear Regulatory Commission
(NRC), formerly Atomic
Energy Commission (AEC)

NRC

U.s. Environmental
Protection Agency (EPA)

EPA

Item Requiring Permission

Construction permit

Operating license

Approval of once-through
cooling system by
Determination granted
under Section 316 of Fed.
Water Pollution Control
Act, as amended

National Pollutant
Discharge Elimin~tion

System Permit NH0020338
for settling basin effluent
during construction

Status

Granted 7/7/76

Submitted

Granted 6/77, 8/78

Granted 7/20/76

•

EPA

U.S. Army Corps of
Engineers (COE)

COE

National Pollutant Submitted
Discharge Elimination
System Permit for plant
effluents during operation

Permission to install all Granted 9/76
temporary and permanent
structures that may be a
hazard to navigation or
anchorage

Permission to dredge and Granted 9/76
dispose of dredged material
for the installation of in-
take and discharge facilities
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Agency Issuing Permit

COE

N.H. Public Utilities
Commission N.H. Site
Evaluation Committee
(PUC and SEC)

N.H. PUC - SEC

N.H. PUC

SB 1 & 2
ER-OLS

Item Requiring Permission Status

Permission to dredge and Granted 9/76
dispose of dredged material
for the installation of
barge landing facilities

Certificate of site and Granted 1/29/74
facility

Revised transmission line Granted 12/13/79
and tunnel routing

Transmission water crossing Granted 1/29/74
license

•

License for water conduits Granted 1/29/74
and intake pumping facility
on state-owned land and under
or across public waters

N.H. PUC

N.H. PUC Zoning variances for Hampton
Falls on 1) tunnels, 2)
transmission lines and 3)
well water

1) and 2) granted
3) applied for •

N.H. Special Board

N.H. Special Board

N.H. Special Board

N.H. Special Board and
Water Resources

N.H. Special Hoard and
Water Resources

Permission to construct Granted 7/31/73
discharge facilities for
yard and roof drains

Permission to take soil Granted 7/31/73
samples and core borings
below mean high water

Permission to build Granted 7/31/73
temporary road in marsh

Permission to install intake Granted 7/31/73
pipes and pump facilities
from ocean to plant

Permission to construct Granted 1/29/74
temporary roads and install
buried ground wire through
certain surface waters
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• Agency Issuing Permit

N.H. Special Board and
Water Resources

N.H. Special Board and
Water Resources

N.H. Water Supply and
Pollution Control
Commission (NHWS&PCC)

NHWS&PCC

NHWS&PCC

SB 1 & 2
ER-OLS

Item Requiring Permission Status

Permission to fill existing Granted 1/29/74
freshwater pond on-site

Permission to excavate marsh Granted 6/4/76
to ascertain vegetation
recovery

Permission to construct Granted 7/31/73
individual sewage disposal
system on-site

Permission to discharge yard Granted 7/31/73
and roof drains to the
surface waters of the State

Permission to take soil Granted 7/31/73
samples and core borings
below mean high water

•
NHWS&PCC Permission to construct

temporary roads and install
buried ground wire through
certain surface waters

Granted 7/31/73

•

NHWS&PCC

NHWS&PCC

NHWS&PCC

NHWS&PCC

NHWS&PCC

N.H. Dept. of Public Works
and Highways

Permission to install intake Granted 7/31/80
pipes and pump facilities
from ocean to plant

Permission to discharge Granted 1/29/74
heated water and waste into
surface waters and permission
to operate said facilities

Permission to fill existing Granted 1/29/74
freshwater pond on,site

Certification of EPA Granted 10/9/75
determinations in accordance
with FWPCA §401

Permission to excavate marsh Granted 6/4/76
to ascertain vegetation
recovery

License for overhead wires Granted 1/29/74
crossing state roadways
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Agency Issuing Permit

N.H. Air Pollution control
Agency (NHAPCA)

NHAPCA

Town of Seabrook

NHAPCA

NHAPCA

NHAPCA

NHAPCA

Town of Hampton Falls

Town of Hampton

SB 1 & 2
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Item Requiring Permission Status •
Permission to operate Granted 1/29/74
radioactive waste gas
discharge

Permission to run auxiliary Granted 1/29/74
boilers and diesel
generators

Building permit for plant, Granted 9/30/74
substation, and circulating
water system

Approval of application Granted 11/24/75
to construct temporary
parking lot

Temporary permit to Granted 11 /28/77
operate four boilers

Temporary permit to Granted 2/15/78
operate a boiler

Temporary permit to Granted 1/13/78 •operate a boiler

Building permit for part Granted 7/79
of circulating water system

Building permit for part Granted 7/2/79
of circulating water system
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The following information is presented to comply with Appendix E of
Regulatory Guide 4.2, Revision 2, for Seabrook Units 1 & 2. The information
constitutes the basic data required to identify the source terms and
calculate the releases of radioactive material in liquid and gaseous
effluents. All numerical values are on a per unit basis unless otherwise
stated.

A.l General

1. The maximum core thermal power (MWt) evaluated for safety
considerations in the FSAR.

Response 1. Thermal power is 3654 MWt.

•
2. Core Properties

a. The total'mass (lb) of uranium and plutonium in an equilibrium
core (metal weight).

Response 2a. The equilibrium cycle burnup will be 10,950 MWD/MTU
utilizing a 3.0 zone fuel management scheme. The mass of uranium
and plutonium at the beginning of the core (BOC) and end of core
(EOC) for an equilibrium core are as follows:

Total Mass of U (lbs)
Total Mass of Pu (lbs)

BOC

193,305
797

EOC

190,419
1,407

•
3.

b. The percent enrichment of uranium in reload fuel.

Response 2b. 3.1% (% enrichments in core operation are 2.1% (65
cells), 2.6% (64 cells), and 3.1% (64 cells».

c. The percent of fissile plutonium in reload fuel.

Response 2c. None

Calculational Model

The analytical met60ds and parameters d~scribed in Regulatory Guide
1.112 and NUREG-0017, "Calculation of Release of Radioactive
Materials in Gaseous and Liquid Effluents from Light-Water-Cooled
Power Reactors," are' extensively used in the source term
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calculation. Radioactive concentrations in the primary and
secondary coolant systems are evaluated on the basis of a
Pressurized Water Reactor (PWR) with recirculating U-tube steam
generators. Volatile treatment is applied to control secondary
system chemistry. A more detailed description is presented in
Section 11.1 of the FSAR.

a. Station Capacity Factor

Response 3a. 80%

b. Fraction of fuel releasing radioactivity in the primary coolant.

Response 3b. .12% with Zirca10y cladding (expected basis).

c. Concentration of fission. activation. and corrosion products
in the primary and secondary coolant (Ci/g). Provide the
bases for the values used.

Response 3c. Response can be found in Tables A-I and A-2. Values
were calculated according to NUREG-0017.

4. The quantity of tritium released in liquid and gaseous effluents
(Ci/yr per reactor).

Response 4. A total tritium release of .4 curies per MWt per year
is recommended in NUREG-0017 for a PWR with moderate tritium
control. Accordingly. 1.462 curies of tritium are expected to
be released from each reactor per year. One-half of the total
release is assumed to be through the liquid pathway and one-half
through the gaseous pathway.

A.2 Primary System

1. The total mass (lb) of coolant in the primary system, excluding
the pressurizer and primary coolant purification system at full
power.

Response 1. Total primary coolant mass is 5.05 x 105 lbs.

2. The average primary system letdown rate (gpm) to the primary coolant
purification system.

Response 2. 80 gallons per minute (4.01 x 104 1bs/hr).

3. The average flow rate (gpm) through the primary coolant purification
system cation deminera1izers. (Note: The letdown rate should
include the fraction of time the cation deminera1izers are in
service.)

A-2
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Response 3. Letdown flow through the primary coolant purification
system cation demineralizers is used intermittently only when
additional purification of the reactor coolant is required. No
credit for cation demineralizer cleanup is assumed in the source
term calculations.

The average shim bleed flow (gpm).

Response 4. The shim bleed and other clean recyclable waste (e.g.,
Primary Drain System) are processed through the boron recovery
system. A detailed description and operational procedure are
presented in Section 3.5 of the Seabrook Station ER-OLS and
Subsection 9.3.5 of the FSAR. A schematic flow diagram is shown
in Figure C.2-1. The shim bleed is diverted from the normal
chemical and volume control flow path (purification letdown) after
the stream has been degassified. It has two components (computed
on an annualized average) which are:

1) Reactor coolant diverted for boron recovery in the amount of
116 lb/hr (.23 gpm).

2) Reactor coolant diverted for tritium control in the amount
of 194 lb/hr (.38 gpm).

The shim bleed is then routed to the cesium ion removal exchangers
of the boron recovery system where it is treated through filtration
and evaporation. Provisions for demineralization are included
as shown in Figure C.2-1; however, this is an optional pathway
used for the recycle mode of operation and as such, is not included
when calculating plant releases. Equipment leakages and valve
steam leak-offs are collected through the primary drain tank in
an estimated amount of 300 gpd (.21 gpm). The primary drain tank
inventory is processed through the primary drain tank degassifier
and routed to the boron recovery system joining with the shim bleed.

The radioactivity level for shim bleed and primary leakages is
the same as the reactor coolant. Flow patterns for these sources
are intermittent in nature. A combined flow rate of 4.16 x 102
lbslhr (0.82 gpm) is estimated on an annual average basis.

To control the tritium level within the primary coolant system,
200,000 gallons of reactor coolant is expected to be discharged
annually through the boron recovery system. Therefore, the release
fraction amounts to 46% of reactor coolant processed through the
BRS annually.

System decontamination factors (DF) are conservatively assumed
to be 103 for iodines and 104 for other nuclides due to evaporation
and demineralization.
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Holdup time is calculated to be a minimum
the capacities of two boron waste storage
each) and two recovery test tanks (18,000

A.3 Secondary System

5 days on the basis of
tanks (225,000 gallons
gallons each).

•
1. The number and type of steam generators and the carryover factor

used in the evaluation for iodine and non-volatiles.

Response 1. Four vertical, recirculating, inverted U-tube steam
generators per unit. Volatile chemistry will be used to control
secondary side chemistry. Carryover factors: 1% for iodines, .1%
for nonvolatiles.

2. The total steam flow (lb/hr) in the secondary system.

Response 2. 1.514 x 107 lbs/hr.

3. The mass of steam in each steam generator (lb) at full power.

Response 3. 5.7 x 103 lbs.

4. The mass of liquid in each steam generator (lb) at full power.

Response 4. 9.55 x 104 lbs.

5. The total mass of coolant in the secondary system (lb) at full
power. For recirculating U-tube steam generators, do not include
the coolant in the condenser hotwell.

Response 5. 1.8 x 106 lbs.

6. The primary to secondary system leakage rate (lb/day) used in the
evaluation.

Response 6. 100 lbs per day

7. Description of the steam generator blowdown and blowdown
purification systems. The average steam generator blowdown rate
(lb/hr) used in the applicant's evaluation. The parameters used
for steam generator blowdown rate (lb/hr).

Response 7. Secondary system wastes are processed through the
steam generator blowdown system. Blowdown is processed through
the blowdown flash tank and blowdown evaporator. Evaporator bottoms
are solidified and distillate is sent to the waste test tanks of
the LWS which will ultimately be discharged to the environment
via the circulating water system.

The primary-to-secondary leakage rate is assumed to be 100 Ibid
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and an average steam generator blowdown rate of 75 gpm (3.75 x
104 lbs/hr) is assumed for the analysis. The steam generator
blowdown system is described in Subsection 10.4.8 of the FSAR.
A schematic flow diagram of the steam generator blowdown system
is shown in Figure C. 2-2.

The fraction of the steam generator feedwater processed through
the condensate demineralizers and the decontamination factors (DF)
used in the evaluation for the condensate demineralizer system.

Response 8. Not applicable; Seabrook does not utilize a condensate
demineralizer system.

•

9. Condensate demineralizers:

a. Average flow rate (lb/hr),

b. Demineralizer type (deep bed or powdered resin),

c. Number and size (ft3 ) of demineralizers,

d. Regeneration frequency,

e. Indicate whether ultrasonic resin cleaning is used and the
waste liquid volume associated with its use, and

f. Regenerant volume (gal/event) and activity.

Response 9 (a-f). Not applicable; Seabrook does not utilize a
condensate demineralizer system.

A.4 Liquid Waste Processing Systems

1. For each liquid waste processing system (including the shim bleed,
steam generator blowdown, and detergent waste processing systems),
provide in tabular form the following information:

a. Sources, flow rates (gpd), and expected activities (fraction
of primary coolant activity, PCA) for all inputs to each system,

b. Holdup times associated with collection, processing, and
discharge of all liquid streams,

c. Capacities of all tanks (gal) and processing equipment (gpd)
considered in calculating holdup times,

d. Decontamination factors for each processing step,

e. Fraction of each processing stream expected to be discharged
over the life of the station,

• A-5
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f. For demineralizer regeneration provide: time between
regenerations t regenerant volumes and activities, treatment
of regenerants t and fraction of regenerant discharged (include
parameters used in making these determinations), and

g. Liquid source term by radionuclide in Ci/yr for normal
operation, including anticipated operational occurrences.

Response 1 (a-g). Non-recyclable dirty wastes are collected and
processed through the liquid waste system. A schematic flow diagram
of the liquid waste system is shown in Figure C.2-3. Sources are
determined according to NUREG-0017. They are;

•

Detailed descriptions of system and operation procedures are
presented in Section 3.5 of the ER-OLS and 11.2 of the FSAR. The
above dirty wastes are collected in the Floor Drain Tanks and
treated through filtration t evaporation t and demineralization if
necessary. Since these sources are non-recyclable wastes t the
total amount is expected to be discharged (100% of discharge
fraction). Liquid waste processing parameters are presented in
Table A-3.

Source

Containment Building
Auxiliary Building Flow Drain
Laboratory Drains
Sampling Drains
Miscellaneous Sources

Flow Rate

40 gpd
200 gpd
400 gpd

15 gpd
700 gpd

Fraction of
Primary Coolant

Activity

1.0
0.1
0.002
1.0
0.01

•
The system DF's are conservatively assumed to be 103 for iodines
and 104 for other nuclides.

The holdup time is estimated to be 334 minutes based upon capacities
of the floor drain tanks (two tanks t 10 t OOO gallons each) and waste
test tanks (two tanks, 5,000 gallons each).

In addition to the above sources t liquid wastes from the turbine
building drains are assumed to be released without treatment.
A flow rate of 7 t 200 gpd with secondary coolant main steam activity
is assumed for this source.

Liquid source term by radionuclide (Ci/yr) for normal operation t

including anticipated operational occurrences are presented in
Table A-4.

2. Piping and instrumentation diagrams (P&ID's) and process flow

A-6 •
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diagrams for the liquid radwaste systems along with all other
systems influencing the source-term calculations.

Response 2. Piping and instrumentation diagrams and process flow
diagrams for the liquid radwaste systems are provided in Figures
C.2-4 through C.2-6.

A.5 Gaseous Waste Processing System

1. The volumes (ft3 /yr) of gases stripped from the primary coolant.

Response 1. 1.68 x 105 ft 3/yr.

2. Description of the process used to hold up gases stripped from
the primary system during normal operations and reactor shutdown.
If pressurized storage tanks are used, include a process flow
diagram of the system indicating the capacities (ft3 ), number,
and design and operating storage pressures for the storage tanks.

Response 2. Not applicable. The Seabrook gaseous waste processing
system is described under item 5 below.

3. Description of the normal operation of the system, e.g., number
of tanks held in reserve for back-to-back shutdown, fill time for
tanks. Indicate the minimum holdup time used in the applicant's
evaluation and the basis for this number.

Response 3. Not applicable. See item 5 below.

4. If HEPA filters are used downstream of the pressurized storage
tanks, provide the decontamination factor used in the evaluation.

Response 4. Not applicable. See item 5 below.

s. If a charcoal delay system is used, describe this system and
indicate the minimum holdup times for each radionuclide considered
in the evaluation. List all parameters, including mass of charcoal
(lb), flow rate (cfm), operating and dew point temperatures, and
dynamic adsorption coefficients for Xe and Kr used in calculating
holdup times.

Response S. Fission gases from the primary coolant are stripped
through the letdown degassifier. Average letdown flow of 80 gpm
(4.01 x 104lbs/hr) is processed through the degassifier with a
gas stripping fraction of 1. In addition to the above continuous
process, two volumes of primary coolant are assumed to be degassed
during cold shutdown. The reactor will operate in a base-load
mode. Detailed descriptions are presented in Section 11.3 of the
FSAR•

A-7
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Stripped gases from the primary coolant are processed through the ~
gaseous waste processing system (GWPS) during normal operation
and shutdown. A detailed description of the GWPS and operational
procedures are given in Section 3.5 of the Seabrook Station
Environmental Report and 11.3 of the FSAR. A schematic flow diagram
is shown in Figure C.2-7. The GWPS consists of chillers,
compressors, iodine guard beds, dryers, ambient carbon delay beds
and filters. The ambient carbon delay system includes five (5)
charcoal delay beds with 1,680 lbs of charcoal in each bed. Design
flow rate through the adsorbers is 1.2 scfm. Normal expected flow
is 0.8 scfm.

The minimum holdup time used for evaluation/dynamic adsorption
coefficients:

Krypton isotopes: 85 hours/45.4 cc per gm atm.

Xenon isotopes: 60 days/772.5 cc per gm atm.

Operating and dew point temperatures are ambient (700 F) and 40oF,
respectively.

6. Piping and instrumentation diagrams (P&ID's) and process flow
diagrams for the gaseous radwaste systems, along with other systems
influencing the source-term calculations.

Response 6. A piping and instrument diagram for the gaseous
radwaste systems is provided in Figure C.2-8.

A.6 Ventilation and Exhaust Systems

For each building housing systems that contain radioactive materials,
the steam generator blowdown system vent exhaust, and the main condenser
air removal system, provide the following:

1. Provisions incorporated to reduce radioactivity releases through
the ventilation or exhaust systems.

Response 1. Primary Auxiliary Building.

The primary coolant leak rate to the auxiliary building is assumed
to be 160 lb/day. The temperature of the primary coolant in the
letdown line as it enters the auxiliary building is 290oF. Release
of 0.75% of the iodine is assumed.

The auxiliary building ventilation system pipes all air from
potentially contaminated areas through charcoal filters at a flow
rate of 36,000 cfm.

Waste Processing Building.

A-8

~

~



•

•

•

SB 1 & 2
ER-OLS

The waste processing building exhaust air is filtered by HEPA
filters prior to release to the environment via the Unit 1 plant
vent. No significant releases are anticipated from this building,
and therefore is not included as a source of gaseous release.
Provisions are included in the waste processing building ventilation
system for the inclusion of carbon filters, if operational
experience and releases indicate that they are required.

Turbine Building and Turbine Building Heater Bay Roof Vents.

Turbine building exhaust air is vented directly to the atmosphere,
unfiltered, through roof vents.

Main Condenser Off-Gas System.

Effluent from the main condenser during the normal mode of operation
(holding mode) is routed through the primary auxiliary building
filter system which contains carbon filters to reduce potential
iodine releases. Main condenser effluent during startup operations
(hogging mode) is released directly to the atmosphere via the
turbine building vents.

2. Decontamination factors assumed and the bases (including charcoal
adsorbers, HEPA filters, mechanical devices).

Response 2. Decontamination factors of 10 for iodine removal by
charcoal adsorbers. Decontamination factors of 100 for particulate
removal by HEPA filtration.

Bases: NUREG-0017

3. Release rates for radioiodine, noble gases, and radioactive
particulates (Ci/yr), and the bases.

Response 3. See Table A-5.

Bases: NUREG-0017 and PWR-Gale Code.

4. Release points to the environment, including height, effluent
temperature, and exit velocity.

Response 4. See Table A-6.

5. For the containment building, provide the building free volume
(ft3 ) and a thorough description of the internal recirculation
system (if provided), including the recirculation rate, charcoal
bed depth, operating time assumed, and mixing efficiency. Indicate
the expected purge and venting frequencies and duration and
continuous purge rate (if u$ed).
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Response 5. The containment free air volume used for the analysis
is 2.715 x 106 ft 3 •

The atmosphere inside the containment is assumed to be circulated
through charcoal filters with a 4" bed depth and 90% efficiency
for 16 hours prior to personnel entry or purge. A mixing efficiency
of 70% is used. The recirculation flow is 4,000 cfm. A detailed
description of the containment internal recirculation system is
given in FSAR Subsection 9.4.5.

Experience with operating PWR's indicates a purge frequency of
4/year, during shutdown for a duration of 24 hours per purge.
The purge flow is 15,000 cfm and is filtered through 4" deep
charcoal filter beds with assumed iodine removal efficiency of
90%. Primary coolant leakage is assumed to be 1% per day for noble
gases and 0.001% per day for iodine. An on-line purge system is
available for use during power operation. The continuous purge
rate used to evaluate plant releases is 1,000 scfm, and is filtered
through 4" deep charcoal filter beds with assumed iodine removal
efficiency of 90%.

A.7 Solid Waste Processing Systems

1. In tabular form, provide the following information concerning all
inputs to the solid waste processing system: source, volume (ft3 /yr
per reactor), and activity (Ci/yr per reactor) of principal
radionuclides, along with bases for values used.

Response 1. The solid waste system receives waste from four (4)
basic sources:

1. Waste evaporator concentrates,
2. Spent resins,
3. Detergent decontamination solutions,
4. Non-compressible radioactive wastes such as filter cartridges.

The volume of solid radioactive waste generated by both units is
estimated to be 13,800 ft 3 per year (including compressible waste)
and is delineated in Table A-7. The annual volume has been
calculated using operational data from all domestic PWR's through
December 31, 1972. The value for solid waste volume is consistent
with NRC estimations for large PWR's.

The curie content of solid waste has been calculated using
operational data from all domestic PWR's through December 31, 1972.
The principal nuclides contained in the solid waste shipments will
include the following:

A-lO
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Half-Life

2.0 years
30.0 years
2.6 years

71.4 days
5.3 years
303 days

45.6 days

•

2. Provide information on on-site storage provisions (location and
capacity) and expected on-site storage times for all solid wastes
prior to shipment.

Response 2. Spent resins and evaporator concentrates are held
in 800 ft3 tanks prior to solidification. Detergent wastes are
held in floor drain tanks having a combined capacity of 20,000
gallons.

Material to be solidified is mixed with solidifying agent in 75 ft 3

containers and solidified. Completed containers are shipped to
a disposal site after approximately two months. Storage capacity
is available to provide 6 months decay of solid waste. A complete
description of the solid waste processing system is given in Section
3.5 of the ER and 11.5 of the PSAR.

3. Provide piping and instrumentation diagrams (P&ID's) for the solid
radwaste system.

•

Response 3. A P&I diagram is provided in Figure C.2-9.

A-ll
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TABLE A-I
(Sheet 1 of 3)

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

Concentration (l-lCi/gm)
0.12% Clad 1% Clad

Radionuclide Defects· Defects

H-3 1.00E+OO*

N-16 4.00E+01

1-130 2.10E-03

1-131 2.70E-01 2.5E+OO

1-132 1.00E-01 9.1E-01

1-133 3.99E-01 4.0E+OO

• 1-134 5.8E-01

1-135 1.90E-01 2.2E+OO

Kr-83m 2.03E-02 4.3E-01

Kr-85m 8.61E-02 1.7E+OO

Kr-85 2.03E-03 1.3E-01

Kr-87 6.14E-02 1.3E+OO

Kr-88 1.78E-01 3.4E+OO

Kr-89 5.82E-03

Xe-131m 5.29E-03 6.7E-02

Xe-133m 3.83E-02 5.7E-01

Xe-133 .1. 59E+OO 2.5E+01

Xe-135m 1.48E-02 8.2E-01

Xe-135 2.02E-01 3.1E+OO

• Xe-137 1.05E-02 1.7E-01

Xe-138 4.99E-02 7.1E-01

* 1.00E+OO 1.00 x 100



SB 1 & 2
ER-OLS •TABLE A-I

(Sheet 2 of 3)

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

Concentration (J'l-Ci/gm)
0.12% Clad 1% Clad

Radionuclide Defects Defects

Br-83 4.80E-03*

Rb-86 8.S0E-OS

Sr-89 3.S0E-04 4.1E-03

Sr-90 l.OOE-OS 1.8E-04

Sr-91 3.1E-02

Y-90 2.2E-04

Y-91 S.8E-03 •Y-92 l.OE-03

Zr-9S 6.7E-'-04

Nb-9S 6.8E-04

Mo-99 8.4E-02 3.3E+OO

Tc-99m 4.80E-02

Te-127m 2.80E-04

Te-l27 8.50E-04

Te-129m 1.40F.-03

Te-129 1.60E-03

Te-131m 2. SOE-03

Te-132 1.7E-02 2.6E-Ol

Cs-134 2.SE-02 4.4E-Ol

Cs-136 1.3E-02 2.2E-Ol •Cs-137 1.8E-02 2.2E+OO

* 4.80E-03 4.80 x 10-3
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TABLE A-'l
(Sheet 3 of 3)

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

Radionuclide

Ba-137m

Concentration (~Ci/gm)

0.12% Clad 1% Clad
Defects Defects

1.6E-02*

•

Ba-140

La-140

Ce-144

Np-239

All others

2.2E-04

1.5E-04

2.SE-Ol

Corrosion Products

4.5E-03

1. 4E-03

4.4E-04

NUREG-0017, April 1976.

Corrosion product activities based on values given in Table 2-12,•
*

**

1. 60E-02

Radionuclide

Mn-54

Mn-56

Co-58

Co-60

Fe-59

Cr-51

Fe-55

1.60 x 10-2

Concentration (pCil gm)**

3.1E-04

1.6E-02

2.0E-03

1.0E-03

1.9E-03

1. 6E-03



SB 1 & 2
ER-OLS

TABLE A-2
(Sheet 1 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (WATER)

•
Radionuclide

H-3

N-16

1-130

Concentration (~Ci/gm)

Expected Values! Design Values2
.12% Clad Defects .2S% Clad Defects

1.00E-03*

1.00E-Q6

1.4SE-07

1-131

1-132

1-133

1-134

I-13S

Br-83

Rb-86

Sr-89

Sr-90

Sr-91

Y-90

Y-91

Y-92

Zr-95

Nb-95

Mo-99

Tc-99m

Te-127m

3.33E-05

1.04E-OS

3. SlE-OS

1.01E-OS

1. 41E-07

1. 02E-08

4.91E-08

9.88E-06

2.24E-OS

2.18E-08

1.6E-04

1. IE-OS

1.8E-04

2.9E-06

S.8E-OS

3.1E-07

9.4E-09

1.0E-06

9.9E-09

4.IE-07

1. 6E-08

4. SE-08

4.9E-08

2.0E-04

•

•*1.00E-03 = 1.00x10-3
Note1 of Table A-2 (Sheet 6)
Note2 of Table A-2 (Sheet 6)
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TABLE A-2 .
(Sheet 2 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (WATER)

6.28E-07

1. 49E-07

1. 29E-07*

Concentration (~Ci/gm)

Expected Values! Design Values12
.12% Clad Defects .2S% Clad Defects

2.8E-OS

2.6E-07

2.60E-07

2.0E-06

3.0E-07

2.9E-08

1.60E-OS

3.3E-07

3.5E-08

8.8E-06

1.3E-04

7.0E-08

1.4E-05

2.S4E-06

2.00E-07

2.35E-08

2.88E-06

2.16E-07

1. 23E-07

l.03E-07

4.82E-08

1.71E-06

3.04E-08

1.68E-07

2.09E-07

1.30E-06

1.92E-06

Radionuclide

Te-l27

Te-129m

Te-129

Te-131m

Te-132

Cs-134

Cs-136

• Cs-137

Ba-140

La-140

Ce-144

Mn-S4

Mn-56

Co-58

Co-60

Fe-59

Cr-51

Fe-55

Np-239

*1.29E-07 = 1.29 x 10-7
Note l of Table A-2 (Sheet 6)
Note2 of Table A-2(Sheet 6)•

All Others 2.29E-06
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TABLE A-2
(Sheet 3 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (STEAM)

•
Radionuclide

H-3

N-16

I-DO

1-131

1-132

1-133

1-134

1-135

Kr-83m

Kr-85m

Kr-85

Kr-87

Kr-88

Kr-89

Xe-131m

Xe-133m

Xe-133

Xe-135m

Concentration (tei/gm)
Expected Values

.12% Clad Defects

1.0E-03*

1.0E-07

1.45E-09

3.33E-07

1.04E-07

3.51E-07

1.01E-07

5.56E-09

2.41E-08

5.63E-10

1.62E-08

4.85E-08

1. 61E-09

1.48E-09

1.07E-08

4.37E-07

4.06E-09

Design Values2
.25% Clad Defects

1.3E-04

1.6E-06

1.lE-07

1.8E-06

2.9E-08

5.8E-07 •5.1E-08

2.0E-07

1.5E-08

3.9E-07

3.9E-07

7.8E-09

6.4E-08

2.9E-06

9.7E-08

*1.0E-03 = 1.0 x 10-3
Note1 of Table A-2 (Sheet 6)
Note2 of Table A-2 (Sheet 6)

Xe-135

Xe-137

5.54E-08

2.88E-09

3.6E-07

2.0E-08 •
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TABLEA-2
(Sheet -4 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (STEAM)

Concentration (VCi/gm)
Expected Values1 . Design Values2
.12% Clad Defects .25% Clad Defects

*l.35E-08 = 1.35 x 10-8 '
Note l of TableA-2 (Sheet 6)
Note2 of Table A-2 (Sheet 6)

Radionuclide

Xe-138

Br-83

Rb-86

Sr-89

Sn-90

Sr-91

Y-90

• Y-91

Y-92

Zr-95

Nb-95

Mo-99

Te-99ni

Te-127m

Te-l27

Te-129m

Te-129

Te-131m

Te-132

•
Cs-134

1.35E-08*

1.41E-09

1.02E-ll

4.91E-12

9.88E-09

2.24E-08

2.18E-ll

1. 29E-I0

1.49E-I0

6.28E-IO

2.09E-I0

2.54E-09

2.88E-09

8.3E-08

3.1E-I0

9.4E-12

1.0E-09

9.9E-12

4.1E-I0

1.6E-ll

4.5E-ll

4.9E-ll

2.0E-07

1.6E-08

2.8E-08
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TABLE A-2
(Sheet 5 of 6)

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS (STEAM)

•
Radionuclide

Concentration (~i/gm)

Expected Values! Design Values2
.12% Clad Defects .25% Clad Defects

Cs-136

Cs-137

Ba-140

La-140

Ce-144

Mn-54

Mn-56

Co-58

Co-60

Fe-59

Cr-51

Fe-55

Np-239

All Others

1.30E-09*

1.92E-09

2.35E-ll

3.09E-ll

4.82E-ll

1.71E-09

2.16E-10

1. 23E-10

2.00E-I0

1.68E-10

1.03E-10

2.29E-09

1.4E-08

1. 3E-07

3.0E-10

7.0E-ll

2.9E-10

2.6E-I0

2.0E-09

8.8E-09 •2.6E-10

3.5E-ll

3.3E-10

*1.30E-09 = 1.30 x 10-9
Note1 of Table A-2 (Sheet 6)
Note2 of Table A-2 (Sheet 6)

•
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TABLE A-2
(Sheet 6 of 6)

STEAM .GENERATOR SECONDARY SIDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS

•

•

1

2

Bases:

Bases:

.12% clad defects
100 lbs day-l primary-to-secondary leak rate
75 gpm steam generator blowdown rate
95.5 x 103 Ibm per steam generator
3654 MWt
0.1% moisture carryover for non-volatiles
1.0% moisture carryover for halogens

0.25% clad defects
20 gal/day primary-to-secondary leak rate
50 gpm steam generator blowdown rate
97~000 Ibm per steam generator
3654 MWt
0.25% moisture carryover for non-volatiles
1.0% moisture carryover for halogens



Fraction of Primary
Coolant Activity

(PCA)System
Input Flow Rate
(gal per day)

TABLE A-3

LIQUID WASTE PROCESSING SYSTEMS

Decontamination Factors
Iodine Cesium, Rubidium Others

Holdup Times (days)
Processing

Collection &Discharge
Fraction
Discharge.

Mi sce11aneous
103 104 204Waste 1360 0.061 5.9 0.23 1.0

Equipment Drain 302 103 2x103 104 1.0 2.3 5.03 0.464
en

t>jC;jTurbine Building :;d
I ....Sump Waste 7200 1.0 1.0 1.0 (a) 0.0 0.0 1.0 0
t""'~
en

Boron Recovery N

System 878 103 2x103 104 1.0 152.8 5.03 0.464
(Includes Shim Bleed)

Steam Generator
1.08 x 105 103 104 104B1owdown System - 0.0 0.0 0.7

(a) Activity levels are based on secondary side main steam inventories.

(b) Capacities of tanks (gal) and processing equipment (gal/day) are given
in Figure A-3 •

• • •
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TABLE A-4
(Sheet 2 of 2)

RADIONUCLIDE DISCHARGE CONCENTRATIONS
NORMAL LIQUID RELEASES - INCLUDING ANTICIPATED OPERATIONAL OCCURRENCES

Total Annual Discharge Fraction
Release Concentration (MPC)w of

Nuclide (Ci/yr/unit) (]lCi/ml) (}lCi/ml) (MPC)w

Ba-137m 1.4E-02 2.1E-11 lE-D7 2.1E-04

Ba-140 l.OE-05 1.5E-14 2E-D5 7.6E-I0

La-l40 l.OE-05 l.5E-14 2E-05 7.6E-I0

Cr-51 1.5E-04 2.3E-13 2E-03 1.IE-I0

Mn-54 4.0E-05 6.1E-14 1E-04 6.1E-10

Fe-55 1.9E-05 2.9E-13 8E-04 3.6E-11 •Fe-59 9.0E'-05 l.4E-13 5E-05 2.7E-10

Co-58 1.6E-03 2.4E-12 9E-05 2.7E-08

Co-60 2.3E-04 3.5E-13 3E-05 1.2E-08

Np-239 3.0E-05 4.6E-14 lE-04 4.6E-I0

All Others 6.0E-05 9.2E-14 1E-07 9.2E-07

Total

(Except Tritium) 2.4£-01 3.6E-10 9.3E-04

•



• • •
TABLE A-5

(Sheet 1 of 2)

ANNUAL GASEOUS EFFLUENTS RELEASE (Ci/rEl

Containment PAB Turbine Main Condenser Gaseous Waste Total
Radionuclide Purge Venting Venting Off-Gas System System (1 Unit)

H-3 3.7E+02* 3.7E+02 c c c 7.4E+02
C-14 1.0E+OO a a a 7.0E+OO 8.0E+OO
Ar-41 2.5E+Ol a a a a 2.5E+01

Kr'-83m a a a a a a tr.l

Kr-85m 7.0E+OO 2.0E+OO 1.0E+OO 1.0E+Ol t':l~

a a :;d

Kr-85 1.0E+OO 2.6E+02 2.6E+02
I .....

a a a 0

Kr-87 2.0E+OO 1.0E+OO 3.0E+OO
t"'Q'>

a a a tr.l

Kr-88 1.0E+01 4.OE+OO 2.0E+OO 1.6E+01
N

a a
Kr-89 a a a a a a

Xe-131m 3.0E+OO a a a 2.0E+01 2.3E+01
Xe-133m 1.6E+Ol a a a a 1.6E+01
Xe-133 8.6E+02 3.4E+01 a 2.1E+Ol 7.7E+01 9.9E+02
Xe-135m a a a a a a
Xe-135 3.1E+Ol 4.OE+OO a 3.0E+OO a 3.8E+01
Xe-137 a a a a a a
Xe-138 a 1.0E+OO a a a 1.0E+OO

* 3.7E+02 = 3.7 x 102

(a) Less than 1.0 Ci/yr/unit for Noble Gases and C-14
(b) Less than 0.0001 Ci/yr/Unit for Iodine
(c) Less than 1.0 percent of total for this nuclide



TABLE A-5
(Sheet 2 of 2)

ANNUAL GASEOUS EFFLUENTS RELEASE (Ci/yr)

Containment PAB Turbine Main Condenser Gaseous "{\Taste Total
Radionuclide Purge Venting Venting Off-Gas System System (1 Unit)

1-130 b b b b b b1-131 1.5E-02 4.3E-03 1.8E-03 2.7E-02 b 4.8E-02
1-132 b b b b b b1-133 1.1E-02 6.3E-03 1. 9E-03 4.0E-02 b 5.9E-021-134 b b b b b b tJ)
1-135 b b b b b b

tJ:jb;j
:;0
II-'

0Mn-54 2.2E-04 1.8E-04 4.5E-05 4.4E-04
t"'Q'Ic c tJ)

Fe-59 7.4E-OS 6.0E-OS 1.SE-OS 1.SE-04 Nc c
Co-58 7.4E-04 6.0E-04 c c 1.SE-04 1.5E-03Co-60 3.3E-04 2.7E-04 c c 7.0E-OS 6.7E-04Sr-89 1. 7E-OS 1. 3E-OS c c 3.3E-06 3.3E-OSSr-90 2.9E-06 2.4E-06 c c 6.0E-07 S.9E-06Cs-134 2.2E-04 1.8E-04 c c 4.5E-05 4.4E-04Cs-137 3.7E-04 3.0E-04 c c 7. SE-OS 7.4E-04

* 3.7E+02 = 3.7 x 102

(a) Less than 1.0 Ci/yr/unit for Noble Gases and C-14
(b) Less than 0.0001 Ci/yr/unit for Iodine
(c) Less than 1.0 percent of total for this nuclide

• • •



TABLE A-6

VENT RELEASE INFORMATION FOR GASEOUS RELEASES

UNIT PlANT TURBINE BUILDING ROOF T. B. HEATER BAY ROOF
VENTS VENTS (10) VENTS (10)

UNIT 1 UNIT 2 UNIT 1 UNIT 2 UNIT 1 UNIT 2

185 185 151 151 100 100

5.5 5.5 0 0 0 0

•

Height above grade (ft)

Height above adjacent
structures (ft)

Exit temperature (oF)
Summer/Winter 104°/50°

•

145°/100°

•

145°100°

en
t'jlj;l
:;d
II-'
o
t"'R'
en

Exit flow rate (cfm)

Exit velocity (ft/min)

153,200

1,950

102,200

1,300

50,000

1,470

50,000

1,470

40,000

1,290

40,000

1,290

N

Vent·size and shape 10 diameter stack open
to the environment

10 mushroom type vents 
5.5 ft diameter (Exit
gas is deflected downward
towards the roof)

10 mushroom type vents
5 ft diameter (Exit
gas is deflected downward
towards the roof)

Deflectors or diffusers? No No Yes Yes Yes Yes



TABLE A-7

ANNUAL SOLID WASTE GENERATION VOLUMES FOR BOTH
REACTOR UNITS

.!lE!:.

Spent Resin

Evaporator Bottoms
and Other Liquid
Waste

Average Curie
Quantit~ Curie Content Shipping Volume Per Container

1430 ft3 1.61 x 104Ci(l) 2145 ft 3 25.55 x 10

3979 ft 3 65.5 Ci 5969 ft 3 8.91 x 10-1

Number of Containers

29

80

Non-Compressible
Solid Waste

Compressible
Waste

Total

200 ft3

5609 ft3

.2 - 4 Ci

.5 - 2 Ci

41.62 x 10 Ci

800 ft 3

4860 ft 3

13,774 ft3

3.64 x 10-1

2.96 x 10-3

11

675 - (55 gal drum)

675 - 55 gal dSUm (2
120 - 75 ft containers )

en
t<:ll;1;l
::d
II-'
o
t"'R'>
en

N

(1) After 180 days of decay

(2) Storage facilities are capable of storing 60-75 ft3 containers of
high level waste for six (6) months (refer to PSAR Subsection 11.5.6)

• • •



• FROM CVCS & PDT -----------...,.....---------r------,
DEGASIFIERS

CESIUM REMOVAL
ION EXCHANGER
RESIN CAPACITY

75 FT'

RECOVERY
FILTER

DESIGN FLOW RATE
240 GPM

CESIUM REMOVAL
ION EXCHANGER
RESIN CAPACITY

75 FT'

RECOVERY
FILTER

DESIGN FLOW RATE
240 GPM

BORON WASTE
STORAGE TANK

225,000 GALS.

RECOVERY EVAP.
DISTILLATE

ACCUMULATOR

BORON WASTE
STORAGE TANK

225,000 GALS

T _2.25x105 xO.8
PROCESS - 25

=72x 103 MIN
= 5 DAYS

RECOVERY EVAP.l
DISTILLATE

ACCUMULATOR

RECOVERY EVAP.
BOTTOMS COOLER

RECOVERY
EVAPORATOR25 GPM25GPM

RECOVERY EVAP. RECOVERY EVAP.
BOTTOMS FILTER BOTTOMS FILTER

L..----IF f--...-__.---...---1F 1------'

RECOVERY
EVAPORATOR

RECOVERY EVAP.
BOTTOMS COOLER•

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
SEABROOK STATION - UNITS 1 & 2 BORON RECOVERY SYSTEM SCHEMATIC

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE C.2-1

•

BRS RECOVERY
TEST TANK
18.000 GALS.

1.8 x 104 x 0.8
TDISCHARGE = 200

= 72 MIN

RECOVERY
DEMINERALIZER

RECDEMIN.
FILTER

DISCHARGE ------....<;~-..L.-"*"it_.....,
NOTE:

ALL COMPONENTS & PIPING ARE
SAFETY CLASS NNS

?"'-J BRS RECOVERY
TEST TANK
18,000 GALS.

-'

RECOVERY
DEMINERALIZER

REC.DEMIN.
FILTER

RC MAKEUP WTRSTRG.TANK
BORON WASTE STORAGE TANK



• • •

WASTE
TEST TANK

MAIN CONDENSER
HOrWEll

DISTILLATE
PUMP

CONDENSATE
. RECEIVER

500 GALS

, f :;)

DISTILLATE
COOLER

DISTILLATE
CONDENSER

SLOWDOWN
RECOVERY

DEMINERALIZER

SLOWDOWN
EVAPORATOR

SLOWDOWN
HEAT EXCHANGERS

FLASH TANK
200,000 Ibm/hr

SOLID WASTE

STEAM TO
MAIN CONDENSER

SERVICE
WATER SYSTEM

INPUT FROMr---../'
STEAM GENERATORS • /,J .,

-u
Cll)
r

en O
men

o »mmll)::D
-uZ::D<m -::D<OO
»JjOm
::::!OAO
Zzeno
G'>~"~
rm»-U
-z::::!»
O"ozm»z-<Zr
en '0
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en-uZZ
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»::Den~
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$lO~
N-U

en
I
::D
m

en.,
m
»

en~
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enm.,zm
~~.

I-
en»
0"IO
m::D
~ll)
»r
"0
n~

." 0
G'> 0
C ~
::D Z
m
0
i\;)
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• INPUT FROM UNIT 1 AND
UNIT 2

FLOOR DRAIN TANKS
10,000 GALS EACH

T - 10,000 x 0.8 = 320 MIN
PROCESS - 25

ED.TANK
PUMP

ED.
FILTER

•
EQUIP,
VENT

WASTE.
EVAP.

REBOILER
PUMP

TDISCHARGE

_ 10,000 x 0.8
- 150

= 53.3 MIN

WASTE TEST
TANK PUMP

NOTE:
ALL COMPONENTS &
PIPING ARE
SAFETY CLASS NNS

WASTE
EVAP.
DIST.

ACCUM.

WASTE
EVAP,

DIST.PUMP

WASTE EVAP,
DIST,COOLER

WASTE
DEMIN.

OVERALL PROCESS

TOELAY
= 320 + (Yo x 53.3)
= 346.7 MIN

150 G.P.M.
RELEASE

WASTE
DEMIN.
FILTER

• PUBLIc SERVICE COMPANY OF NEW HAMPSHIRE
LIQUID WASTE SYSTEM SCHEMATICSEABROOK STATION - UNITS 1 & 2

ENVIRONMENTAL REPORT
OPERATING LICENSE STAGE

I FIGURE C.2-3
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,
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LOC 1-4

I%,,- WL -V243
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~-WL-V64

WL-P-9IA

FCOciiIDiiA,.
TANK PUMP

Z='WL-YI5

901-I-A3-3

903-6-A3-1
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LT
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1J:;...L-V241
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DM-I561-1-A,3-1

WLD-2051 -2':A3-4"

.:J

VG-1530-1·4"
-805636

[DC e-2

F-~30

LDC B-3

B~~~9~IJtl

GENERAL NOTES
1- OELETEO

~'ALL I'I""'G IS SAFETY CLASS N-NS ...NON-SEISIlIC
CATEGORY I ~.LESS OTHERWISE NuTEO.

3-F.LUSH,YENT,M1D/OA SMlPLE CONNECTIOII;
PIPE: TO LOCAL DRAIN FUNNEL.

4-VALVE IS SI6SS;plpE IS ALLOY ZO_SEE UE AC
SPECIFICATION 976S-006-Z41'" FOR WELOIN6
REQUIREIIENTS. .

5- ~L~E c';Ncwrc~~it~ p:~~_ ::'J~Z~VI _1:15.F
S
::

WELOING REQUIREIIENTS.

6- TUBESHEET IS INCOLOY' Us;plpE IS ALLOY ZOo
.SEE UE & C SPECIFICATION 9763-006-Z41-5I
FOR WELOIN6 REQUIREIIENTS.

7-ALLOY ZO TO INCOLOY US PIPE JOINT. SEE
UE & C SPECIFICATION 9763'006-Z48-SI FOR
WEUl'N6 REQUIREIIENTS.

8-AESIH FILL TK. (TYPO) .AS SHOWN ON DWG. F-8056Z4

9- LOCATE TEMP. TRANSMITTER BETWEEN BOTTOMS ClR.
OUTLET AND FIRST BRANCH LINE,

IO-TELL TALE DRAIN PIPE TO LOCN-ORAIN FUNNEL

11- PROVIDE CONNECTION TO FS AT BOTTOM OF WAIN HORIZONTAL OVERfLOW LINE
12- DELETED
13- PROVIDE 314' PRESSURE TAl' t PLUG' FOR PI'S. START UP ENGINEERING

10 PROYIOE PIPING, VAlVE' PI"sj ALSO STRAINER BLOW OFF PIPING.
VALVES FOR INITIAL .FlUSHING OPERATION. STRAINER SCREEN TO BE.
QEMOVED AFTER START uP.

14- INSTALL WITH WL UNDER S£AT OM CW STEM SIDE
'16- CROSBY DRIP PAN ELBOW OR EQUA'l
16- CHEMICAL AOOITION AND AEMOvAl CONNECTIONS

17- LOCK CLOSED OURING.UNIT 2 CONSTRUCTION
18- SEE 9763-F-806827 FOR WATER SUPPLY TO PUIIP

OOUBl;E "ECHANI~AL SEALS

THE SYSTEM PREFIX FOR THIS DRAWING
IS 'WL' UNLESS OTHERWISE NOTED.

FOR FLOW DIAGRAM REF. .DWGS.. SYMBOLS,f
ABBR. SEE DWG 9763-F-805001 .
so. NO. 32

REFERENCE DRAWINGS
9763-F-60562O LIQUIll WASTE SV$., EVAP EV-4 pt,O
9763-F-60562' LlQUlO WASTE SYS.,TEST DEMIN pt'O
9763-M-506920 INSTR CONTROl. LOOP OIAGRAM INDEX

_9763 M 504050 LOGIC 0lA6RAM INDEX

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE LIQUID WASTE SYSTEM

SEABROOK STATION - UNITS 1 & 2 STORAGE AND FILTRATION
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805619 I FIGURE C.2-4, SH. 1
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SYMBOLS.f ABBR. SEE DWG
9763-1'-805001.

fOR GEN NOTES &. I~:::f, DWGS,
SEE [\WG-F-B05619
SD NO. 32
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NOTE 5

983-1- AI - 2'

~'-WL- VI89

... 972-2··· ...-~ ... "

AS-2317-1I- ..,·e-

AS-23Ie+AI~'

ASC· 241 7"''''-2'

®-

INSTRUMENTATION SYMBOLS

QY HIGH WASTE CONCENTRATES TANK
WS-TK-76 & HIG~ COOLER OUTLET
TEMPERATURE AND LOW EV4 LEva
DISCHARGE INTERLOCK

® WL- p. 95, DISTILLATE FLUSH VI82 INTF:RLOCK

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE LIQUID WASTE SYSTEM
SEABROOK STATION - UNITS 1 & 2 EVAPORATOR EV-4

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-805620 I FIGURE C.2-4, SH. 2
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE LIQUID WASTE SYSTEM
SEABROOK STATION - UNITS 1 & 2 DEMINERALIZATION AND TESTING

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-805621 I FIGURE C.2-4, SH. 3
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REQU'REMENTS'· . UEfC SPEC. 9763-006-248-5' FOR

6- TUBESHEET 1$ INCOtDY 825. PIPE IS ALLOy 20 WELDING REQUIREMENTS.
SEE unc SPEC. ~763-001-248·51 FOR '2-0E/olIN~RALI2ERS ARE VENTED TO
WELDING REQUIRt:IlI£HTS. FLOOR DRAIN TANtc HEADER.

13- THESE ITEMS SUPPLIED BY DEGASIFIER VENDOR.
BUT NOT MOUNTED ON SKID

14·HE,AVY LINES NOT PROVIDED BY DEGASIFIER VENDOR.
IS-CHEMICAL ADDITION AND REfotOVAl CONNECTlON~.
t6-VALVE 1$ CLOSED DURING UNIT 2 CONSTRUCTION.
'l'-CROSBY DRIP PAN elBOW OR APPROVED EQUAL
IS-COMPONENTS INSIDE PACKAGE PROVIDED BY OEGASIFtER VENDOR.
19- SEE ORAWING(9163-F-eoS621) fOR WATER SUPPLY TO PUMP

DOUBLE MECHANICAL SEALS. •
2O-THE RECIRCULATION SAMPLE UHF GATE VALlIE 3A-BllS-v526 &

3o'I'-BRS-V527 & CONNECTON ~-~-V3<b & 3o'I'-BRS-V369 TO
_. BE ABOVE FLOQll ELEVATION +25-0:
21- LOCATE FS INSTQlJMENT & VALVE NEAR FLOOR ELEVATION
22- SUPPLIED BY TANK VENDOR

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 FILTRATION AND STORAGE
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805614 I FIGURE C.2-5. SH. 1



F-BOS6'7
LOC 02

••
1856-2-"14-1'2

20'S-l-A'-31~DDR44'"

FOR GEN NOTES&· REF. DWGS.
SEE DWG. F-805614.

.. iIf INDICATES EQUI PilE NT, ~IP.NG,IIALIIES
. & INSTRUMENTS FURNISHED W,TH

EVAPORATOR PA,KAGE BY VENDOR
& INSTA~LED BY UE & C.

..... , PIPING Iol",T'L. 5A-312-TP304L

« <kZPIPING IIATL. 5B-423-825

" -3PIPING IIAT'L. SB-424-825
.. *4 PIPING IIAT'L. SA-240-TP304L

Ig4Q.I- ....,- 2•

THE SYSTEM PR~E'X EOR
THIS DIAGRAM ISBRS" UNLESS
OTHERWISE NOTED.

SO Ng 31

._.-. IBWS
i . ,.. ~~(J$K615;AfB

lOC B-1

=..,
••

o
T

'"'"'"
I.T"··J."'.

1954-1.··4-14"

'"~!

IDC. Cl1I$4-21i.~4'

LOCDl

~40~.. .J T •
1941·6-A7-1 41 w

2043"-"''1-''''

. .
1lM-1644-5"A7-1

•1-0II-V88

. . .
DII-1644 -4"'7-1

...

••1M
E-S4",

~

E~R

.!Ill

..I

NOTE 8

~2:BRS·V7B

Z048-i11-....·--···

DII~644 -2;"",7-1"

",5-2314-1'",.-1'

NOTE 5
FC

",5-2313·i.-",1-8'

<p

. "'5C-2413-.-""-2·

LOC. B-3

~
"j". ..

"7 .... <
...at- ~,:,
..-' '1 u.I I
~.., Z lD

\:10\ !i~

~2~\;:p:=p.1

ZONE 01

LOC C2

1>

)987-1-"'3-1'

~8~

® HIGH E-S7", OUTLET TEIIP
HIGH WS-TK-76 LEVEL ",ND
LOW EV-3B LEVEL _TK-76
TllANSFER VALVE INTERlDCK

® BRS-P-89A, DISTILLATE FLUSH
11316 INTERLOCK

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 .
EVAPORATOR EV-3A

ENVIRONMENTAL REPORT
P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805615 I FIGURE C. 2-5, SH. 2



DM'I643-2-A7-1'

....

rgRN~{~ NOTES &. REEPWGS.
SEE pWG, E- 805614,

CC-B1S.F.AI-B'

v I'7llNEB4

I'
18S7'2-A3-1'l!

'" "'INDICATES ·EQUIPMENT, PIPING.. VALVES
& INSTRUlAENTS FURNISHED WITH
EVAPQRATOR PA(KAGE BY VENDOR
& INSTALLED. BY UE & C.

EVAP. VENDOR SUPPLI ED PI PI.~6
__,PIP'NG MAT'L.- SA-~17-T-P304L

• "lIPING MAT'L.- SA-3IZ-TP316L

• ~PIPING MAT'L.-SA-Z40-TP304L
.. '"4PIPING MAT'L.-SA-Z40-TP316L

• ITHI
I-BRS'V367

1967-1-·"'1~'

THE SYSTEM PR~lIX FOR
THIS' DIAGRAM ISBRs" UNLESS
OTHERWISE NOTED.

-..
I
'Ii'

•I
T
~

'"

;.
1-
'";,..,
!!!

EoSSB
RECOVERY
E~R

DIST. CONDo

~

~
.

l:
7'SI'

11'111

I~..._._".~

2CY22'I_A7-~~i~i~~;8J
."'BRS-P-BB
·RECOVERY EVAP.
DISTILLATE PUMP

.lU!i

FC

I~DM'V91

Z028-I- --I-.Ii

I ••
I~
I 19GB-4-"7"

~. ~
1979_Z·..%F-BOS617

o 3, 1919-1--*3 -14' LOC DZ

... BRS-P-S7B
RECOVERY ·EVAP.
REBOILER PUMP

lili.i

3.-BR5-V474

1960-2,,1/1-3•.

1960-1-" "'4-24" •

FC

2041-1-:·"1-1~"

";...
""
'"~
Ifl
2
o

••·lM
~

RECOVERY
EVAPORATOR

REBOILER
~

. .
Z039-I-··Z -I ~

=..
N

••1

•.!.,
o
'"~

WL~
~OC6~6~1

IJ.;- BIlS- V336_

1~-BRS-V317

<j)

AS- Z3IS-II- AI- 8-

AS-Z316-I-AI-I'

ASC -Z4IS-I-AI- Z'

..
J
OJ
Z
Z
::>...

N

"'J
~
~...

AS-231 i:;i; 'Z"
F-BOS032

'cONO. TK
AS-TK-1I7
F-80503Z

LOC C-3

4'"
J
OJ
Z
z

\
I96S-I-A3-1'~
1971-I-A3-1'
~
F-BO!I617
LOC 02

LOC C-3

.

WSEDij )'969'5-A7-314'
I .

@ HIGH E-57B OUTLET TEMP
HIGH WS-TK-76 LEVEL AND
LOW EV-3B LEVEL' WTTK-78
TRANSFER VALVE INTERLOCK

® BRS- p-a9B DISTILLATE FLUSH
V317 'NTERLOCK

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 EVAPORATOR EV-3B

ENVIRONMENTAL REPORT P & I DIAGRAM
OPERATING LICENSE STAGE

9763-F-805616 r FIGURE C.2-5. SH. 3



m
--ur

,Q
~

m
'W

IB57-2'''3-1~''

VR
..I.~'"7....l"'" BR S- P - B7 B

F~ 80~616

LOC B-1

,"" '2- 8R5- V'5B
IS5S-I-A7-1 Yo

2 REvRBP
BRS-P-~7A

t
F-a056IS

• LOC'B·I
IB5G'2-AI4-1~

I~-BRS-Vl (;6

:(NOTE 16

•

eP

I~- BRS·VlS7

I~- BRS- '0'271 t

H
2-J~- BRS"..:IS6 j

NOTE Ie

f
-2027-3-A7-1'

~')(1~BRS-'o':3G4 ~WLDDR530>
'4 ~F-B05617 .

2027-2-A7.3
4

_ LOGC3

,- I2027·I-A7 -I ~ 0 2: jBW~To ~BRS-TI(-;6At8 :

1 ~
'~-BRS-V27B ;~~~0~~i4

I". 0 BAT '
2'1~-BRS-'o'277 -0 CS·TK -48F-B05014

LOC 0-4 UNIT 1

I 2-IOB3-I-A7-'"" r.8"A:TT---~

1
. 2-C5-TI(-48

2-1983-6-1<7-%- F·B0501~
LOC 0-4 UNIT 2

~
-~-PR!)-'o'276 2-~~-BRS-'o'503

I"
2-1~-BRS-'o'276 ~

,

H

'-../
r--

eP

lDC 0-2

LOC 0-2

NOTE I~ {2-j9~6-1-A7-1~
I" ,

2'1~-8RS-VI67

2-
3.4XI =:a:YS-V3642-1983-5-A7-1"

WLODR530
F B05617 -
LOC 03

2-'983-'.!7.3~ :s:

r1WUl
SAMPLE SINK
F-805Sl4

~
LO

SAMPLE SINI(
F-B05614

eP

-0.:::7

.....
IIo'Z-BHS-Vl54

"'
m

.. ;i1iBR5-VI6B

~-BRS-V'.9

r I99H-"7-3/4"

l-BRS-'o'1~2

~

I-'

~

" T198~-2-A7-.~ ~

'..: ~~198!)-3-A7-I~VIBB

~

llJ

'-./
r--

1

WLDDR530I
F B05617
LOC 03

'-BRS-VI56

~

_1~~BAS-VI53
L.C

,
!:i ..
+1-1

\
.1

I-- 1982- I-A 14 -I"

11

V'9B2-2-BIO-"

L-
o

1982-B-AI'-~ ~ ,'-BRS-VISI

WACiTE CONe TK A,WS-TK-76' . ~ 1992-7-1414-1

F-B05631
LOC C·I

3' ,
19820 4-141-1.'4)( I-BR=?S-V3G5

WLDDR533 .

F-BOS611 _ -I' "-6RS-VISO
LOC 8:3 ,;..

l!'_ '
1982- 3- AI4-~ -. ~ • •

1- BRS- V75 20'8- 4 - A7 -3,/1 96 3-2-A 7-314 ~-BR5-VI69
2038-1-1414-1

11

AI41A7

RESC Z038·2-AI.q-J~ ~ 2038-3-A7-JV2( ~ 19B3+A7-1li:

8P,-'-'1A I' ECOVER I I~-B -V1S7 L- 3"
F-805615 • 1~-BRS-VI48 '2-BRS-VI49 E.Y.AP "2: 19B3-3-A7-14
lOC 8-4 203B-7-AI4-V4 ~ l:: BOTTOMS

FILTER
. NN'S

\-SRS-VGI3 -
Pi
B

'990-l-A7-\, 1~tto~~~~~ J.,.~-BRS'Vle4~-BRS-VI77 lOC C4 3." ;:'l
1:I-BR5-VI91

" 1857+A7-,IA"J' 2037-7-A7-314' '988-2-A7-3/4 3-BR5-VI85 rT"83 3/4':BRS-V614~ ~~. AV BIO 7 -1-.7-'
~ ~ S2037+810-1- 2037-6-B'O- ~ Jlli...""

)_L--Cl-~-.c.~7~~~L ---T-;i;~~;;;--..c.~72~0!l.'[7!:-~3i:.-!:Al7;;J-I~'-p~~1;;;;---""'rr--.:cgiEB I~2-BR -VI7B ~9B6 - 3-A7-11 I~_ BRS-VI 80=~----, "EVAP _

:~"'" " ,>_.~ n • ,~.....".F80S.'6 2037-2-B'O-''2 .E!I.!EB

eo, ,.. if> 'M'"'' ."'

~X"~BRS-V367

<W~~~~-S;:I'-I'-( 1:;1
.F-BOS61? ,

LOC 83 19B2'5-BIO-~

® INTERLOCK WITH EVA.PORATOR CONe. DISCH. VALvES

'-......",---
1----1989+... 7 -314"

r--i ~-BRS-V'90

SD 31
THE SYSTEM FREFIX FOR THIS DIAGRAM

IS "BRS' UNLESS OTHERWISE NOTED.

FOR NOTES & REFERENCES SEE
OWG. 9763+805614

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 EVAPORATOR BOTTOMS
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE

9763-F-B05623 I FIGURE C.2-5, SH. 4



DR

I--- RIIW-1I17-Z-A 7 -Z'

'" Z~RII.-V99

)IZ"RMW-Y97

. 'TI(
RS- TK c 79-'\&B
'·An';':;I.'

IDe 8-4 UNIT I

~~;rK-12
F- 805021

;

"'?..
~

.T.
;s!BRS-YZ4S

~

_1994-2-A7-3'

3'BRS·V465

-'--
RESIN
Fill

3'!eAs-v249

~'-8R5-V239

1999-8 -A7-~ :S~BIl5-V231

I
~I!

3~8RS-V222

R W1I1N~A7'Z- I RMW WTR M

Z-'RMW-v49 1 ./' RM,W-P-16A4Il,,, ~-RMW-V48 "E-8050ZI
; UNIT f' 1:0<:-A7 4

2-RMw-1II7.'-A7-Z' ' • RMW WTR P
Z-Z'HMW-V49I Z-RMW-P 16MB'

, NOTE IZ Z-ZcRMW-V48 ",£,:BO~OZI
2026-I-A7-1 -, --~,-n,-'7 , lOC 0-4 2-~W'11I7-4-A7-~-UNIT 2 lOC A-4

~. 1994-10-47-1' .T. ,2-~-RMW-VII5_

"--''''''~
3'·BRS-Y228~

. " F· . 617·~

2009-1-(7- 3,4, ~ LOC C-

I~ ~

aJl2
;"12012-'-A7-~'--
~ :012
+ 00

'"'"'"-I <n:u~-4t-'" -: •

- I 2!SRS.y23'

I
PBRS-VZ34

I
{..BRS-WOIY I

~i
H

!
2 I "'"-,

'"I '"979,

~~lli!...IM!!S..!H!I2 .

BRS-TK-584

r- ------.J

194Z-II-A7-Z'i£,
-y

2'BRS·V89.

'99W-A7 -3'

4'-SRS-V373

Fef2
2~BRS':'V88

1942- ~-A7-2'

:NOTE 22

Z4'MW

Ic:::=::=:t"

HEATING
PANEL

. {..8RS-V3n

2:aRS~1I2G2, 2OIH'A7-1-'
ASAIoii'\ _ 1~-3-A7- 2

r·~~ -. I

Y

Z~BRS-vZ06

c2'-8RS'V546,
'-eQI9·Z-A7·2

!U 24'M,W

L-
1

I
'I
I
I
h,Jz!8RS-vzoe

1*
I~
I~

~
I
I
I

t-BRS-VZ07t IXZ~BR"S-VZ09
I3'-SRS-V37Z.

'1
199~-2-.A7- 3'cW

I
I

tG\~
~

,-,

T
891

1 I' I~ J2~BRS-V264-~' "-'" _'~ 01 E 1.1
' I I TM SYS: - 0- cl

9
9%-"2019-1-A7-Z~Ir DIKE 1AUX,S, l l

19.2'3-A71~ RM'E

[~WH6A '\ 1942'4-1.7-2"1F-80~615 ~ a""l:--...----...;;!;...------....-------
Loe, c., t
1969- .'A7.1~ II

1 ~~g~E'56B ' \ J
,F-80~616 ~ -
LOr, e·1

lOC D-2

.:BRS.y194

1993-I-A7'4

.'BRS-VI9S

1993,Z-A7 -3' 199Z-~'A7'4'-'"

L"""; 0·2

THE WnTEM PREFIX FOR TH4S DIAGRAM
IS 'BR NLESS OTHERWISE TED
FOR NOTES AND REFERENCES SEE DWG.
9763-F- 805614.
SO NO 31

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE BORON RECOVERY SYSTEM

SEABROOK STATION - UNITS 1 & 2 TESTING AND DEMINERALIZATION
ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805624 I FIGURE C.2-5, SH. 5



PRIMARY AUXILIARY BUILDING UNIT-I

~~
PRIMARY AUXILIARY BUJLDING UNIT-2

I~I&RHR IIHJ3-'-AII-Z H2 VEN HOft . - - /~I&RHR I
1~~8t5EO"g~R / ••••--, , i I ~_~~5~3' I; ~~ O"'N-'-""~ ;:~..~~ER
LOC 0-4 I I LDC<,94'UNI'-2 I I ~ LDCll""4

I~S Rv "2-CS-373-2-A7-1" '892-'-A"-2" H2 yEN '1!lR. .:, ~c_..~~_.,.' //''''C,S.----l!!l!:''''---'I

1~:ig.5Y~n, ~~g®3'';' .~.~~:
LOC B.' 2-~'-253C6-A7-6"\ LOC@4UNIT , ~ ( /.LDC="'B,...•..,'=_....,

CS-388'3-A7-" 'e.-; CS-3B8'3-A7-6" / CVC RV JCS-V243
I-- C~-388.4-A7-~ '\..F·805012

~-'-CS'V775 V~-CS-Y769 , LOC 0-4

I1

CVCT
RV ,,_~, • ---:--.-....... LO WG-""'-6- A1-, /DR TRI'NSF PIiP

2-CS-V243 . 2. S-388·3-A7·6 WG-':;~~3
F.8Q50'2 . / 1--2-.Pii-388-4 A7-~ NOTE 16 '\.F-SC II
LOC 0-4 I r2-~-.£§:~.8 .-,. --('~~-~""'5G7 LOC &,

2'4"-WLD-V'70 1,I'}j"'''''".,,-A7''' 1RR.'-b-A7-:<'_
I!lCDT HX "'-WIr>--2,n2-3-A7-' '-,~w~n-"",,-,n'A7-4' ~ ~~DR4~'\(~~m\l.lt: W·~'··--·~"- " Wln·"M-'-A7-3" '.RC~l H' I
1~-~'o!t.~43 / - 1 .., 1 1\~"lF-805G3¥~ .•~~ 1 1 WLD-E'43F. NOTE '6 2-WLD-2'02-II-A7~ LOC C2 J.Q£..QZ ,F.M..n4n
LOG C-1. _ ,DR 1883-5-A7.2·....,.- I--WLD-2'02-'I-A7-34 II LOC c·,

R P TM A '-<O-'42'-'-A7.3 4" 2-~-WLD-V'76~ '883-2-A7+ iX3-BRS-V455 'r '883--2-A7-4" ~~-WLD-VI79 it SS '4"2 A'-' 4 APRGR's'!I!UI\I4"t1?¥

1~§l)SOr5 ' '/ _: : G'xB"BRSV4S?h" I 'L'883--4-A7-2- 4'BRS'Y4SD . 0" . : : - .• ° Sn~;~lS'3AU I
LOC C., -' R ° 6.S BRS-V45S LOC C·,

" '883'II-A7'8', 4!BP-S'V44S t I I j 4~BRS'V4S1 ~

I
!SI ACCUWK9A," 0" 2-S'-2411-14-A7·"4 <. ~ ro - "1883-3-A7- rf cl·~48'14-A7-3/4"/S' ACCUM I

-SI-T - ...c,& • F _ J - S ,-TK- 9A,B,c,&0
F-an.v.n; •/ LOC B-2 T LOC B-2 F-80500S

LOG 0-'· '88~0-A7-(;'" ~ '863.'2- 07- G" LOC D·'
I~IRP "' 2.S'.28G.2-A7-1 ,AA4' -..-~"- ~,-'06"-A7-" /'~""""!''''''''--.-,I
1~:~~lgAlB / D"'1570-"A7-'II2"" '\. ~'~s6:::-B
Lac 0-' ~ 'I 6-BRS-YU2 -LDC 0-'

I~ "2.CS.S24·2-A7-3" 18:-'645-"'!i \. \" ,DM-'.4<-J-A7-'V" D~~'60'-17-2 l CS-S'24-2--A7-3" -"R"'C"'F,..----"
It-g~i~ I'F-805030 / to LO~ 2-BRS-V505 t-BRS'V5Q4 ~O ~ " F-S05030 CS-F-2
LOC D" LOC B-4 ~ ;!'; LOC B-4 ~8C°sg.~7 .

t ==- i .~ /,'893-2'AII-" Le •••". _ " ~ ~== = ,
':BRS·V453 I:BRS-V454 ~

~
T ~

.' " 9 Aii1ml4jlS
'877-2.A7-'''.! ,079·'-A7·'12 ",-' ~" - 1~~~ ~• ,'885-1-A7-0"' 2-BRS-V547 74'BRS-Y438_ LOC C'4 I ' ~'BRS'1I'4403/4-BRS-v43S . 3-BRS~
2-8RS'V44~/ '\< r'88G-~A7'2' ~ 4 _ 187B+A7-3·...,'· (UN'T' ONLY)

1-SRS-YlI4', ,/, /' ......... ,... '. \1 2-&R5-V447 " I---I88H-A7-3~ " i I~!~~K~~IFIER
""= 1885-5-A7-2 'B8G-5_A7-2_~ '873-,o-A7.

3
/4_ 1-----'875.3-A7-~4 1 1;':805037

..,-~t BRS-TK'GG8 PRS-TK-§!iA LOC 0-'

,
@- PR"""'YDRAINT_ PR'MARYDRA'NTAHI<~ 3··BRS·V43?T E~l:=? .T. 7 __ 7.' I!'DTDEGAS'F'ER

9 SAFETY CLASS NNS SAFETY CLASS NNS 961 '85' A 3 BRS·TK-.7
T LJ LJ 3 ·1lRS-V442 3"-BRS-Y444 'fF,,·805;l";G;<"';!-8__..../

------ -- 94194 ' " . 94 94 __ LOCO-'
I _2-SRS-Y550, I-II 2-8RS-YS~-I~ I

~ I.[l l-iass-4-A7-2 1S"IIW ul It lll"MW 1886-4-A7-2 H""""W m I ~ I ~P-,

I " ,ri~:~~ -. ~ " '~~8C~Z '-.-' L,8:~~;~8 : ~ r~~~-~';of~ .1 It~'-2-A7'314"
I ~ ~'870+A7-3 ~ I ,!:i:::i:a ~ Ti -+-+&......---1~
I I 2-BRS'V433 1"~63~ 1871-1-A7-3"--...... "·-BRS'V434 '7 ~ I I \ - '3
I 'UiC ~ -lIm-2-A7-Z" "Z I '-.; 3/4'8RS-v44 ,

1870-2- A7-Z" 4 \' BAS· F-GO

I ~ "F_805G33 ) F_80 " . . ~I PR'MARY ORAIN TANK
I ~ 2-BRS-Y4'8 LOC 0lI' 'tOtB-2 2'BRS-V415 rFO",~ FD-! DEGASIFER PREFILTER
I I " ." ~ I i3' C I GAFETY CLASS NNS .~
I ...-n. '-A7- Iol 1077-,""7.'" I' '873-4-A7- 3'1..

I ,~-.BRS-V430 I I. =.\ - - - - - - 3"·BRS-V443

I cr--<)'~-BRS-II'l29 '~:-8RS-V43Z }-" I r< ~,L~3:..BR5-Y497 - I
L . , . "Z I" e.....-.::r--'873-'3- A7'3 I
I - - - - ---------- -- ---- - -- ---- ..-l8n-2-A7"~ '-? _ "1 ~ ~'873-'-A7-,r2- I
I 'Y;'BRS-V428 " I!fBRS-V43'-....; I ~ \ r '!2~8RS·Y43G I

I ~ '878'~A7-'~~: '~..!!~ e !
~\§7 I 1877"_A7_3'~,l 3'i1RS-V42' - II 11 793' . ----

NG -'674~-A"'l \ I r. _'''''-:>-A7-'' I "'C ,!2"&RS-Y43S

I:~~~;:' ,,~ L 0 L NG-t674-2-A7-'" 1 30"BRS-Y422l1 • I LI873-8-A7- 0;2'
I'F - 805020 ;)....... 11"lli-'0107 I :Y4~BRS-\IG23- 3'BRS-II423\> I
LOC D-4 1873-'S-A7-:Y4"-·. ~
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. ~" F-805025 & RM AM 6~19

@ TO TCV~1912 (Sa'E-SSB OUTLET)
DWG F'80SOI£'

® 10 TCV·1913 (6a-E-SBAOUTLET)
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t DRA;NING
B. PwOVIDE J,M' PRESSURE UP.AftO PIJJG FCfi PI'S

START uP ENGINEERING TO PROvlD~ ""PING, VALVES,
&. PI'S; AlSO STRAINER BLOW OFF PIPING & VALvES
FOR lNITAl FLUSHING OPERATION. STRAINER SCREEN
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PIPE TO LOCAL CRAIN FUNNELS
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10· SEE DRAWING 9763·f-805001, NOTE I

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
STEAM GENERATOR BLOWDOWN

SEABROOK STATION - UNITS 1 & 2
EVAPORATOR SYSTEM

ENVIRONMENTAL REPORT P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F-805039 I FIGURE C.2-6. SH. 2



LEI/EL,

® DISTILLATE FLUSH V-131. P-180C INTERLOCK
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SD No, 21

TH~ SYSTEM PREFIX FOR THIS DRAWING
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FOR REFERENCE OwGS SEE OWO 9763-F-B05024
FOR GENERAL NOTES SEE OWG 9763-F-805039
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.E-BQ50 24

LOC A4 UNIT 2

, eC-701 -10-41-2' ICCW LOOP B "
1.------;,;...;.;;---...;,,---1. CC-B65-'4- 18

f-805028
LOC A-3

F-i
UOC 0-2

(- OM-V262

1274-I-AI-21'·

~
LOC 0-2
F-80

,,'-SB-VI25

it
FC

(-OM-V22S

011-1573+ A7-(

..
'"

u...
r
I
I
I
I
I
I
I

1394-6-AI4-(1

1'\..1276_2_A7_lk

NOTE 9-// au! IUN! t'UM"'~

1394-2-. "'2-31'1'
~. Oc: I ;

I.S8_V3~NUIt. ~REMOVAllLE I~OM-V230
1290~A3-f I sroOLpc'--11 H 1lM-1574-t-A7-( I

lTMOS I

j
<W

PS
ROOF) ~ I-QM-VI03

13S~-4-AI-8
:/Xe"oSB-VIIO ' A A7

~NOTE6
1395-5-AI-3otl*

\ \ 13S5-3-AI-8"

~

Dtr"-1647-44-A7-1"

1395-2- ""34'

1395-1-«-,3-14'

----r....
'"~
'"'~

®. ;'~~B~;;-l
",;..
I

FC...
v

(-OM-VI04

1300-2-A7-r

I I

.h 1300-3-A7-2" IEVS
• 1~~3'3

F-S05W9
LOC 0-2

F-80
LOC 0-2

1397-I-U'I-3 .... ' ~DR

~ ..
1397-2 -"rl~ SB-P-ll9C ••

OIST PUMP

~

I'
2-1331-2-A~:'l'j? I

'f..- S!!-V247

CC-900-6-AI-S"

WLO 1Jf152'" V

LOC 0-2

LOC B-4

WST (ONe. TK.
1388-6-"
F sO~U.39

LOC C-I UNIT 2

wn "1362-B-2
F-805u.3~

_ rv
S8-EV-58
F-b05039

2~~66Lf?~~:"B"
IE RQ5Q28

LOC A-3

, LOC 8-4

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
STEAM GENERATOR BLOWDOWN

SEABROOK STATION - UNITS 1 & 2
EVAPORATOR SYSTEM

ENVIRONMENTAL REPORT
P & I DIAGRAM

OPERATING LICENSE STAGE
9763-F 805035 I FIGURE C.2-6, SH. 3



NOTES

I-ALL EQUIPMENT, VALVE. LINE AND
I NSTRuMENT NUMBERS ARE FOR
UNIT I UNLESS OTHERWISE NOTED.

2-CO~NECTIONS i="OR FUTURE
INSTALLATION TO EM FI LTER
IF· REQUIRED.

LOC 84
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I
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F.805039
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INPUT FROM ---I
UNIT 1 AND 2

GAS CHILLER
COMPRESSOR UNITS

SAFETY CL.3

DESIGN FLOW RATE 1.2 SCFM
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GUARD BEDS
SAFETY CL.3

(

•
(3) WASTE GAS

DRYERS·
SAFE.TY CL.3

_40°F DESIGN DEWPOINT

15) AMBIENT
CARBON

DELAY BEDS
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DELAY TIMES
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PRE-FILTER (HEPA)
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PRIMARY VENT STACK (RELEASE).

HYDROGEN SURGE TANK OR RECYCLED
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JAMESR. SMITH

DIRECTOR

NEPLAN
..New f,nglanJ Power Planning

174 BRUSH HILL AVENUE

WEST SPRINGFIELD, MASSACHUSETTS 01089

TELEPHONE (413) 785-5871

March 20, 1981

•

•

NEPOOL Planning Corrmittee Members

.Gentlaren:

This "New England lDad and capacity Re};X)rt - 1981-1996" dated April 1,
1981 sUI1'lTarizes forecasts of electrical peak load, capabilities and reserves
for the period and the 1980 surm-er and the 1980/81 winter peak infonration.
The~ peak of 14986 M\"1 occurred on July 21, 1980 and the 1980/81 winter
peak of 15620 MW occurred on January 12, 1981.

The 11NEPCX)L M::xiel for lDng Range Forecasting of Electric Energy and
Demand" has been used to produce this regional forecast, incorporating sane
load managarent cOncepts. Specifically, controlled storage-type electrical
space heating and water heating are assurred for the region resulting in about
a 950 MW decrease in the otherwise expected 1996/97 winter peak. The resultant
annual carp:>und growth rate for 1980 through 1996 is 2.4% for sl.Jl'llrer peak, 2.6%
for winter peak and 2.7% for energy, compared to 2.0%, 2.7% and 2.6% in the
April 1, 1980 re};X)rt.

Adequate reserves are indicated for the expected peak loads through 1992/93
assuming all "NEPCX)L Planned" units are in service as scheduled, even though
t\VO units do not, as yet, have construction pennits. Additional capacity will be
requiredfo;r 1994/95 and beyond.

However, with approximately 60% of the existing capacity in oil-fired units,
energy d~ficiencies could occur in the mid 1980s. It is especially critical that
all non-ail-fired capacity be built as scheduled, th;lt coal conversions be en
couraged' where econanic, and that conservation and load managerrent efforts be
oontinued to prevent energy deficiencies and to achieve the lowest possible
price for electric energy.

AppE;mdix "B" details the schedule of "NEP<X>L Planned" units, as well as
sorre of NEPOOL ' s planned ccmni:t:1lents to other than oil-fired generation (such as
hydro,~ and coal) .

This :r;-eport includes the latest data available at the time of publication
and is intended as a long-range planning guide to meet the future electrical
energy and demand requirercrants of New England.

Sincerely,

JRS:dv
Attachment
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1.

S~Y

SYSTEM CAPABILITIES AND ESTIMATED PEAK WAD - \\TINI'ER - 1981/82 - 1996/97

Mv

1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 !988/8~ 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996(9~

Total capability *
21910 22192 23359 23340 24366 25518 26537 26537 27104 27106 27106 27082 27060 27058 27058 27058

Total Peak wad
15920 16350 16810 17260 17680 18130 18640 19200 19780 20360 20980 21590 22130 22610 23060 23530

Reserve before MaL'ltenanee
(M>l) 5990 5842 6549 6080 6686 7388 7897 7337 7324 6746 6126 5492 4930 4448 3998 3528

(%) 37.6 35.7 39.0 35.2 37.8 40.8 42.4 38.2 37.0 33.1 29.2 25.4 22.3 19.7 17.3 15.00

Scheduled Maintenance
1270 600 1290 1900 800 500 500 500 500 500 500 500 500 500 500 500

Reserve After Maintenance
(Mol) 4720 5242 5259 4180 5886 6888 7397 6837 6824 6246 5626 4992 4430 3948 3498 3028

(%) 29.6 32.1 31.3 24.2 33.3 38.0 39.7 35.6 34.5 30.7 26.8 23.1 20.9 17.5 15.2 12.9

* Additions include only "NEPOOL PlaI'lIleC!" ani canpany authorized generation capacib./. Also refer to the notes on page 2.

•• • •
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w 3.

I. i.E~; ENGLAND AREA SYSTE~ CAI',uJILITIES AND PEAK LOADS

I~W

SUMMER 19&0 ACTUAL WINTER 198u/81 ACTUAL
.***.******.****.******* •• *********** ••••****1*** •••••• 0"****,,*,'*""'*"*'*"'****""**'**"*'*****'_'*.**.******** •• *.****.**.

1. NOMINAL CONVENTIONAL
THERMAL CAPABILITY

2. CONVENTIONAL THERMAL
CAPABILITY REDUCTION

3. CONVENTIONAL THERMAL
CAPABILITY (1-21

12271.

208.

12~88.

o.

BANGOR HYDRO ELECTRIC COMPANY
BOSTON EDISON COMPANY
BRAINTREE ELECTRIC LIGHT DEPARTMENT
CENTRAL MAINE POWER COMPANY
CONNECTICUT MUNICIPALS
EASTERN UTILITIES ASSOC.
FITCHBURG GAS + ELECTRIC LIGHT CO.
HOLYOKE GAS + ELECTRIC DEPARTMENT
MAINE PUBLIC SERVICE COMPANy
NEW ENGLAND ELECTRIC SYSTEM
NEW ENGLAND GAS + ELECTRIC ASSOC.
NEWPORT ELECTRIC CORPORATION
NORTHEAST UTILITIES SERVICE COMPANY
PUBLIC SERVICE CO. OF NEW HAMPSHIRE
TAUNTON MUNICIPAL LIGHT DEPARTMENT
UNITED ILLUMINATING COMPANY
VERMONT GROUP

TOTAL CONVENTIONAL
THERMAL CAPABILITY

4. NOMINAL NUCLEAR CAPABILITY

5. NUCLEAR CAPABILITY REDUCTION

6. NUCLEA~ CAPABILITY (4-51

BOSTON DISON COMPANY
NEW ENG AND YANKEE NUCLEAR UNITS
NOR THEA T UTILITIES SERVICE COMPANy

TOTAL NUCLEAR CAPABILITY

•

57- 60.
1741. 1P15.

32. 13.
989. 999.

20. 20.
324. 341.

21. 21.
25. 25.
23. 23.

2585. 2638.
1300. 1322.

13. 1~.

2~48. 2489.
1095. 1096.

25. 25.
1341. 1356.

31. 31.

12069. 12:>88.

4314. 4314.

55. o.

670. 670.
2040. 2114.
1518. 1530.

4228. 4314 •

• •



e· e·
I. HEW [NGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS

MW

·e

SUMMER 1980 ACTUAL WINTER 1980/81 ACTUAL

*********************************************************************************************************t**************************

"'"

7. NOMINAL COMOUSTION
TURBINE CAPABILITY

8. COMBUSTION TURBINE
CAPABILITY REDUCTION

9. COMBUSTION TURBINE CAPABILITY 17-81

BOSTON EDISON COMPANY
CENTRAL MAINE POWER COMPANY
CONNECTICUT MUNICIPALS
EASTERN UTILITIES.ASSOC.
FITCHBURG GAS + ELECTRIC LIGHT CO.
HOLYOKE GAS + ELECTRIC DEPARTMENT
NEW ENGLAND ELECTRIC SYSTEM
NEW ENGLAND GAS + ELECTRIC ASSOC.
NORTHEAST UTILITIES SERVICE COMPANY
PEABODY MUNICIPAL LIGHT DEPARTMENT
PUBLIC SERVICE CO. OF NEW HAMPSHIRE
UNITED ILLUMINATING COroPANY
VERMONT GROUP

TOTAL COMBUSTION
TURBINE CAPABILITY

10. NOMINAL COMBINED CYCLE CAPABILITY

11. COHBINED CYCLE CAPABILITY REDUCTION

12. COMBINED CYCLE CAPABILITY (10-111

BRAINTREE ELECTRIC LIGHT DEPARTMENT
TAUNTON MUNICIPAL LIGHT DEPARTMENT

TOTAL COMBINED CYCLE CAPAtlILITY

1450 •

297.

254.
34.
16.
40.
22.
9.

38.
38.

475.
15.
88.
17.

108.

1153.

205.

22.

80.
103.

183.

1450.

o.

305.
43.
18.
48.
28.
10.
51.
If.8.

606.
21.

111.
22.

140.

1450.

2°6.

o.

96.
110.

206.

4.



U1

I • NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS

i'1lri

5.

SUMMER 1980 ACTUAL WINTER 1980/81 ACTUAL
**.***********************************************.*********************************************************************************

13. ~OMINAL DIESEL CAPABILITY

14. DIESEL CAPAUILITY REUUCTION

15. DIESEL CAPABILITY(13-1~)

BANGOR HYDRO ELECTRIC COMPANY
BRAINTREE ELECTlliC LIGHT DEPARTMENT
CENTkAL MAINE POWER CJ~PANY

CONNECTICUT MUNICIPALS
HUDSON LIGHT + POWER JEPARTMENT
IPSWICH MUNICIPAL LIGHT DEPAtHMENT
MAINE PUBLIC SERVICE COMPANY
MARBLEHEAD MUNICIPAL LIGHT DEPT.
NEW ENGLAND ELECTRIC SYSTEM
NEW ENGLAND GAS + ELECTRIC ASSOC.
NEWPORT ELECTRIC CORPORATION
NORTHEAST UTILITIES SERVICE COMPANY
PEABODY MUNICIPAL LIGHT DEPARTMENT
PUBLIC SERVICE CO. OF NEW HAMPSHIRE
SrlREWSBURY ELECTRIC LIGHT GEPT.
VERMONT GROUP

TOTAL DIESEL CAPABILITY

16. ~EW GENERATION TYPES

17. NOMINAL HYDRO CAPABILITY

18. HYDRO CAPABILITY REDUCTION

19. DEPENDABLE ADVERSE
HYDRO CAPABILITY <17-18)

BANGOR HYD~O ELECTRIC COMPANY
CENTRAL MAINE POWER COMPANY
CONNfCTICUT MUNICIPALS
H(JL Y(IKE GAS + ELECTR IC DEPARTMENT
MAIN£ PUBLIC SERVICE COMPANY
NEW ENGLA~D ELECTRIC SYSTEM
NORT~!EAST UTILITIES SERVICE COMPANY
PJBLlC SERVICE CO. OF NEW HAMPSHIRE
VERMONT GROUP

TOTAL DEPENDABLE
nDVLRSE HYDRO CArABIlITY

•

258. ;;.66.

7. O.

23. 2~.

3. 5.
~. 5.

15. 15.
20. 20.
9. 9.

12. 12.
6. 6.

77. 79.
14. 1~.

16. 16.
6. 6.

10. 10.
3. 3.

14. 1~.

21- 21.

251. 266.

O. O.

1318. 1318.

72. 41.

25. 29.
301- 301.

O. 1.
3. 3.
2. 2.

592. 586.
232. 23~.

52. 52.
41. 70.

1246. 1276.

• •



• •
I. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS

MW

'•

SUMMER 1980 ACTUAL .WINTER 1980/81 ACTUAL
•••••••••••••••••• ** •••••• *••••••••••******••••*•••••••**•••*••****.*•• ****.***.****••**********.**.********************.***********

'"

20. NOMINAL PUMPED
STORAGE CAPABILITY

21. PUMPED STORAGE
CAPABILITY REDUCTION

22. DEPENDAELE PUMPED
STORAGE CAPABILITY(20-211

NEW ENGLAND ELECTRIC SYSTEM
. NORTHEAST UTILITIES SERVICE COMPANY

TOTAL DEPENDABLE PUMPED
STORAGE CAPABILITY

23. FIRM PURCHASES WITHIN
THE NEW ENGLAND AREA

BOSTON EDISON COMPANY
CENTRAL MAINE POWER COMPANY

TOTAL FIRM PURCHASES
WITHIN THE NEW ENGLAND AREA

2~. FIRM PURCHASES OUTSIDE
THE NEW ENGLAND AREA

CENTRAL MAINE POWER COMPANY
MAINE PUBLIC SERVICE COMPANy
VERMONT GROUP

TOTAL .FIRM PURCHASES
OUTSIDE THE NEU ENGLAND AREA

25. FIRM OBLIGATIONS OUTSIDE
THE NEW ENGLAND AREA

NORT~EAST UTILITIES SERVICE COMPANY

TOTAL FIRM OBLIGATIONS
OUTSIDE THE NEW ENGLAND AREA

1631.

o.

602.
1029 •

1631.

1.
6.

7.

~oo.

33.
188.

621.

o.

o.

1631.

o.

,:,02.
1029.

1631.

1.
6.

7.

133.
31.

188.

352.

50.

50.

6.



--.J
7.

I. ~EW [NGL~ND AREA SYSTEM CAPA8ILITIES AND PEAK LOAOS

Mw

SUMM[R 198C ACTUAL WINTER 1980/81 ACTUAL
*************~.*********.*.*****.**********~****~.*~**********~************.*~************.**************.***********~** •• **********

* 26. TOTAL CAPABILITY 21389. 21741.
(3.+6.+9.+12.+15.+19.
+22.+23.+24.AND -251

27. COHIClDEtJl LOAD 14986. 15b20.
7/21/80 1/12/81

1400 HR. 1800 Hk.

28. UNAVAILABLE CAPACITY 4463. 4425.

29. RESERVE MARGIN AFTER ~IAINTENANCE 1940. 1696.

30. PERCENT RESERVE AFTER MAINTENA~CE 12.9 10.9

*All figures are shown rounded to the nearest whole number. Thus, summing the rounded capabilities by company and category
may differ from the indicated totals .

• • •
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• • •
II. NEW ENGLAND ANEA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

MW

~lAR • APti. MAY JU'~E JULY AUG. SEP. OCT. NOv. DEC.
1981 1981 1981 1981 1981 1981 191H 1981 1 eM1 1981

*******•• *****.**.*.******.**********.***********.****t**.*** •• *•• ***.*-********.**** •••••** •••*********.**.*t*************.********

1. NOMINAL CONVENTIONAL
THERMAL CAPABILITY 12263. 12263. 12245. 12245. 12245. 12245. 12245. 12245. 12245. 12245.

2. CONVENTIONAL THERMAL
CAPABILITY REDUCTION O. O. O. 167. 167. 167. 167. O. O. O.

3. CONVENTIONAL THF.RMAL
CAPABILITY 11-21

BANGOR HYDRO ELECTRIC COMPANY 60. bOo 60. 57. 57. 57. 57. 60. 1'-0. 60.

BOSTON EDISON CO~PANY 1790. 1790. 1790~ 1765. 1765. 1765. 1765. 1790. 1790. 1790.

BRAINTREE ELECTRIC LIGHT DEPARTMENT 13. 13. 13. 32. 32. 32. 32. 13. 13. 13.

CENTRAL MAINE POWER COMPANY 999. 999. 999. 973. 973. 973. 973. 999. 999. 999.

CO~NECTICUT MUNICIPALS 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.
EASTERN UTILITIES ASSOC. 341- 341. 341. 334. 334. 334. 334. 341. 341. 341.
FITCHBURG GAS + ELECTRIC LIGHT CO. 21. 21. 21. 21. 21-0 - - 21. 21. 21. 21. 21.
HOLYOKE GAS + ELECTRIC DEPARTMENT 25. 25. 25. 25. 25. 25. 25. 25. 25. 25.
MAINE PUBLIC SERVICE COMPANY 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.
NEW ENGLAND ELECTRIC SYSTEM 2638. 2638. 2638. 2581. 2581. 2581. 2581. 2638. 2638. 2638.
NEW ENGLAND GAS + ELECTRIC ASSOC. 1322. 1322. 1304. 1283. 1283. 1283. 1283. 1304. 1304. 1304.

NE~PORT ELECTRIC CORPORATION 14. 14. 1'+. 13. 13. 13. 13. 14. 14. 14.
NORTHEAST UTILITIES SERVICE COMPANY 2489. 2459. 2489. 2448. 2'+48. 2448. 2448. 2489. 2489. 2489.
PU8LIC SERVICE CO. OF NEW HAMPSHIRE 1096. 1096. 1096. 1095. 1095. 1095. 1095. 1096. 1096. 1096.
TAUNTON MUNICIPAL LIGHT DEPARTMENT 25. 25. 25. 25. 25. 25. 25. 25. 25. 25.
UNITED ILLUMINATING COMPANY 1356. 1356. 1356. 1353. 1353. 1353. 1353. 1356. 1356. 135(,.
VEI?MONT GROUP 31- 31. 31. 31. 31. 31. 31. 31. 31. ·31.

TOTAL CONVENTIONAL
THERMAL CAPAUILITY 12263. 12203. 12245. 12078. 12078. 12078. 12078. 12245. 12245. 12245.

If. ~OMINAL NUCLEAR CAPAbILITY '+314. 4314. 4314. 4314. ,+314. 4314. 431'+. 4314. 4338. 4338.

6. NUCLEAR CAPABILITY 14-51

BOSTON EDISON COMPANY 670. 670. 670. 670. 670. 670. 670. 610. 670. 670.
NEW ENGLAND YANKEE NUCLEAR UNITS 2114. 2114. 2114 • 2040. 2040. 2040. 2040. 2114. 2138. 2138.
r~OHTIt[AST UTILITIES SEKVICE COMPMiY 15.30. 15jO. 1530. 1518. 1518. 1518. 1518. 1530. 15:'>0. 1530.

TOT~L NUCLEAR CAPARILITY 4314. 4314. 4314. 4228. 4228. 4228. 4228. 4314. 43:.8. 4338.

8.
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I I • NEw ENGLANQ AREA SYSTE~ CAPAOILITIES A~U ESTIMATEU PEAK LOADS

i h.

;-1/\1\ • APH. MAY JUNE JULY /lUG. SEP. OC T. NOli. DEC.

1981 1'%1 1981 }9~1 1 'I,ll 19"1 1981 1981 1 ':l"l 1981

*********************************************************************.* ••• *******************************1**************************

7. NOMINAL COMBUSTION
TURRINE CAPABILITY 1450. 1450. 1398. 1398. 13913. 1398. 1398. 1398. 1398. 1398.

8. COMBUSTION TURBINE
CAPABILITY REDUCTION O. o. o. 393. 393. 393. 393. O. O. O.

9. COMBUSTION TURBINE CAPABILITY (7-8)

~OSTON EDISON COMPANY 305. 30". 305. 146. }'+6. 146. 146. 305. 305. 305.

CENTRAL MAINE POWER COrlPANY 43. 43. 43. 34. 34. 34. 34. 43. 43. 43.

CONNECTICUT MUNICIPALS 18. 18. 18. 15. 15. 15. 15. 18. 18. 18.

EASTERN UTILITIES ASSOC. 48. 48. 48. 40. 40. 40. 40. 48. 48. 48.

FITCHBURG GAS + ELECTRIC LIGHT CO. 28. 28. 28. 22. 22. 22. 22. 28. 28. 28.

HOLYOKE GAS + ELECTRIC DEPARTMENT 10. 10. 10. 9. 9. 9. 9. 10. 10. 10.

NEW ENGLAND ELECTRIC SYSTEM 51- 51. 51. 31S. 38. 38. 38. 51. 51. 51.

NEW ENGLAND GAS + ELECTRIC ASSOC. 48. '+8. 48. 38. 38. 38. 38. 48. 48. 48.

NORTHEAST UTILITIES SEKVICE COMPANY 606. 606. 554. 435. 435. 435. 435. 554. 5"14. 554.

PEABODY MUNICIPAL LIGHT DEPARTMENT 21- 21. 21. 15. 15. 15. 15. 21. 21. 21.

PU8LIC SERVICE CO. OF NEW HAMPSHIRE 111- 111. 111- B8. 88. U8. 88. lll. Ill. 11I.

UNITED ILLUMINATING COMPANY 22. 22. 22. 17. 17. 17. 17. 22. 22. 22.

VERMONT :;ROUP 140. 140. 140. 108. 108. 108. 108. 140. 140. 140.

TOTAL COMBUSTION
TURBINE CAPABILITY 1450. 1450. 1398. 1005. 1005. 1005. 1005. 1398. 1398. 1398.

] o. NOMINAL COMBINED CYCLE CAPABILITY 206. 206. 206. 206. 206. 206. 206. 206. 547. 547.

11. COMBINED CYCLE CAPABILITY REDUCTION o. o. O. 23. 23. 23. 23. O. o. O.

12. COMBINED CYCLE CAPABILITY (10-111

BRAINTREE ELECTRIC LIGHT DEPARTMENT 96. 96. 96. 80. 80. UO. 80. 96. 96. 96.

MASS. MUNICIPAL WHOLESALE ELECTRIC O. o. o. O. o. o. o. o. 341. 341.

TAUNTON MUNICIPAL LIGHT DEPARTNENT 110. 110. 11 J. 103. 103. 103. 103. 110. 110. 110.

TOTAL COMUINED CYCLE CAPABILITY 206. 206. 20b. 183. 183. 11S3. 183. 206. 547. 547.

• • •
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11.

II. NEw ENGLAND AHEA SYSTEM CAPA~ILITIES AND ESTIMATED PEAK LOADS

MW

MAR. APR. MAY JUi'JE JULY AUG. SEP. OCT. NOV. DEC.
1981 1981 1981 1981 1981 19&1 1981 1981 191'1 1981

*************************.* •••• ******.*****.*t.*.*.**.*** •• *••• ******** •••• *.*******••••••*.***.********.t**.****•• *****.*** ••*.**.*

20. NOMINAL PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1631. 1631. 16.'H. 1631. 1631. 1631.

21. PUMPED STORAGE
CAPABILITY REDUCTION O. O. O. O. O. O. O. O. O. O.

22. DEPENDABLE PUMPED
~TORAGE CAPABILITY(20-211

NEW ENGLAND ELECTRIC SYSTEM 602. 602. 602. 602. 602. 602. 602. 602. 602. 602.
NORTHEAST UTILITIES SERVICE COMPANY 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029.

TOTAL DEPENDABLE PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631.

23. FIRM PURCHASES WITHIN
THE NEW ENGLAND AREA

BOSTON EDISON COMPANY 1. 1. 1. 1. 1 • 1. 1. 1. 1. 1.
CENTRAL MAINE POWER CO~PANY 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.

TOTAL FIRM PURCHASES
\JITHIN THE NEW ENGlAI~D AREA 7. 7. 7. 7. 7. 7. 7. 7. 7. 7.

24. FIRM PURCHASES OUTSIDE
THE NEW ENGLAND AREA

CENTRAL MAINE rOWER COMPftNY 133. 133. 133. l.B. 133. 133. 135. 133. U3. 133.
MAINE PUOlIC SERVICE CUMPANY 31. 31. 31. 31. 31. 31. 31. 31. 31. 31.
VERMONT GROUP 188. 1~9. 159. 1 ':11 • 191. 1<;1. 191. 159. 1~9. 159.

TOTAL FIRM PURChASES
lJUTSIDE THE NEw ENGlAND AREA 352. 32.3 • 323. 355. 355. 355. 355. 323. 3 c3. 323.

25. FIRM OBLIGATIONS OUTSIDE
THC NEW ENGLAND AREA

NORTHEAST UTILITIES SERVICE COMPANY 50. ~~ 0 • 50. O. o. o. O. 50. 1'12. 142.

TOTAL FIRM OBLIGATIONS
OUTSIDE ThE NEw ENGLAND AREA 50. 50. ~;O • o. O. o. O. 50. 142. 142.

• • •



• •ll. NEW ENGLAND AkEA SYSTf~ CAPABILITits AND ESTIMATED PEAK LOADS

MW
•

MAR. APR. MAY JUNE JULY AUG. SEPt OCT. NOV. DEC.

1981 1981 19f1 1981 1981 1981 1981 1981 1981 1981

***••••••••••**•••••*•••***.** •• *.*******.**********••**.**** •• *******•• ***.****************.********.****.****.***.*************.**

* 26. TOTAL CAPABILITY 21639. 21606 • 21573. 21002. 21001. 21009. 21005. 21608. 21917. 21919.

(3.+6,+9,+12,+15,+19,
+22,+23,+24,AND -251

27. COINCIDENT LOAD 13570. 12640. 12220. 14240. 14050. 14780. 13480. 13430. 14810. 15920.

28. SCHEDULED MAINTENANCE 1194. 2684. 3616. 2042. 1299. 1545. 2780. 2984. 2147. 1270.

29. RESERVE MARGIN AFTER MAINTENANCE 6875. 6282. 5537. 4720. 5652. 4684. 4745. 5194. 4960. 4729.

30. PERCENT RESERVE AFTER MAINTENANCE 50.7 49.7 45.3 33.1 40.2 31.7 35.2 38.7 33.5 29.7

*All figures are shown rounded to the nearest whole number. Thus, summing the rounded capabilities by company and category
may differ from the indicated totals.

I-'
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II I. NEW (~bL~ND ~REA SYSTEM CAPAUILITIES ANn ESTIMATED PEAK LOAUS

I: l~

JAN. F£.U. MAR. APR. ~;AY JUi.E JULY AUG. SEfJ. OCT. NOV. OEC.
1982 19112 1982 1902 1982 19~2 1932 1982 19f12 1982 1962 1982

*****************************************************.*****************************************************************.************

1. NOMINAL CONVENTIONAL
THERMAL CAPABILITY 12245. 12245. 12245. 122'+5. 12245. 12245. 12245. 12245. 12245. 12245. 12241. 12241.

2. CONVENTIONAL THlRMAL
CAPABILITY REUUcTION o. o. o. o. O. 167. 167. 167. 167. O. o. O.

3. CONVENTIONAL THERMAL
('APABILITY (1-2 )

BANGOR HYDRO ELECTRIC COMPANY 60. 60. 60. bOo 60. 'j7. 57. 57. ':\7. 60. 60. 60.
dOSTON EDISON COMPANY 1790. 1790. 1790. 1790. 1790. 1765. 1765. 1765. 1765. 1790. 1790. 1790.
BRAINTREE ELECTRIC LIGHT DEPARTMENT 13. 13. 13. 13. 13. 32. 32. 32. 32. 13. 13. 13.
CENTRAL MAINE POWER COMPANY 999. 999. 999. 999. 999. 973. 973. 973. 973. 999. 999. 999.
CONNECTICUT MUNICIPALS 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.
EASTERN UTILITIES ASSOC. 341. 341. 341. 341. 341. 334. 334. 334. 334. 341. 341. 341.
FITCHBURG GAS + ELECTRIC LIGHT CO. 21. 21, 21. 21. 21. 21. 21. 21. 21. 21. 21. 21.
HOLYOKE GAS + ELECTRIC UEPARTMENT 25. 25. 25. 25. 25. 25. 25. 25. 25. 25. 25. 2'-;).

MAINE PUBLIC SERVICE COMPANY 23. 23. 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.
NEW ENGLAND ELECTRIC SYSTEM 2638. 2638. 2638. 263n. 2638. 2581. 2581. 2581. 25111. 2638. 2638. 2638.
NEW ENGLAND GAS + ELECTRIC ASSOC. 1304. 1304. 1304. 1304. 1304. 1283. 1283. 1283. 1283. 1304. 1304. 1304.
NEWPORT ELECTRIC CORPORATION 14. 14. 14. 14. 14. 13. 13. 13. 13. 14. 14. 14.
NORTHEAST UTILITIES SERVICE COMPANY 2489. 2489. 2489. 2489. 2489. 2448. 2448. 2448. 2448. 2489. 2489. 2489.
PU~LIC SERVICE CO. OF NEw HAMPSHIRE 1096. 1096. 1096 • 1096. 1096. 1095. 1095. 1095. 1095. 1096. 1096. 10%.
TAUNTorl MUNICIPAL LIGHT DEPARTMENT 25. 25. 25. 25. 25. 25. 25. 25. 25. 25. 25. 25.
UNITED ILLUMINATING COMPANY 1356. 1356. 1356. 1356. 1356. 1353. 1353. 1353. 1353. 1356. 1356. 1356.
VEkMON1" GROUP 31. 31, 31. 31. 31. 31. 31. 31. 31. 31. 27. 27.

TOTAL CONVENTIONAL
THERMAL CAPABILITY 12245. 12245. 12245. 12245. 12245. 12078. 12078. 12078. 12078. 12245. 12241. 12241.

4. NOMINAL NUCLEAR CAPAUILITY 4338. 4338. 4338. 4338. 433~. 4338. 4338. 4338. 43.'\8. 4338. 4338. 4338.

5. NUCLEAR CAPABILITY REDUCTION O. O. o. o. O. 109. 109. 109. 109. O. O. O.

6. NUCLEAR CAPABILITY ( '+-5)

BOSTON EDISON COMPANY 670. 670. 670. 670. 670. 670. 670. 670. 670. 670. 670. 670.
NE~ ENfLAND YANKEE NUCLEAR UNITS 2138. 213a. 2138. 2138. 2138. 2040. 2040. 2040. 2040. 2138. 2138. 2138.
NOHTHEf,ST UTILITIES SUv'ICE COMPANY 1530. 1530. 1530. 1530. 1530. 1518. 1518. 1518. 1518. 1530. 15~O. 1530.

TOTAL NUCLEAR CAPABILITY 4338. 4338. 4338. 433J. 4338. 4228. 4228. 4228. 4228. 4338 • 4338. 4338.

• • •
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• NEW ENGLAND AHEA SYSTEM C~ILITIES AND ESTIMATED PEAK LOADS •III.

MW

JAN. FEB. MAH. APH. MAY JU~;E JULY AUG. SEp. OCT. NOV. DEC.

1982 19&2 1982 1982 1':182 1982 1982 1982 1982 1982 1962 1982

****************************************************.*******************************************************************************

7. NOMINAL COMBUSTION
TURBINE CAPABILITY 1398. 1398. 1398. 1398. 1396. 1396. 1398. 1398. 1398. 1398. 1562. 1562.

8. COMBUSTION TURBINE
CAPABILITY REDUCTION O. O. o. o. O. 393. 393. 393. 393. O. O. O.

9. COMBUSTION TURBINE CAPABILITY (7-81

BOSTON EDISON COMPANY 305. 305. 305. 305. 305. 146. 146. 146. 1116. 305. 305. 305.

CENTRAL MAINE POWER COMPANY 113. 113. 113. 43. 113. 311. 311. 311. 34. 1+3. '13. 43.

CO~NECTICUT MUNICIPALS 18. 18. 18. 18. 18. 15. 15. 15. 15. 18. 18. 18.

EASTERN UTILITIES ASSOC. 1+8. 118. llB. 118. 118. 1l0. '+0. 1+0. 1l0. 1+8. 118. 1+8.

FITCHBURG GAS + ELECTPlC LIGHT CO. 28. 28. 28. 28. 28. 22. 22. 22. 22. 28. 27. 27.

HOLYOKE GAS + ELECTRIC DEPARTMENT 10. 10. 10. 10. 10. 9. 9. 9. 9. 10. 10. 10.

MASS. MUNICIPAL WHOLESALE ELECTRIC O. O. o. O. O. o. O. o. O. O. 170. 170.

NEW ENGLAND ELECTRIC SYSTEM 51. 51. 51. 51. 51. 38. 38. 38. 38. 51. 51. 51.

NE~ ENGLAND GAS + ELECTRIC ASSOC. 1+8. 48. 118. 118. 1+8. 38. 38. 38. 38. 1+8. 1+8. 1+8.

NORTHEAST UTILITIES SERVICE COMPANY 5511. 5511. 5511. 5511. 554. 1+35. 1+35. 1+35. 1135. 554. 5511. 5511.

PEABODY MUNICIPAL LIGHT DEPARTMENT 21. 21. 21. 21. 21. 15. 15. 15. 15. 21. 21. 21.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE 111. 111. 111. 111. 111. 88. 88. 88. 88. 111. 111. 111.

UNITED ILLUMINATING CO~PANY 22. 22. 22. 22. 22. 17. 17. 17. 17. 22. 22. 22.

VERP10NT GROUP 11l0. 140. 140. 1110. 140. 108. 108. 108. 108. 140. 13'+. 13'+.

TOTAL COMBUSTION
TURBINE CAPABILITY 1398. 1398. 1398. 1398. 1398. 1005. 1005. 1005. 1005. 1398. 1562. 1562.

10. NOMINAL COMBINED CYCLE CAPABILITY 5'+7. 547. 51+7. 5,+7. 5,+7. 547. 5,+7. 51+7. 547. 5,+7. 5,+7. 547.

11. COMBINED CYCLE CAPABILITY REDUCTION O. O. o. o. O. 85. 85. 85. e5. O. o. O.

12. COMBINED CYCLE CAPABILITY (10-111

BRAINTREE ELECTRIC LIGHT DEPARTMENT 96. 96. 96. 96. 96. 80. 80. 80. AO. 96. ';lEi. 96.

MASS. MUNICIPAL WHOLESALE ELECTRIC 3'+1. 3'+1. 31+1. 341. 341. 279. 279. 279. 279. 31+1. 31+1. 31+1.

TAUNTON MUNICIPAL LIGHT DEPARTMENT 110. 110. 110. 110. 110. 103. 103. 103. 10~. 110. 110. 110.

TOTAL COMBINED CYCLE CAPABILITY 51+7. 547. 51+7. 547. 547. 462. '+62. 462. 1+(,2. 547. 5'17. 547.

14.
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II I. NEh! UJI.,L,\'JD (,REA SYST[n CAPAUIL ITIES AND ESTIMATED PEAK LOADS

M:.I

JAN. FEB. MAR. M'f' • ~1.l\ Y JUNE JULY AUG. S[I>. OCT. NOV. DEC.

1982 19iJ2 1982 19i12 19"2 1982 19f12 1982 191\2 1962 1902 1';/82

**.******.****.*****.*******************************************.**************.*****••• **.*•• *********************.****••• *****.***

13. NOMINAL DIESEL CAPABILITY 2&3. 263. 2&3. ;:>63. 263. 2i:>3. 263. 2&3. 263. 263. 2b3. 2'63.

1~. rIESEL CAPABILITY REDUCTION O. o. o. o. O. 4. ~. 4. ~. O. o. O.

15. DIESEL CAPABILITYI13-14)

BANGOR HYDRO ELECTRIC COMPANY 21. 21. 21. 21. 21. 20. 20. 20. 20. 21. 21. 21.

BRAINTREE ELECTRIC LIGHT DEPARTMENT 5. 5. 5. 5. 5. 5. 5. 5. 5. ~. ~. ~.

CENTRAL MAINE POWER COMPANY 5. '5. S. 5. 5. 4. ... 4. 4. 5. 5. ~.

CHICOPEE LIGHT DEPARTMENT 8. 8. 8. 8. 8. 8. 8. 8. 8. a. a. 8.

CONNECTICUT MuNICIPALS 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15.

HUDSON LIGHT + POWER DEPARTMENT 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.

IPSWICH MUNICIPAL LIGHT DEPARTMENT 9. 9. 9. Y. 9. 9. 9. 9. 9. 9. '::I. Y.

MAINE PUBLIC SERVICE COMPANY 12. 12. 12. 12. 12. 12. 12. 12. 12. 12. 12. 12.

MARBLEHEAD MUNICIPAL LIGHT DEPT. 6. 6. 6. 6. 6. &. 6. &. &. 6. 6. &.

NEW ENGLAND ELECTRIC SYSTEM 19. 19. 79. 19. 19. 11. 11. 11. 17. 79. 79. 79.

NEW ENGLAND GAS + ELECTRIC ASSOC. 14. 1,+. 14. 14. 14. 14. 14. 14. 14. 14. 11+ • 1~.

NEWPORT ELECTRIC CORPORATION 1&. 16. 16. 16. 16. 16. 16. 16. 1&. 16. 16. 1&.

NORTHEAST UTILITIES SE~VICE COMPANY 6. &. 6. 6. &. 6. 6. 6. 6. 6. 6. 6.

PEABODY MUNICIPAL LIGHT DEPARTMENT 10. 10. 10. 10. 10. 10. 10. 10. 10. 10. 10. 10.

PU8LIC SERVICE CO. OF NEW HAMPSHIRE 3. 3. 3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

SHREWSBURY ELECTRIC LIGHT DEPT. 14. 14. 14. 14. 14. 14. 14. l~ • 14. 11+. 14. 14.

VERMONT GROUP 21. 21. 21. 21. 21. 21. 21. 21. 21. 21. 21. 21.

TOTAL DIESEL CAPABILITY 263. 263. 263. 263. 263. 259. 259. 259. 259. 263. 263. 263.

16. NEW GENERATION TYPES

11. NOMINAL HYDRO CAPABILITY 1341. 1341. 1353. 1351. 1357. 1351. 1351. 1351. 1351. 1357. 1357. 1351.

18. HYDRO CAPABILITY REDUCTION 41. 89. 119. 122. 85. 62. 80. 72. 75. 64. 31+. 32.

19. DEPENDABLE ADVERSE
HYDRO CAPABILITY 117-18)

BANGOR HYDRO ELECTRIC COMPANY 29. 28. 28. 24. 25. 28. 26. 25. ;:>1+. 23. 27. 28.

CH!TRAL MAINE POWER CO~PANY 301. 301. 313. 31&. 31&. 316. 316. 316. 316. 31&. 316. 31(, •

CONNECTICUT MUNICIPALS 1. 1 • 1. 2. 2. 1. O. o. O. 1. 1. 1.

HOLYOKE GAS + ELECTRIC UEPARTMENT 3. 3. 3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

MAINE PUBLIC SERVICE COMPANY 2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

NE~ ENGLAND ELECTRIC SYSTE~ 603. 561. 522. 532. 55,;/. 60,;/. bU9. 609. 6£J9. 609. (,09. bO') •

NORTH[~ST UTILITIES SERVICE COMPANY 235. 2,55. 235. 235. 233. 233. 233. 233. 233. 233. 235. ~3~.

PU8LIC SERVICE CO. OF i~[t. HAMPSHIRE. ':J1. 57. ~7. 57. 57. ':J7. 51. 51. ':,7. ~7. ~7. 57.

VERMON1 GROUP 10. b&. 75. 65. 71. ,+1. 31. '+1. ;,1. 50. 14. 74.

TOTAL DEPENDABLE
ADVEf~SE HYDRO CAPABILITY 130 O• 12~)2. 1235. 1235. 1213. 12%. 1215. 1286. 12/\2. 1291+. 1324. 1325.

• • •
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II 1.
NEW ENGLAND AKEA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

MW

JAN. FEB. MAR .• APH. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.

1~82 1~82 1~82 1~82 1~82 1~82 1~'32 1~82 1~A2 1982 1982 1982

***********************************************************************************************************************************.

20. NOMINAL PUMPED
STORAGE CAPABILITY 1&31. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1&31.

21. PUMPED STORAGE
CAPABILITY REDUCTION o. o. o. o. o. o. o. o. o. o. o. o.

22. DEPENDABLE PUMPED
STORAGE CAPABILITY(20-211

NEW ENGLAND ELECTRIC SYSTEM 602. 602. 602. 602. 602. 602. 602. 602. 602. 602. 602. 602.

NORTHEAST UTILITIES SERVICE COMPANY 102~. 102~. 1029. 102~. 102~. 102~. 1029. 102~. 1029. 1029. 1029. 1029.

TOTAL DEPENDABLE PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1&31. 1631. 1631. 1631. 1631. 1&31. 1631. 1631.

23. FIRM PURCHASES WITHIN
THE NEW ENGLAND AREA

BOSTON EDISON COMPANY 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.

CENTRAL MAINE POWER COMPANY 6. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.

TOTAL FIRM PURCHASES
WITHIN THE NEW ENGLAND AREA 1. 1. 1. 1. 1. 7. 7. 7. 1. 1. 7. 1.

2~.FIRM PURCHASES OUTSIDE
THE NEW ENGLAND AREA

CENTRAL MAINE POWER COMPANY 133. 133. 133. 133. 133. 133. 133. 133. 133. 133. 133. 133.

MAINE PUBLIC SERVICE CO~PANY
31. 31. 31. 31. 31. 31. 31. 31. 31. 31. 31. 31.

VERMONT GROUP
159. 15~. 159. 15~. 15~. 1~6. 196. 1~&. 196. 15~. 15~. 15~.

TOTAL FIRM PURCHASES
OUTSIDE THE NEW ENGLAND AREA 323. 323. 323. 323. 323. 360. 3&0. 360. 360. 323. 323. 323.

25. FIRM OBLIGATIONS OUTSIDE
THE NEW ENGLAND AREA

NORTHEAST UTILITIES SERVICE COMPANY 1~2. 142. 142. 1~2. o. O. O. O. O. o. O. O.

TOTAL FIRM OBLIGATIONS
OUTSIDE THE NEW ENGLAND AREA 142. 1'+2. 142. 1~2. o. O. o. O. o. O. o. O.

16.



III. NE~ ENGLANO AREA SYSTEM CAPABILITIES AND ESTIMATEU PEAK LOADS

i·'lw

17.

JAN. FEll. MAR. APR. ~il\ Y JUNE JULY AUG. SEp. OCT. NOV. DEC.

1982 1982 1982 1982 1982 1982 1982 1982 19A2 1982 1982 1982

•• *•••••• **••*.*.***.**.****.*.*********************************.******* •• ****** •• *******.*************•• *************************.*

* 26. TOTAL CAPABILITY 21910. :'.1862. 218~5. 218~5. 22025. 21325. 21307. 21315. 21311. 220~6. 22235. 22237.

13.+6.+9.+12.+15.+19.
+22.+23.+2~.AND -251

27. COINCIDENT LOAD 15030. 15~80. 139~0. 13000. 12560. 1~610. H~10. 15170. 13840. 13780. 15200. 16350.

28. SCHEDULED MAINTENANCE 86~. 86/•• 1035. 2200. ~052. 800. 100. 1300. 2100. 2600. 500. 600.

29. RESERVE MARGIN AFTER MAINTENANCE 5216. 5518. 6870. 6645. 5'+13. 5915. 6797. ~8~5. 5371. 5666. 6535. 5287.

30. PERCENT RESERVE AFTER MAINTENANCE 33.0 35.6 ~9.3 51.1 ~3.1 ~0.5 ~7.2 31.9 31l.8 ~1.1 ~3.0 32.3

*All figures are shown rounded to the nearest whole number. Thus, summing the rounded capabilities by company and category may
differ fro~ the indicated totals •
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I V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATEO PEAK LOADS

1';101

WINH.. R SUMMER WINTER SUMMER WINTER SUMMER WINTER SUMMER WINTER SUMMER

1982/il3 1903 1983/8~ 198~ 198~/85 1985 1985/86 1986 1986/87 1987

•••••••••••••*•••***••••**.*.*.***.***.*.****••***.***********.*************************.*******************************************

7. NOMINAL COMBUSTION
TURBINE CAPABILITY 1526. 1526. 1526. 1526. 1519. 1519. 1521. 1521. 1521. 1521.

8. COMBUSTION TURBINE
CAPABILITY REDUCTION O. ~25. O. 425. O. 42~. O. ~24. O. ~2~.

9. COMBUSTION TURBINE CAPABILITY (7-8 )

BOSTON EDISON COMPANY 305. 1~6. 305. 146. 305. 1~6. 305. 1~6. 305. 1~6.

CENTRAL MAINE POWER COMPANY ~.3 • 34. ~3. 34. 4.3. 34. 43. 34. 43. 34.

CONNECTICUT MUNICIPALS 18. 15. 18. 15. 18. 15. 18. 15. 18. 15.

EASTERN UTILITIES ASSOC. ~8. 40. 48. 40. 48. 40. 48. ~O. 48. 40.

FITCHBURG GAS + ELECTRIC LIGHT CO. 27. 21. 27. 21. 26. 20. 28. 22. 28. 22.

HOLYOKE GAS + ELECTRIC DEPARTMENT lU. 9. 10. 9. 10. 9. 10. 9. 10. 9.

MASS. MUNICIPAL WHOLESALE ELECTRIC 170. 130. 170. 130. 170. 130. 170. 130. 170. 130.

NEW ENGLAND ELECTRIC SYSTE~ 51. 38. 51. 38. 51. 38. 51. 38. 51. 38.

NE~ ENGLAND GAS + ELECTRIC ASSOC. 48. 38. ~8. 38. 48. 38. 46. 38. 48. 38.

NORTHEAST UTILITIES SERVICE COMPANY 518. 407. 518. 407. 518. 407. 518. 407. 518. 407.

PEABODY MUNICIPAL LIGHT DEPARTMENT 21. 15. 21. 15. 21. 15. 21. 15. 21. 15.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE 111. 88. 111. 88. 111. 88. 111. 88. 111. 88.

UNITED ILLUMINATING COMPANY 22. 17. 22. 17 • 22. 17. 22. 17. 22. 17.

VERMONT GROUP 134. 103. 134. 103. 129. 99. 129. 99. 129. 99.

TOTAL COMBUSTION
TURBINE CAPABILITY 1526. 1101. 1526. 1101. 1519. 1096. 1521. 1097. 1521. 1097.

10. NOMINAL COMBINED CYCLE CAPABILITY 547. 547. 547. 547. 547. 547. 547. 547. 547. 547.

11. COMBINED CYCLE CAPABILITY REDUCTION O. 85. O. 85. O. 85. O. 85. o. 85.

12. COMBINED CYCLE CAPABILITY (10-11 )

BRAINTREE ELECTRIC LIGHT DEPARTMENT 9&. 80. 96. 80. 96. 60. 96. 80. 96. 80.

MASS. MUNICIPAL WHOLESALE ELECTRIC 341. 279. 341. 279. 341. 279. 341. 279. 341. 279.

TAUNTON MUNICIPAL LIGHT DEPARTMENT 110. 103. 110. 103. 110. 103. 110. 103. 110. 103.

TOTAL COMBINED CYCLE CAPABILITY 547. 462. 547. 462. 547. 462. 547. 4&2. 547. 462.

• • •



'.' • •IV.
NEW ENGLAND AREA SYSTEM CAPAUILITIES AND ESTIMATED PEAK LOADS

MW

WINTER SUMMER WINTER SUMMEH WINTER SUMMER WINTER SUMMER WINTER SUMMER

1982/ti3 1983 1983/81+ 1981+ 1981+/85 1985 1985/86 1986 1986/87 1987

•••••••••**•••••~*.***•••••*••**•••*••••••*••*•••••**••••••*••••••••••••••*•••••••••••••••••••••••••••••••••••••••••*•••••••••••••••

13. NOMINAL DIESEL CAPABILITY 263. 263. 263. 263. 263. 263. 263. 263. 263. 265.

11+. DIESEL CAPAUILITY REOUCTION
o. 1+. o. 1+. o. 1+. o. 1+. o. ...

15. CIESEL CAPABILITYI13- 14)

BANGOR HYDRO ELECTRIC COMPANY 21. 20. 21. 20. 21. 20. 21. 20. 21. 20.

BRAINTREE ELECTRIC LIGHT DEPARTMENT 5. 5. 5. 5. 5. 5. 5. 5. 5. 5.

CENTRAL MAINE POWER COMPANY 5. 1+. 5. 4. 5. 4. 5. 1+. 5. ...
CHICOPEE LIGHT DEPARTMENT

8. 8. 8. 8. 8. 8. 8. 8. 8. 8.

CONNECTICUT MUNICIPALS
15. 15. 15. 15. 15. 15. 15. 15. 15. 15.

HUDSON LIGHT + PowER DEPARTMENT 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.

IPSWICH MUNICIPAL LIGHT DEPARTMENT 9. 9. 9. 9. 9. 9. 9. 9. 9. 9.

MAINE PUBLIC SERVICE COMPANY 12. 12. 12. 12. 12. 12. 12. 12. 12. 12.

MARBLEHEAD MUNICIPAL LIGHT DEPT. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.

NEW ENGLAND ELECTRIC SYSTEM 79. 77. 79. 77. 79. 77. 79. 77. 79. 77.

NEW ENGLAND GAS + ELECTRiC ASSOC. 11+. 11+. 11+. 11+. 14. 14. 11+. 11+. 11+. 11+.

NEWPORT ELECTRIC CORPORATION 10. 16. 16. 16. 16. 16. 16. 16. 16. 16.

NORTHEAST UTILITIES SERVICE COMPANY 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.

PEABODY MUNICIPAL LIGHT DEPARTMENT 10. 10. 10. 10. 10. 10. 10. 10. 10. 10.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE 3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

SHREWSBURY ELECTRIC LIGHT DEPT. 1". 11+. 11+. 11+· 14. 11+. 11+· 14. 14. 11+·

VERMONT GROUP
21. 21. 21. 21. 21. 21. 21. 21. 21. 21.

TOTAL ,DIESEL CAPABILITY 263. 259. 263. 259. 263. 259. 263. 259. 263. 259.

16. NEW GENERATION TYPES

17. NOMINAL HYDRO CAPABILITY 1357. 1372. 1375. 1375. 1375. 1381+. 1381+ • 1381+ • 1354. 1381+.

18. HYDRO CAPABILITY REDUCTION 1+1. 72. 1+1. 72. 1+1. 72. 1+1. 72. 1+1. 72.

19. DEPENDABLE ADVERSE
HYDRO CAPABILITY 117-18)

BANGOR HYDRO ELECTRIC COMPANY 29. 25. 29. 25. 29. 25. 29. 25. 29. 25.

CENTRAL MAINE POWER COMPANY 316. 316. 316. 316. 316. 325. 325. 325. 325. 325.

CONNECTICUT MUNICIPALS
1. o. 1. o. 1. o. 1. o. 1. O.

HOLYOKE GAS + ELECTRIC DEPARTMENT :~. 3. 3. ~~. 3. 5. 3. 3. S. 3.

MAINE PUBLIC SERVICE COMPANY 2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

NEW ENGLAND ELECTRIC SYSTEM 603. 609. 603. 609. 603. 609. 603. ",09. 603. 609.

NORTHEAST UTILITIES SERVICE COMPANY 235. 248. 250. 2.. 8. 250. 248. 250. 21+8. 250. 21+8.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE 57. 57. 57. 57. ':17. 57. 57. 57. 57. 57.

VERMONT GROUP
70. 1+1. 73. 44. 73. 44. 73. 1+4. 75. 41+.

TOTAL DEPENDADLf 1331+. 1312. 1343. 1312. 1343. 1312.

ADVERSE HYDRO CAPABILITY
1316. 13U1. 1334. 1304.

IV
0
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IV. NEW ENGLAND AKEA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

r~w

WINTER SUM~IER WINTER SUMMER WINTER SUMMER WINTER SUMMER ioIINTER SUMMER
1982/83 1983 1983/81+ 1981+ 1981+/85 1985 1985/86 1986 1986/87 1987

**************************.*********************************************************************************************************

20. NOMINAL PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631- 1631. 1631. 1631. 1631. 1631. 1631.

21. PUMPED STORAGE
CAPABILITY REDUCTION O. o. O. O. u. O. o. O. O. o.

22. DEPENDABLE PUMPED
STORAGE CAPABILITY(20-211

NEW ENGLAND ELECTRIC SYSTEM 602. 602. 602. 602. 602. 602. 602. 602. 602. 602.
NORTHEAST UTILITIES SERVICE COMPANY 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029.

TOTAL DEPENDABLE PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631.

23. FIRM PURCHASES WITHIN
THE N£W ENGLAND AREA

BOSTON EDISON COMPANY 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
CENTRAL MAINE POWER COMPANY 6. 6. 6. 6. o. 6. 6. o. 6. o.

TOTAL FIRM PURCHASES
WITHIN THE NEW ENGLAND AREA 7. 7. 7. 7. 7. 7. 7. 7. 7. 7.

21+. FIRM PURCHASES OUTSIDE
THE NEw ENGLAND AREA

CENTRAL MAINE POWER COMPANY 133. 133. 133. 133. 133. 133. O. O. O. O.
MAINE PUBLIC SERVICE C~MPANY 3i.. 31. 30. 30. 30. 30. 30. 30. 30. 30.
VERMONT GROUP 159. 198. 159. 201- 11+8. 192. 11+6. 11+6. 11+6. 11+6.

TOTAL FIRM PURCHASES
OUTSIDE THE NEw ENGLAND AREA 323. 362. 322. 361+. 311. 355. 176. 176. 176. 176.

25. FIRr1 )BLIGATIO~S OUTSIDE
THE N~W ENGLAND AREA

TOTAL FIRM OBLIGATIONS
UUTSIlE THE NEW ENGLAND AREA O. o. O. O. O. O. O. O. O. o.

'. • •



• •IV. NEW ENGLAND AREA SYSTEM CAPAOILITIES AND ESTIMATED PEAK LOADS

Mw

•
~INTlR SUMMER WINTER SUMMER WINTER SUMMER WINTER SUMMER WINTER SU~MER

19q2/83 1983 1983/8' 198~ 198'/85 19651985/8& 198& 198&/87 1987
•••••••••••••*••••••••••*.*••••••••••••***.*.***.****•••• **••*••**.*.** ••• **** ••**••••*** ••*.****.**•••••••••••*.*••**•••**.***.*.*.

*2&. TOTAL CAPABILITY
13,+6,+9,+12,+15,+19.
+22.+23,+2',AND -251

27. COINCIDENT LOAD

26. SCHEDULED MAINTENANCE

29. RESERVE MARGIN AFTER MAINTENANCE

30. PERCENT RESERVE AFTER MAINTENANCE

22192.

1&350.

&00.

52~2.

32.1

22575.

15550.

1100.

5925.

38.1

23359.

1&810.

1290.

5259.

31.3

22580.

15920.

1500.

5160.

32.~

233~0,

172&0.

1900.

~180.

2'.2

23723.

1&250.

1200.

&273.

38.6

2~366.

17&80.

800.

5886.

.53.3

2~696.

16&20.

1200.

6876.

~l.~

25518.

18130.

500.

6888.

38.0

2'697.

17020.

1200.

&'77.

36.1

I',)
I',)

*All figures are shown rounded to the nearest whole number. Thus, summing the rounded capabilities by company and category

may differ from the indicated totals.

22.
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V. NEW ENGLAND AREA SYSTEM CAPAUILITIES AND ESTIMATED PEAK LOADS

,"11-1

WINTER SUMMER WINTER SUMMER WINTER SUMI"ER WINTER SUMMER wINTt:R SUI'IMEP

1987/88 1988 1988/89 1989 1989/90 1990 1990/91 1991 1 ;'91192 1992

****************************************************.***************************************************************.***************

1. NOMINAL CONVENTIONAL
THERMAL CAPABILITY 1211'+. 1211'+. 12114. 12114. 12682. 12682. 12682. 12682. 12682. 12682.

2. CONVENTIONAL THERMAL
CAPABILITY REDUCTION O. 163. O. 163. O. 163. O. 163. O. 163.

3. CONVENTIONAL THERMAL
CAPABILITY (1-2)

BAnGOR HYDRO ELECTRIC COMPANY 60. 57. 60. 57. 60. 57. 60. 57. 60. 57.

BOSTON EDISON COMPANY 1790. 1765. 1790. 1765. 1790. 1765. 1790. 1765. 1790. 1765.

BRAINTREE ELECTRIC LIGHT DEPARTMENT 13. 32. 13. 32. 13. 32. 13. 32. 13. 32.

CENTRAL MAINE POWER COMPANY 977. 952. 977. 952. 1545. 1520. 1545. 1520. 1545. 1520.

CONNECTICUT MUNICIPALS 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.

EASTERN UTILITIES ASSOC. 341. 334. 341. 334. 341. 334. 341. 334. 341. 334.

FITCHBURG GAS + ELECTRIC LIGHT CO. 23. 21. 23. 21. 23. 21. 23. 21. 23. 21.

HOLYOKE GAS + ELECTRIC DEPARTMENT 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.

MAINE PUBLIC SERVICE COMPANY 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.

NEW ENGLAND ELECTRIC SYSTEM 2638. 2581. 2638. 2581. 2638. 2581. 2638. 2581. 2638. 2581.

NEW ENGLAND GAS + ELECTRIC ASSOC. 1304. 1283. 1304. 1283. 1304. 1283. 1304. 1283. 1304. 1283.

NEWPORT ELECTRIC CORPORATION 14. 13. 14. 13. 14. 13. 14. 13. 14. 13.

NORTHEAST UTILITIES SERVICE COMPANY 2386. 2350. 2386. 2350. 2386. 2350. 2386. 2350. 2386. 2350.

PURLIC SERVICE CO. OF NEW HAMPSHIRE 1096. 1095. 1096. 1095. 1096. 1095. 1096. 1095. 1096. 1095.

T~UNTON MUNICIPAL LIGHT DEPARTMENT 25. 25. 25. 25. 25. 25. 25. 25. 25. 25.

UNITED ILLUMINATING COMPANY 1356. 1353. 1356. 1353. 1356. 1353. 1356. 1353. 1356. 1353.

VERMONT GROUP 27. 27. 27. 27. 27. 27. 27. 27. 27. 27.

TOTAL CONVENTIONAL
THERMAL CAPABILITY 12114. 11951. 12114. 11951. 12682. 12519. 12682. 12519. 12682. 12519.

4. NOMINAL NUCLEAR CAPABILITY 8938. 8938. 8938. 8938. 8938. 8938. 8938. 8938. 8938. 8938.

5. NUCLEAR CAPABILITY REDUCTION o. 109. O. 109. O. 109. O. 109. O. 109.

6. NUCLEAR CAPABILITY ('+-5)

BOSTON EDISON COMPANY 1820. 1820. 11\20. 1820. 1820. 1820. 1820. 1820. 1820. 1820.

NEW ENGLAND YANKEE NUCLEAR UNITS 2138. 2040. 2138. 2040. 21.38. 2040. 2138. 2040. 2138. 2040.

NORTHEAST UTILITIES SErtVICE COMPANY 2680. 2668. 2680. 2660. 2680. 2668. 2680. 2668. 2680. 2668.

PUULIC SERVICE CO. OF NEw HAMPSHIRE 2300. 2300. 2300. 2300. 2300. 2300. 2300. 2300. 2300. 2300.

TOTAL NUCLEAR CAPABILITY 1)93(3. 8828. t;938. 8828. 8933. 8828. 8938. 8828. 893&. 8828.

• • ••



• •V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTI~ATED PEAK LOADS

l'IW

•
WINTER SUMMER WINTER SUMMER WINTER SUHMER WINTER SUMMER WINTER SUMMER

1981/88 1988 1988/89 1989 1989/90 1990 1990/91 1991 1991/92 1992

*************~~*********.***•••**.***************************************************••****.*****************************••****.****

N
~

1. NOMINAL COMBUSTION
TURBINE CAPABILIT~

8. COMBUSTION TURBINE
CAPABILITY REDUCTION

9. COMBUSTION TURBINE CAPABILITY (1-81

BOSTON EDISON COMPANY.
~ENTRALMAINE.POWER COMPANY
CONNECTicUT MUNICIPALS
EASTERN UTILITIES ASSOC.
FITCHBU~& GAS + ELECTRIC LIGHT CO~

HOLYOKE GAS + ELECTRIC DEPARTMENT
MASS. MUNICIPAL WHOLESALE ELECTRIC

. NEW ENGLANO ELECTRIC SYSTEM

. NEW ENGLAND GAS + ELECTRIC ASSOC.
NORTHEAST UTlL,l.TIESSERVICE COMPANY

.. PEABODYl'IUNICIPAL UGH'tOEPARTl'IENT
PUBLIC SERVicE CO.• OF ut"HAl'IPSHIRE·
UNITED ILLUMINATING COMPANY
VERl'IONT GROUP

TOTAL COMBUSTION
TURBINE CAPABILITY

10. NOMINAL COMBINED CYCLE CAPABILITY

11. COHBINED CYCLE CAPABILITY REDUCTION

12. COMBINED CYCLE CAPABILITY (10-111

BRAINTREE ELECTRIC LIGHT DEPARTMENT
MASS. MUNICIPAL WHOLESALE ELECTRIC
TAUNTON MUNICIPAL LIGHT DEPARTMENT

TOTAL COMBINED CYCLE CAPABILITY

1520.

o.

305.
1+3.
18.
1+8.
21.
10.

110.
. 51·.

1+8.
518.
21.

111.
22.

129.

1520.

51+1.

O.

96.
31+1.
110.

51+1.

1520.

If.21+.

146.
31+.
15.
40.
21.·
9.

130.
38 •
38 •.

407.
15. _

_88.
17.

- 99.

1097. -

547.

85.

80.
219.
103.

462.

1520.

o.

305.
If.3.
18.
1+8.
27.
1.0.

170.
-51 •

If.8 •.
518.

21.
111•. 

2.2.
129.

1520.

5lf.7.

o.

96.
341.
110.

5lf7.

1520.

1+2lf..

11106.
34.

- 15.
1+0.
21.
9.

i30~
_38. _.
38.

1+07-.
-15.
88•.
17~
99~

1097.

51+7.

85.

80.
279.
103.

462.

1519.

o.

305.
43.
18.
1+8.
26.

-10.•.
170.

51.
1+8.

518.
21.
111~ 
22.

129.

-1519.

SIH.

.0.

96.
31101.
110.

51107.

15_19.

1+24.

11106.
31+.
15.
1100.
20.-
9.

130.
- 38.
38.

If.o7~
15.
88~
·17.
99.

1096.-

5lf.7.

85 •

80.
279.
i03.

If.&2.

1521.

o.

305.
If.3.
18.
If.8.
28.
10.

170.
51~
·1+8.• -

.518.-2i~.-
111.
22~

129~

1521.

5lf.7.

o.

96.
3lf.1.
110.

51+7.

1521.

1+2lf..

11+6.
3lf..

-15.
40.
22.

_9.
_130.

38.
3.8.

. If.07.. -.
15.s-a.
17.
99.

1097.

51+7.

85.

80.
279.
103.

462.

1521.

o.

305.
-If.3.
18.
48.
28.
io.· -

170.
Sl~
If.8-•.

51S •
21.
il1~

22.
129.

1521.

5lf.7.

o.

96.
341.
110.

541.

1521.

424.

146.
31+.
15.
1+0.
22.
9.

130.
38.
38.

!toi.
15.
88.
17~
99.

f09.7~

51+7.

85.

80.
279.
103.

11062.

24.
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V. NEW ENGLAND nREA SYSTE~ CAPARILITIES AND ESTIMATED PEAK LOADS

MOl

WINTER SUMMER WINTER SUMMER WINTER SUMMER WINTER SUMMER .lINTER SU[~MER

1987/88 1988 1988/89 1989 1989/90 1990 1990/91 1991 1';/91/92 1992
*************************************************************************.**********************************************************

13. NOMINAL DIESEL CAPABILITY 263. 263. 263. 263. 263. 263. 263. 263. 263. 263.

1~. nIESEL CAPABILITY REDUCTION O. ~. O. ~. O. ~. O. ~. O. 4.

15. DIESEL CAPABILITY(13-1~1

BANGOR HYDRO ELECTRIC COMPANY 21- 20. 21. 20. 21. 20. 21. 20. 21- 20.
BRAINTREE ELECTRIC LIGHT DEPARTMENT 5. 5. 5. 5. 5. 5. 5. 5. 5. 5.
CENTRAL MAINE POWER COMPANy 5. 4. 5. ~. 5. 4. 5. 4. 5. 4.
CHICOPEE LIGHT DEPARTMENT 8. 8. 8. 8. 8. 8. 8. 8. 8. U.
CONNECTICUT MUNICIPALS 15. 15. 15. 15. 15. 15. 15. 15. 15. 15.
HUOSON LIGHT + POWER DEPARTMENT 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.
IPSWICH MUNICIPAL LIGHT DEPARTMENT 9. 9. 9. 9. 9. 9. 9. 9. 9. 9.
MAINE PUBLIC SERVICE COMPANY 12. 12. 12. 12. 12. 12. 12. 12. 12. 12.
MARBLEHEAD MUNICIPAL LIGHT DEPT. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.
NEW ENGLAND ELECTRIC SYSTEM 79. 77. 79. 77. 79. 77. 79. 71. 79. 71.
NEW ENGLAND GAS + ELECTRIC ASSOC. 14. 1~. 1'~ • 14. 14 • 14 • 14. 1~. 14. 14.
NEWPORT ELECTRIC CORPORATION 16. 16. 16. 16. 16. 16. 16. 16. 16. 16.
NORTHEAST UTILITIES SERVICE COMPANY 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.
PEABODY MUNICIPAL LIGHT DEPARTMENT 10. 10. 10. 10. 10. 10. 10. 10. 10. 10.
PUBLIC SERVICE CO. OF NEW HAMPSHIRE 3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
SHREWSBURY ELECTRIC LIGHT DEPT. 14. 14. 14. 14. 14. 14. 1~. 14. H. 14.
VERMONT GROUP 21. 21. 21. 21. 21. 21. 21. 21. 21. 21.

TOTAL DIESEL CAPABILITY 263. 259. 263. 259. 263. 259. 263. 259. 263. 259.

16. NEW GENERATION TYPES

17. NOMINAL HYDRO CAPABILITY 138~. 1384. 13tl~ • 1384. 1384. 138~. 138~. 138~. 1384. 1384.

16. HYDRO CAPABILITY REDUCTION ~l. 72. 41. 72. ~1. 72. 41. 72. 41. 72.

19. DEPENDABLE ADVERSE
HYDRO CAPABILITY 117-181

BANGOR HYDRO ELECTRIC COMPANY 29. 25. 29. 25. 29. 25. 29. 25. 29. 25.
CENTRAL MAINE POWER COMPANY 325. 325. 325. 325. 325. 325. 325. 325. 325. 325.
CONNECTICUT MUNICIPALs 1. O. 1. O. 1. O. 1. O. 1. O.
HOLYOKE GAS + ELECTRIC DEPARTMENT 3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
MAINE PUBLIC SERVICE COMPANY 2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
NEW ENGLAND ELECTRIC SYSTEM 603. 60~. 603. 609. 603. 609. 603. 609. 603. 609.
NORTHEAST UTILITIES SERVICE COMPANY 250. 248. 250. 2~8. 250. 248. 250. 248. 250. 248.
PUBLIC SERVICE CO. OF NEW HAMPSHIRE 57. 57. ":17. 57. 57. 57. 57. 57. ":17. 57.
VERMONT GROUP 73. 4~. 73. 44. 73. ~4. 73. ~~. 73. 44.

TOTAL DEPENDA8LE
ADVERSE HYDRO CAPABILITY 1343 • 1312. 1343. 1312. 13~3. 131<'. 1343. 1.H2. 1343. 1312.

• • •
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v. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

MW

WINTER SUMMER WINTER SUMMER wINTER SUMMER WINTER SUMMER ... INTEI{ SUf'lMER

1987188 1988 1988/89 1969 1989/90 1990 1990/91 1991 1'191/92 1992

************************************************************************************************************************************

20. NOMINAL PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631.

21. PUMPED STORAGE
~APABILITY REDUCTION o. o. o. o. o. o. o. o. o. o.

22. DEPENDABLE PUMPED
STORAGE CAPABILITYC20-21)

NEW ENGLAND ELECTRIC SYSTEM 602. 602. 602. 602. 602. 602. 602. 602. 602. 602.

NORTHEAST UTILITIES SERVICE COMPANY 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029.

TOTAL DEPENDABLE PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631.

23. FIRM PURCHASES WITHIN
THE NEW ENGLAND AREA

BOSTON EDISON COMPANY 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.

CENTRAL MAINE POWER CO~PANY 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.

TOTAL FIRM PURCHASES
WITHIN THE NEW ENGLAND AREA ' 7. 7. 7. 7. 7. 7. 7. 7. 7. 7.

24. FIRM PURCHASES OUTSIDE
THE NEw ENGLAND AREA

MAINE PUBLIC SERVICE COMPANY 29. 29. 29. 29. 29. 29. 29. 29. 29. 29.

VERMONT GROUP 146. 146. 146. 146. 146. 146. 146. 146. 146. 146.

TOTAL FIRM PURCHASES
OUTSIDE THE NEW ENGLAND AREA 175. F5. 175. 175. 175. 175. 175. 175. 175. 175.

25. FIRM OBLIGATIONS OUTSIDE
THE NEW ENGLAND AREA

TOTAL FIRM OBLIGATIONS
OUTSIDE THE NEW ENGLAND AREA O. o. O. O. O. o. O. O. O. o.

26.
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v. NEW [~GLAND AREA SYSTEM CAPA~ILITIES AND ESTIMAT[O PEAK LOADS

Mw

....~ .

27.

WHJHR SUM~lER WINTER SUMMER WINTER SUMMER WINTER SUMMER WINTE.R SUMME.R

19A7/!l8 1980 1'7IH}/1l9 1989 1989/90 1990 1990/91 1991 1991/92 1992

****.*******.*.* •• *.**••••••• *•••••• *•• **** ••••*••••••***.* ••• ***.*••*••••••*.***••••••• *.** ••*****.*.*.*.**••*.*.*.* ••*••• **.****.*

* 26. TOTAL CAPABILITY 26537. 25721. 26537. 25721. 27101+. 26288. 27106. 26290. 27106. 26290.

(3.+6.+9.+12.+15.+19.
+22.+23.+21+.AND -251

27. COINCIDENT LOAD 1861+0. 17'+60. 19200. 1791+0. 19780. 18430. 20360. 18940. ~0980. 19460.

28. SCHEDULED MAINTENANCE 500. 1000. 500. 1000. 500. 800. 500. 800. 500. 800.

29. ftESERVE MARGII~ AFTER MAINTENANCE 73%. 7261. 6836. 6781. 6823. 7058. 621+5. 6550. 5625. 6010.

30. PERCENT RESERVE AFTER MAINTENANCE 39.7 1+1.6 35.6 37.8 31+.5 38.3 30.7 31+.6 26.8 30.9

*All figures are shown rounded to the nearest whole number. Thus, summing the rounded capabilities by company and category

may differ from the indicated totals .
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VI. NEW ENGLAND &KEA SYSTCM CAPABILITIES AND ESTIMATED PEAK LOADS

Mill

WINTEH SUMMER WINTER SUMMER wINTER SUMMER WINTEK SUMMER "INTER

1992/93 1993 1993/9,. 199" 199q/95 1995 1995/90 1996 1996/91

.*;*.*~*******.**********************************•• **.***************************************************~**************************

1. NOMINAL CONVENTIONAL
THERMAL CAPABILITY 12659. 12659. 12631. 12631. 12631. 12631. 12631. 12631. 12637.

2. CONVENTIONAL THERMAL
CAPABILITY REDUCTION o. 162. o. 158. o. 158. o. 158. o.

3. CONVENTIONAL THERMAL
CAPABILITY (1-21

RAMGOR HYDRO ELECTRIC COMPANY 60. 57. 60. 57. bOo 51. 60. 51. bOo

BO~TON EDISON COMPANY 1790. I1b5. 1790. 1165. 1190. 1765. 1190. 1165. 1190.

BR~INTREE ELECTRIC LIGHT DEPARTMENT 13. 32. 13. 32. 13. 32. 13. 32. 13.

CENTRAL MAINE POWER COMPANY 1522. 1498. 1522. 1498. 1522. 1498. 1522. 1498. 1522.

CONNECTICUT MUNICIPALS 20. 20. . 20. 20 • 20. 20. 20. 20. 20.

EASTERN UTILITIES ASSOC. 3ql. 334. 341. 33". 341. 33,.. 3"1. 334. 3H.

FITCHBURG GAS + ELECTRIC LIGHT CO. 23. 21. 23. 21. 23. 21. 23. 21. 23.

HOLYOKE GAS + ELECTRIC DEPARTMENT 20. 20. 20. 20. 20. 20. 20. 20. 20.

MAINE PUBLIC SERVICE COMPANY 23. 23. 23. 23. 23. 23. 23. 23. 23.

NEW ENGLAND ELECTR~C SYSTEM 2638. 2581. 2b38. 2581. 2638. 2581. 2638. 2581. 2638.

NEW ENGLAND GAS + ELECTRIC ASSOC. 1304. 1283. 1283. 1266. 1283. 1266. 1283. 12b6. 1283.

NE~PORT ELECTRIC CORPORATION 14. 13. 14. 13. 14. 13. 14. 13. 14.

NORTHEAST UTILITIES SERvICE COMPANY 2386. 2350. 238b. 2350. 2386. 2350. 2386. 2350. 238b.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE 109b. 1095. 109b. 1095. 1096. 1095. 109b. 1095. 10%.

TAUNTON MUNICIPAL LIGHT DEPARTMENT 25. 25. 25. 25. 25. 25. 25. 25. 25.

UNITED ILLUMINATING COMPANY 13%. 1353. USb. 1353. 1356. 1353. 1356. 1353. 1356.

VERMONT GROUP 21. 21. 21. 21. 21. 21. 21. 21. 21.

TOTAL CONVENTIONAL
THERMAL CAPABILITY 12b59. 12"%. 12631. 12419. 12631. 12419. 12b31. 12479. 12b31.

4. NOMINAL NUCLEAR CAPABILITY 8938. 8938. 8938. 8938. 8936. 8938. 8938. 8938. 8936.

5. NUCLEAR CAPABILiTY REUUCTION O. 109. o. 109. O. 109. o. 109. O.

6. NUCLEAR CAPABILITY (4-51

BOSTON EDISON COMPANY 1820. 1820. 1820. 1820. 1820. 1820. 1820. 1820. 1820.

NEW ENGLAND YANKEE NUCLEAR UNITS 2136. 2040. 2138. 2040. 2138. 2040. 2138. 2040. 2138.

NORTHEAST UTILITIES SERVICE COMPANY 2680. 2668. 2b80. 2668. 2680. 26b8. 2680. 2668. 2680.

PU~LIC SERVICE CO. OF NEW HAMPSHIRE 2300. 2300. 2300. 2300. 2300. 2300. 2300. 2300. 2300.

TOTAL NUCLEAR CAPABILITY 8938. 8828. 8938. 8828. 8938. 8828. 8938. 8828. 8938.

28.
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VI. NEW ENGLAND nREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

Mw

WINT[R SUMMER WIIJTER SU:~MER WINTER SUMMER WINTER SUMMER "'INTER

1992/93 1993 1993/94 1994 1994/95 1995 1995/96 1996 1396/97

*******************.****~••••*.********.******.*** ••*.***t***~*t*********t****************••**·*****·******·********* •••••*••*••**.*

7. NOMINAL COMBUSTION
TURBINE CAPABILITY 1520. 1520. 1:,20. 1520. 1519. 1519. 1519. 1519. 1519.

8. COMeUSTIO~ TURBINE
CAPABILITY REDUCTION o. 424. o. 424. o. 424. o. 424. o.

9. COMBUSTION TURBINE CAPABILITY 17-81

BOSTON EDISON COMPANY 305. 146. 305. 146. 305. 146. 305. 146. 305.

CENTRAL MAINE POWER COMPANY 45. 34. 43. 34. 43. 34. 43. 34. 43.

CONNECTICUT MUNICIPALS 18. 15. 18. 15. 18. 15. 18. 15. 18.

EASTERN UTILITIES ASSOC. 48. 40. 4e. 40. 48. 40. 48. 40. 48.

FITCHBURG GAS + ELECTRIC LIGHT CO. 27. 21. 27. 2l. 26. 20. 26. 20. 26.

HOLYOKE GAS + ELECTRIC DEPARTMENT 10. 9. 10. 9. 10. 9. 10. 9. 10.

MA~S. MUNICIPAL WHOLESALE ELECTRIC 170. 130. 170. 130. 170. 130. 170. 130. 170.

NEW ENGLAND ELECTRIC SYSTEM 51. 38. 51. 38. 51. 38. 51. 38. 51.

NEW ENGLAND GAS + ELECTRIC ASSOC. 48. 38. 48. 38. 48. 38. 48. 38. 48.

NO~THEAST UTILITIES SERVICE COMPANY 518. 407. 518. 407. 518. 407. 518. 407. 518.

PEABODY MUNICIPAL LIGHT DEPARTMENT 2l. 15. 21. 15. 21. 15. 21. 15. 21.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE 11 I. 88. 111. /J8. Ill. 88. Ill. 88. lll.

UNITED ILLUMINATING COMPANY 22. 17. 22. 17. 22. 17. 22. 17. 22.

VERMONT GROUP 129. 99. 129. 99. 129. 99. 129. 99. 129.

TOTAL COMBUSTION
TUR8INE CAPABILITY 1520. 1097. 1520. 1097. 1519. 1096. 1519. 1096. 1519.

10. NOMINAL COMBINED CYCLE CAPABILITY 547. 547. 547. 547. 547. 547. 547. 547. 547.

11. COMBINED CYCLE CAPABILITY REDUCTION o. 85. o. 85. o. 85. o. 85. o.

12. COM8INED CYCLE CAPABILITY 110-11 1

BRAINTREE ELECTRIC LIGHT DEPARTMENT 9b. 80. 96. 80. 96. 80. 96. 80. 96.

MASS. MUNICIPAL WHOLESALE ELECTRIC 341. 279. 341. 279. 341. 279. 341. 279. 341.

TAUNTON MUNICIPAL LIGHT DEPARTMENT 110. 103. 110. 103. 110. 103. 110. 103. 110.

TOTAL COMBINED CYCLE CAPABILITY 547. 462. 547. 462. 547. 462. 547. 462. 547.

• • •
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VI.

NEW ENGLAND AMEA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

MW

WINTER SUMME.R 1..lliHER SUMMER WINTER SUMMER WINTER SUMMER wINTER

1992/~3 1993 1993/94 1994 1994/95 1995 1995/96 1996 1996/97

***********************************************************************.************************************************************

13. NOMINAL DIESEL CAPABILITY
21>3. 21>3. 263. 263. 263. 263. 21>3. 263. 263.

14. DIESEL CAPABILITY REDUCTION
O. 4. O. 4. O. 4. O. 4. O.

15. DIESEL CAPABILITY(13- 14)

BANGOR HYDRO ELECTRIC COMPANY
21. 20. 21. 20. 21. 20. 21. 20. 21.

BRAINTREE ELECTRIC LIGHT DEPARTMENT
~. 5. 5. 5. 5. 5. 5. 5. 5.

CENTRAL MAINE POWER COMPANY
5. 4. 5. 4. 5. 4. 5. 4. 5.

CHICOPEE LIGHT DEPARTMENT
6. 8. 8. 8. 8. 8. 8. 8. 8.

CONNECTICUT MUNICIPALS
15. 15. 15. 15. 15. 15. 15. 15. 15.

HUDSON LIGHT + POWER DEPARTMENT
20. 20. 20. 20. 20. 20. 20. 20. 20.

IPSWICH MUNICIPAL LIGHT DEPARTMENT
9. 9. 9. 9. 9. 9. 9. 9. 9.

MAINE PUBLIC SERVICE COMPANY
12. 12. 12. 12. 12. 12. 12. 12. 12.

MARBLEHEAD MUNICIPAL LIGHT DEPT.
6. 6. 6. 6. 6. 6. 6. 6. b.

NEW ENGLAND ELECTRIC SYSTEM
79. 77. 79. 71. 79. 71. 79. 77. 79.

NEW ENGLAND GAS + ELECTRIC ASSOC.
14. 14. 14. 14. 14. 14. 14. 14. 14.

NEWPORT ELECTRIC CORPOHATION
16. 16. 16. 16. 16. 16. 16. 16. H ••

NORTHEAST UTILITIES SERVICE COMPANY
o. 6. 6. 6. 6. 6. 6. 6. 6.

pEABODY MUNICIPAL LIGHT DEPARTMENT
10. 10. 10. 10. 10. 10. 10. 10. 10.

PUBLIC SERVICE CO. OF NEW HAMPSHIRE
3. 3. 3. 3. 3. 3. 3. 3. 3.

SHREWSBURY ELECTRIC lIGHT DEPT.
14. 14. 14. 14. 14. 14. 14. 14. 14.

VERMONT GROUP
21. 21. 21. 21. 21. 21. 21. 21. 21.

TOTAL DIESEL CAPABILITY
263. 259. 263. 259. 263. 259. 263. 259. 263.

16. NEW GENERATION TYPES

17. NOMINAL HYDRO CAPABILITY
1384. 1384. 1384. 1384. 1384. 1384. 1384. 1384. 1384.

18. HYDRO CAPABILITY REDUCTION
41. 72. 41. 72. 41. 72. 41. 72. 41.

19. DEPENDABLE ADVERSE
HYDRO CAPABILITY 117-18)

BA~GOR HYDRO ELECTRIC COMPANY
29. 25. 29. 25. 29. 25. 29. 25. 29.

CENTRAL MAI~E POWER COMPANY
325. 325. 325. 325. 325. 325. 325. 325. 325.

CONNECTIcut MUNICIPALS
1. O. 1. O. 1. O. 1. O. 1.

HOLYOKE GAS + ELECTRIC DEPARTMENT
3. 3. 3. 3. 3. 3. 3. 3. 3.

MAINE PUBLIC SERVICE COMPANY
~. 2. 2. 2. 2. 2. 2. 2. 2.

NEW ENGLAND ELECTRIC SYSTEM
603. 609. 603. 609. 603. 609. 603. 609. 603.

NORTHEAST UTILITIES SERVICE COMPANY 25U. 246. 250. 248. 250. 248. 250. 248. 250.

PUUlIC SERVICE CO. OF NEW HAMPSHIRE 57. 57. 57. . 57. 57. 57 • 57. 57. 57.

VEHMONI GROUP
7." • 44. 75. 44. 73. 44. 73. 44. 73.

TOTAL OEPENDAULE 1343. 1312. 1343. 1312. 1343. 1312. 1343. 1312. 131!~.

ADVERSE HYDRO CAPABILITY

IN
0
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VI. NEW £NGL~ND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

rlW

WlfHt:R SUMMER ~Jl NTER SUMMEH WINTER SUMMER WINTER SUMMER ;,lINTER

1992/93 1993 1993/94 199'+ 1994/95 1995 1995/96 1996 1996/97

*************************************************.*.** •• *************************************************.**************************

20. NOMINAL PUMPLD
STORAGE CAPABILITY lE,31. 1631. 1631. 1{',31. 1631. 1631. 1631. 1631. 1631.

.<.

21. PUMPED STORAGE
CAPABILITY REDUCTION O. O. O. O. O. O. O. O. O.

22. OEPENDABLE PUMPED
STORAGE CAPABILITYI20-211

NEW ENGLAND ELECTRIC SYSTEM 602. 602. 602. 602. 602. 602. 602. 602. 602.

NORTHEAST UTILITIES SERVICE COMPANY 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029. 1029.

TOTAL DEPENDABLE PUMPED
STORAGE CAPABILITY 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631. 1631.

23. FIRM PURCHASES WITHIN
THE NEW ENGLAND AREA

BOSTON EDISON COMPANY 1. 1. 1. 1. 1. 1. 1. 1. 1.

CENTRAL MAINE POWER CO~PANY 6. 6. 6. 6. 6. 6. 6. 6. 6.

TOTAL FIRM PURCHASES
WITHIN THE NEW ENGLAND AREA 7. 7. 7. 7. 7. 7. 7. 7. 7.

2'+ • FIRM PURCHASES OUTSIDE
THE NEW ENGLAND·AMEA

MAINE PUBLIC SEHVICE COMPANY 2:}. ~ =-J. 29. 29. 28. 28. 28. 28. 28.

VERMONT GROUP 146. 1'+6. 1'+6. 1,+6. 1'+6. 1'+6. 1'+6. 1'+6. l·fo.

TOTAL FIRr. PURCHASES
OUTSIDE THE NEW ENGLAND AREA 175. 175. 175. 175. 17'+. 17'+. 17'+. 11'+. 17'+.

25. FIRM 08LIGATIONS OUTSIDE
THE NEW ENGLA~D AREA

TOTAL FIRM OBLIGATIO~S

OUTSIDE THE NfW ENGLAND AREA o. o. O. O. O. O. O. o. O.

• • •



• •VI. NE~ f~GLAND AREA SYSTEM CAPABILITIES AND ESTIMATEU PEAK LOADS

MW

•

....
N

WINTER SUM~ER WINTER SUMMER ~INTER SUMMER WINTEH SU~MER ~INTER
1992/Y3 1993 1~93/94 1994 1994/95 1995 1995/96 1996 1~96/91

*****************************************************.*******.*.*.***********.***************************~**************************

*26. TOTAL CAPABILITY 27082. 26267. 27060. 26249. 27058. 26247. 27058. 26247. n05l;i.

(3.+6.+9.+12.+15.;i9.
+22.+23.+24.AND -251

27. COINCIDENT LOAD 2159Ll. 19990. 22130. 20460. 22610. 20880. 23060. 21270. 23530.

28. SCHEDULED MAINTENANCE 500. 800. 500. lIOO. 500. 800. 500. 800. 500.

29. RESERVE MARGIN AFTER MAINTENANCE 4992. 5477. 4430. 4989. 3948. 4567. 3498. 4177. 3028.

30. PERCENT RESERVE AFTER MAINTENANCE 23.1 27.4 20.0 24.4 17 .5 21.9 15.2 19.6 12.9

*All figure~; are shown rounded to the nearest whole number. ThUS, summing the rounded capabilities by company and category
my differ ::rom the indicated totals .
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APPENDIX A

EXPLANATION OF ITEMS BY NUMBER

1. Nominal Conventional Thermal Capability

is the maximum claimed full load net winter rating at which the owner
will operate the unit for the duration of the peak (assumed to be two
hours) and reflects values approved by the NEPOOL Operating Committee
where it has jurisdiction.

2. Conventional Thermal Capability Reduction

is the difference between the maximum claimed full load winter ratings
and similar full load net seasonal rating capabilities at which the
owner will operate the unit for the duration of the peak (assumed to
be eight (8) hours for June through September). This reflects values
approved by the NEPOOL Operating Committee where it has jurisdiction.

These reductions are due to circulating water temperature, ambient
temperature, kVA limits of generators, steam heating loads and other
reductions necessary during certain periods of the year.

3. Conventional Thermal Capability - (1 - 2)

4. Nominal Nuclear Capability

is the maximum claimed full load net winter rating at which the owner
will operate the unit for the duration of the peak (assumed to be two
hours) and reflects values approved by the NEPOOL Operating Committee
where it has jurisdiction.

5. Nuclear Capability Reduction

is the difference between the maximum claimed full load winter ratings
and similar full load net seasonal rating capabilities at which the owner
will operate the unit for the duration of the peak (assumed to be eight
(8) hours for June through September). This reflects values approved by
the NEPOOL Operating Committee where it has jurisdiction.

These reductions are due to circulating water temperature, ambient
temperature, kVA limits of generator and deratings prior to refueling
of the reactor.

6. Nuclear Capability - (4 - 5)

7. Nominal Combustion Turbine Capability

is the maximum claimed full load net winter rating capability at 200r
which the owner will operate the mlit for the duration of the peak
(assured to be two hours) and reflects values approved by the NEPOOL
Operating Committee where it has jurisdiction.

33.
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•
8 • Combustion Turbine Capability Reduction

is the difference between the maximum claimed full load net winter
ratings and similar full load net seasonal rating capabilities based
on 900r and at which the owner will operate the unit for the duration
of the peak (assumed to be eight (8) hours for June through Septem
ber). This reflects values approved by the NEPOOL Operating
Committee where it has jurisdiction.

These reductions are due to ambient temperature, kVA limits of genera
tors and other reductions necessary during certain periods of the year.

9. Combustion Turbine Capability - (7 - 8)

10. Nominal Combined Cycle Capability

is the maximum claimed full load net winter rating at which the o\vner
will operate the unit for the duration of the peak (assu~d to be two
hours) and reflects values approved by the NEPOOL Operatiqg Committee
where it has jurisdiction. The gas turbine portion of th~ plant is
rated on a 200 F ambient in the winter.

•
11. Combined Cycle Capability Reduction

is the difference between the maximum claimed full load net winter
ratings and similar full load net seasonal rating capabilities at which
the owner will operate the unit for the duration of the peak (assumed
to be eight (8) hours for June through September). This reflects values
approved by the NEPOOL Operating Committee where it has jurisdiction.

The combustion turbine portion of the plant is rated on a,90oF ambient
temperature in the summer months of June through September.

These reductions are due to ambient temperature, kVA limits of genera
tors and other reductions necessary during certain periods of the year.

•

12. Combined Cycle Capability - (10 - 11)

13. Nominal Diesel Capability

is the maximum claimed full load net winter rating at which the owner
will operate the unit for the duration of the peak (assumed to be two
hours) and reflects values approved by the NEPOOL Operating Committee
where it has jurisdiction.

14. Diesel Capability Reduction

is the difference between the maximum claimed full load winter ratings
and similar full load net seasonal rating capabilities at which Lne

34.



owner will operate the unit for the duration of the peak (assumed
to be eight (8) hours for June through September). This reflects
values approved by the NEPOOL Operating Committee where it has
jurisdiction.

The reductions are due to ambient temperature, kVA limits of genera
tors, and other reductions necessary during certain periods of the
year.

15. Diesel Capability - (13 - 14)

16. New Generating Types

includes fuel cells and other new types.

17. Nominal Hydro Capability

gives the total installed potential capability of the company1s hydro
electric plants under the specific flow conditions of the nameplate
rating without respect to the energy available or the characteristics
of the load.

18. Hydro Capability Reduction

reflects the difference between the nameplate hydro capability and the
dependable adverse hydro capacity.

19. Dependable Adverse Hydro Capacity - (17 - 18)

gives th~ hydro capacity under adverse flow conditions based on stream
flows equivalent to the year giving the most adverse flow conditions on
record during the critical period of system operation. Capacity in any
month is that capacity that can be relied upon for serving system load
and firm power commitments on the basis of the energy available in that
month and its use as limited by the characteristics of the load to be
served.

20. Nominal Pumped Storage Capability

gives the total installed potential capability of the company1s pumped
storage hydro plants under the specified flow conditions.

21. Pumped Storage Capability Reduction

reflects the difference between the nameplate pumped storage capability
and the dependable pumped storage capacity.

35.
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• 22. Dependable Pumped Storage Capacity - (20 - 21)

gives the pumped storage capacity which can be relied upon to carry
system load or provide dependable reserve capacity at the usual time
of annual system peak, taking into account such factors as limitations
in plant capability due to reservoir drawdown, the energy equivalent
of storage in the upper reservoir, and the available pumping energy on
a daily or weekly pumping cycle.

23. Firm Purchases Within the New England Area

shows the amotmt stated in the contract of firm power which is in
tended to be available at the usual time of the annual and monthly
company peaks from non-municipals, industries, etc.,. within the New
England area that are not otherwise included in the report.

24. Firm Purchases Outside the New England Area

• 25.

shows the amount stated in the contract of firm power which is in
tended to be available at the time of the annual system peak, from
utilities outside the New England area.

Firm Obligations Outside the New England Area

shows the amount as stated in the contract of firm power committed or
obligated which is intended to be available at the usual time of the
respondents system peak to other systems.

•

26. Total Capability

sum of Items #3, #6, #9, #12, #15, #16, #19, #22, #23, #24, minus #25.

27. Total New England Loads (MW)

coincident peak load for total New England.

28. Scheduled Maintenance

shows the maintenance affecting eapability at the time of peak loads.

29. Reserve Margin After Maintenance - (26-27-23)

30. Percent Reserve After Maintenance - (29 .;.. 27 x 100)

16.
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APPEfJOIX G

ACTUAL CHANGES IN GENERATION CAPACITY SINCE LAST REPORT

ACTUAL RETIREMENTS

JANUARY 1980 THROUGH DECEMBEH 1980
CHANGES IN

MAX. CLAIMED MW
COMPANY STATION TYPE II FUEL #II SUMMER - WINTER MONTH - YEAR
------- ------- ---- ---- --------------- ------------

CENTRAL MAINE POWER COMPANY FARMINGDALE GT F02 2.90 3.70 3/31/1980

BANGOR HYDRO ELECTRIC COMPANY GRAHAM GT GT F02 0.00 1+.1+5 61 1/1980

37.
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• •APPENDIX B

ACTUAL CHnNGCS IN GENERATION CAPACITY SINCE LAST REPORT

ACTUAL REHA TI NG

•
~ANUARY 1980 THROUGH DECEMBER 1980

COMPANY STATION TYPE # FUEL ##

CHANGES IN
MAX. CLAIMED MW
SUMMER - WINTER MONTH - YEAR

w
po

NEW ENGLAND GAS + ELECTRIC ASSOC.

EASTERN UTILITIES ASSOC.

EASTERN UTILITIES ASSOC.

CENTRAL MAINE PUWER COMPANY

CENTRAL MAINE POWER COMPANY

,FITCHBURG GAS + ELECTRIC LIGHT CO.

NORTHEAST UTILITIES SERVICE COMPANY

CENTRAL MAINE POWER COMPANY

VERMONT GROUP

VERMONT GROUP

NEW ENGLAND ELECTRIC SYSTEM

NEW ENGLAND ELECTRIC SYSTEM

NEW ENGLAND ELECT~IC SYSTEM

NEW ENGLAND ELECTRIC SYSTEM

NE~ ENGLAND ELECTRIC SYSTEM

NEW ENGLAND ELECTRIC SYSTEM

NEW E~GLAND ELECTRIC SYSTEM

NEW ENGLAND ELECTRIC SYSTEM

NEW E~GLAND ELECTRIC SYSTEM

NEW E~GLAND ELECTRIC SYSTEM

BOSTON EDISON COMPANY

CANAL 1

SOMERSET STEAM 5

SOMERSET STlAM 5

MASON 1

CMP OTHER HYDRO

FITCHBURG 7

ROCKY RIVEH

CMP OTHER HYDRO

VERGENNES DIESELS

BURLINGTON ~ET

SALEM HARBOR 1

SALE~ HARBOR 3

BRAYTON POIl;T 3

MANCHESTER STREET 11

SOUTH STREET STEAM

UXBRIDGE 1

UXBRIDGE 2

BELLOWS FALLS

COMERFORO

W'ILUER

MYSTIC STEAr1 4

ST

ST

ST

ST

HY

GT

PS

HY

IC

~E

ST

ST

ST

ST

ST

GT

GT

HY

HY

HY

ST

FOE.

FOE.

FOE.

FOE.

F02

F02

F02

F06

FOE.

FOE.

FOE.

FOE.

F02

F02

FOE.

0.00

0.00

0.00

0.00

.48

-.01

-2.00

-1.25

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

.50

1.50

-.03

3.00

8.44

2.33

-1.00

.48

1.31

-2.00

-1.25

-.40

.80

.50

.50

1.50

.50

1.25

-.40

-2.75

1.00

.50

1.50

0.00

1/ 1/1980

1/ 1/1980

21 111980

3/ 1/1980

3/ 1/1980

3/ 1/1980

3/ 1/1980

41 1/1980

4/ 1/1980

1+/ 1/1980

4/ 1/1980

4/ 1/1980

4/ 1/1980

4/ 111980

4/ 1/1980

4/ 1/1980

4/ 1/1980

4/ 1/1980

4/ 1/1980

4/ 1/1980

4/ 1/1980
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APPENDIX B

ACTUAL CHANGES IN GENERATION CAPACITY SINCE LAST REPORT

ACTUAL RERATING

39.

JANUARY 1980 THROUGH DECEMBER 1980

COMPANY STATION TYPE II FUEL #II

CHANGES IN
MAX. CLAIMED MW
SUMMER - WINTER MONTH - YEAR

BOSTON EDISON COMPANY

BOSTON EDISON COMPANY

BOSTON EDISON COMPANY

BRAINTREE ELECTRIC LIGHT DEPARTMENT 

EASTERN UTILITIES ASSOC.

CENTRAL MAINE POWER COMPANY

BOSTON EDISON COMPANY

BOSTON EDISON COMPANY

BOSTON EDISON COMPANY

BOSTON EDISON COMPANY

BRAINTREE ELECTRIC LIGHT DEPARTMENT

EASTERN UTILITIES ASSOC.

BOSTON EDISON COMPANY

UNITED ILLUMINATING COMPANY

CONNECTICUT MUNICIPALS

CENTRAL MAINE POWER COMPANY

CENTRAL MAINE POWER COMPANY

NEW ENGLAND ELECTRIC SYSTEM

~[W ENGLAND ELECTRIC SYSTEM

NEW ENGLAND ELECTRIC SYSTEM

NE~ ENGLAND ELECTRIC SYSTEM

•

NEW BOSTON 2

MYSTIC STEAM 7

MYSTIC STEAM 7

POTTER CC

SOMERSET STEAM 6

CMP OTHER HYDRO

MYSTIC STEM"I '+

MYSTIC STEAl'] 5

MYSTIC STEAl"'; 6

MYSTIC STEAM 7

POTTER CC

SOMERSET STEAM 5

MYSTIC STEM1 7

STEEL POINT 9

NORTH MAIN

MASON 1

YARMOUTH '+

SALEM HARBOR '+

BRAYTON POHIT 2

ARA YTON PO PlT 3

SOUTH STREET STEAM

ST

ST

ST

CC

ST

HY

ST

ST

ST

ST

CC

ST

ST

ST

GT

ST

ST

ST

ST

ST

ST

•

F06

F06

F06

F02

F06

F06

F06

F06

F06

F02

F06

F06

F06

F02

F06

F06

F06

F06

F06

F06

0.00

0.00

.10

0.00

0.00

.'+0

3'+.93

23.10

1.06

0.00

0.00

11.92

8.75

.93

.70

-.28

-15.11

-2.17

.12

1.05

-3.50

-.35

-19.35

0.00

-1.'+0

-3.3'+

.'+0

1.'+5

.05

.05

.10

1.40

.42

11.10

0.00

-1.50

0.00

0.00

0.00

0.00

0.00

0.00

'+1 1/1980

'+1 1/1960

51 1/1960

51 1/1960

51 1/1960

11 1/1980

81 1/1980

81 1/1960

91 1/1980

91 1/1980

91 1/1980

91 1/1980

101 111980

101 111980

101 111980

111 1/1960

111 111980

111 1/1980

111 1/1980

111 1/1980

111 1/19dO

•
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ACTUAL C~ANGES IN GENERATION CAPACITY SINCE LAST REPORT

ACTUAL RERATING
----------------

MONTH - YEAR
------------

111 1/1980

111 1/1980

111 1/1980

111 1/1980

111 1/1980

111 1/1980

111 1/1980

111 1/1980

111 1/1980

12/ 1/1980

12/ 1/1980

JANUARY 1980 THROUGH DECEMBER 1980
CHANGES IN

MAX. CLAIMED MW

COMPANY STATION TYPE # FUEL ## SUMMER - WINTER

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

NEW ENGLAND ELECTRIC SYSTEM UXBRIDGE 2 GT F02 -.10 0.00

BOSTON EDISON COMPANY MySTIC STEAM 4 ST F06 6.00 0.00

BOSTON EDISON COMPANY MYSTIC STEAM 5 ST F06 1.60 0.00

BOSTON EDISON COMPANY NEW ROSTON 2 ST FOG 10.29 0.00

BOSTON EDISON COMPANY MEDWAY 1 JE F01 -56.50 0.00

BOSTON EDISON COMPANY MEDWAY 3 JE F01 -51.00 0.00

EASTERN UTILITIES ASSOC. SOMERSET STEAM 6 ST F06 -2.11 0.00

UNITED ILLUMINATING COMPANY BRIDGEPORT HARBOR :3 ST F06 -21.00 0.00

CONNECTICUT MUNICIPALS NORTH MAIN GT F02 .25 .25

BRAINTREE ELECTRIC LIGHT DEPARTMENT POTTER lIIESEL 2 IC F02 2.50 0.00

CONNECTICUT MUNICIPALS NORTH MAIN GT F02 -1.50 1.63

ol>
o
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ACTU~L CHANG[S IN GENERATION CAPACITY SINCE LAST REPORT

ACTU~L ADDITIONS

41.

JANUARY 1980 TUROUGII DECEMBER 1980

COMPANY STATION TYPE # FUEL fill

CHANGES IN
MAX. CLAIMED MW
SUMMER - WINTER MONTH - YEAR

CHICOPEE LIGHT DEPARTMENT

•

CHICOPEE DSLS 1-3 IC

•

F02 8.25 8.25 12/ 1/1980

•
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PROPOSED CHANGES IN GC~E"ATION CAPACIT'

H[TIREi'1ENTS

JANUARY 1981 TltROUGH JANUAH'I' 1997

•
CHANGES IN

MAX. CLAIMED MW

COMPANY STATION TYPE II FUEL #II SUMMER - WINTER MONTH - YEAR

-- . .;...-- ------- ---- --------------- ------------

BOSTON EDISON COMPANY L STREET 1201 ST F06 16.00 25.00 31 1/1981

NORTHEAST UTILITIES SERVICE COMPANY EAST SPRINGFIELD 10 GT FOZ 13.50 17.50 4/30/1981

NORTHEAST UTILITIES SERVICE COMPANY SILVER LAKE 11 GT F02 0.00 0.00 4/30/1981

NORTHEAST UTILITIES SERVICE COMPANY DANIELSON 1 GT F02 4.50 6.00 4/30/1981

NOKTHEAST UTILITIES SERVICE COMPANY THOMPSor~v ILLE 1 GT F02 3.80 5.20 4/30/1981

NORTHEAST UTILITIES SERVICE COMPANY THOMPSOWILLE 2 GT F02 4.50 6.10 4/30/1981

NORTHEAST UTILITIES ~ERVICE COMPANY TRACY 10 GT F02 13.50 17.50 4/30/1981

NEW ENGLAND GAS + ELECTRIC ASSOC. CANNON STRElT 7 ST FOG 16.40 17.90 51 1/1981

VERMONT GROUP MIL TON STEAr·l ST FOG 4.00 4.00 111 1/1982

VERMONT GROUP RUTLAND 1 GT GT F02 4.51+ 5.55 111 1/1982

NORTHEAST UTILITIES SERVICE COMPANY SILVER LAKE 10 GT F02 14.00 17.80 12/31/1982

NORTHEAST UTILITIES SERVICE COMPANY SILVER LAKE 13 GT F02 14.00 17.80 12/31/1982

VERMONT GROUP RUTLlIND 2 GT GT F02 4.G7 5.85 11/ 1/1984

HOLYOKE GAS + ELECTRIC DEPARTMENT CABOT 9 ST FOG 4.80 4.80 10/30/1987

CENTRAL MAINE POWER COMPANY MASON 1 ST FOE. 21.12 21.90 11/ 1/1987

NORTHEtST UTILITIES SERVICE COMPANY DEVON 4 ST FOG 50.00 52.00 12/31/1987

NORTHE~ST UTILITIES SEHVICE COMPANY OEVON 5 ST FOE. 48.00 51.00 12/31/1987

CENTRAL, MAINE POWER COMPANY MASON 2 ST FOG 22.20 22.80 11/ 1/1992

NEW ENGLAND GAS + ELECTRIC ASSOC. BLACKSTONE 1 ST F06 13.50 16.00 11/ 1/1993

NEW ENGLAND GAS + ELECTRIC ASSOC. BLACKSTONE 3 ST FOG 1.78 2.90 11/ 1/1995

NEW ENliLAND GAS + ELECTRIC ASSOC. BLACKSTONE 4 ST FOE. 2.00 2.90 11/ 1/1993

ol:o
42.
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APPENDIX t3
-------.--

PROPOSED CHANGES IN GENERATION CAPACITY

KERATINGS
.-----.--

JANUARY 1981 THROUGII JANUARY 1997

CHANGES IN
MAX. CLAIMED "W

COMPANY STATION TYPE ft FUEL 11ft SUI''1MER - WINTER MONTH - YEAR

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

UNITED ILLUMINATING COMPANY BRIDGEPORT HARBOR 3 ST F06 37.67 0.00 5/17/1981

BANGOR HYDRO ELECTRIC COMPANY BANGOR DIESE.LS IC F02 -3.00 -3.00 6/ 1/1981

PURLIC SERVICE CO. OF NEW HAMPSHIRE GARVINS HY 5.80 5.80 11/ 1/1981

NEW ENGLAND YANKEE NUCLEAR UNITS MAINE YANKEE NP UR 0.00 21+.00 11/ 1/1981

NORTHEAST UTILITIES SERVICE COMPANY DWIGHT 2-1+ HY .50 .50 ~2130/1981

NORTHEAST UTILITIES SERVICE COMPANY TURNER FALLS HY .60 .60 5/ 1/1982

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 1 GT F02 -.19 -.91 11/ 1/1982

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 1 GT F02 -1.00 -1.00 11/ 1/1981+

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCliBURG 7 GT F02 1.90 2.00 11/ 1/1985

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 6 ST FO£, .10 2.10 11/ 1/1986

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCI-fBUHG 1 GT F02 -.90 -1.00 11/ 1/1981

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 1 GT F02 -1.00 -1.00 11/ 1/1989

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 7 GT F02 1.90 2.00 11/ 1/1990

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 7 GT F02 -.90 -1.00 11/ 1/1992

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 7 GT F02 -1.00 -1.00 11/ 1/199'1

•• • •



• • •APPENDIX B

PROPOSED CHANGES IN GENERATION CAPACITY

ADDITIONS

JANUARY 1981 THROUGH JANUARY 1997

STATUS
X

COMPANY STATION TYPE#

AUTHORIZED IA)
PLANNED IP)

FUEL## UNOER STUDY (S)

CAPABILITY
NOM. CAP. MW

SUMMER - WINTEH MFG.

EXPECTED
DATE JF
OPERATION

EASTERN UTILITIES ASSOC. PAWTUCKET 2

VERMON[ GROUP EAST GEORGIA

VERMON( GROUP . AAHtJn

VERMO~l GROUP FROG HOLLOW

A .32 .32 3/ 1/1981

A 17.00 17.00 7/ 1/1981

A* 279.00 31+1.00 GE 11/ 1/1981

A 12.00 12.00 3/ 1/1982

A 3.1+1+ 3.1+'+ '+/ 1/1982

P 2.90 5.00 5/ 1/1982

S 1+.10 7.20 11/ 1/1982

A* 130.00 170.00 GE 11/ 1/1982

A* 1150.00 1150.00 11-/ 1/1983

P .90 .90 5/ 1/1983

A 15.00 15.00 6/ 1/1983

P 1.1+5 1.1+5 10/ 1/1983

P 1.90 1.90 11/ 1/1983

A 3.00 3.00 11/ .1/1983

P '+6.00 '+6.00 11/ 1/1983

P 2.90 2.90 11/ 1/1983

P 1.50 1.50 21 1/198'+

P 13.'+0 23.20 5/ 1/198'+

P 8.00 15.30 11/ 1/198'+

P 2.20 2.20 11/ 1/19811-

UR

wOO

F02

F02

NP

HY

HY

HY

HY

HY

ST

HY

HY

HY

HY

HY

GT

HY

HY

HY

HY

HY

HY

CC

J C MC~JEIL 1

BOLTON FALLS

BRUNSWICK TOPSHAM

CHASE MILLS

SHAWMUT HYDRO

STONYBROOK CC

VERMONT GROUP

VERMONT GROUP

VERMONT GROUP BLACK RIVER

VERMONT GROUP

PU8LIC SERVICE CO. OF NEW HAMPSHIRE MURPHY DAM

VEPMONT GROUP PROCTOR 5

NORTHEAST UTILITIES SERVICE COMPANY BANTAM

NEW ENGLAND ELECTRIC SYSTEM LAWRENCE 1+2

MASS. MUNICIPAL WHOLESALE ELECTRIC

PU8LIC SERVICE CO. OF NEW HAMPSHIRE EASTMAN FALLS i

CENTRAL MAINE POWER COMPANY

CENTRAL MAINE POWER COMPANY

MASS. MUNICIPAL WHOLESALE ELECTRIC STONYBROOK GT

PU8LIC SERVICE CO. OF NEW HAMPSHIRE SEABROOK 1

VERMONT GROUP BRADFORD

NORTHEAST UTILITIES SEHVICE COMPANY HADLEY FALLS 2

ol>o
ol>o
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APPENDIX B

PROPOSED CHANGES IN GENERATION CAPACITY

ADDITIONS

~ANUARY 1981 THROUGH ~ANUARY 1997

STATUS x

COMPANY STATION TYPE ff

AUTHORIZED IAI
PLANNED IPI

FUEL ## UNDER STUDY IS I

CAPABILITY
NOM. CAP. HW

SUMMER - WINTER MFG.

EXPECTED
DATE OF
OPERATION

PunLIC SERVICE CO. OF NEW HAMPSHIRE ERROL HY

PUBLIC SERVICE CO. OF NEW HAMPSHIRE SEABROOK 2 '~P

CENTRAL MAINE POWER COMPANY HIRAM HYDRO HY

VERMONT GROUP MISSISQUOI PRO~ECT HY

NORTHEAST UTILITIES SERVICE COMPANY MILLSTONE 3 NP

VERMONT GROUP NORTH HARTLAND HY

BOSTON EDISON COMPANY BE FUEL CELL FC

BOSTON EDISON COMPANY PILGRIM 2 (1) r'JP

CENTRAL MAINE POWER COMPANY SEARS ISLAND ST

BOSTON EDISON COMPANY EDGAR 7 ST

NEW ENGLAND GAS + ELECTRIC ASSOC. CANAL 3 ST

UR

UR

F01

UR

COL

COL

COL

P 2.'+0 2.'+0 11/ 1/198'+

A* 1150.00 1150.00 21 1/1985

A 8.50 8.~lj ,+/ 1/1985

S 11.80 20.50 11/ 111985

A* 1150.00 1150.00 WEC/GEC 5/ 1/1986

S 1.80 3.10 11/ 1/198€.

P 10.00 10.00 U.T. 5/ 1/1987

A* 1150.00 1150.00 CEiGE 11/ 1/1987 (1)

A* ~b8.00 568.00 11/ 1/1989

S 800.00 800.00 11/ 1/1992

S 600.00 600.00 5/ 1/1993

(1) For planning purposes only. The company is continuing its efforts to obtain a construction permit for Pilgrim
Unit #2. However, the Nuclear Regulatory Commission has not yet resumed the granting of such permits following
the accident at Three Mile Island. No firm date can be established at this time for either the commencement of
of construction or commercial operation of Pilgrim Unit #2 .

• • •
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!-"WPUSEfJ CH.~iJGES rt~ GE1,CH,HION CIIPACITY

PURCHII5£S

JANUARY 1981 THHOUGII JANUARY 1997

•

TOTAL PURCHASES FROM SOURCES INSIDE NEW ENGLAND

TOTAL PURCHASES FROM SOURCES OUTSIDE NEW ENGLAND

RECEIVING SYSTEM

CENTRAL MAINE POWER COMPANY

BOSTON EDISON COMPANY

MAINE PUBLIC SERVICE COMPANY

VERMONT GROUP

VERMONT GROUP

VERMONT GROUP

CENTRAL MAI~E POWER CO~PANY

SUPPLYING SYSTEM

CMP INTERNAL PURCH.

MDC PURCHASE.

ME+NREPCO LTD.

PASNY PURCHASE

SO. CANADA PURCHASE

ONTARIO 1

MEPCO/NH PURCHASE 2

TYPE#

PP

PP

PP

PP

PP

PP

PP

FUEL ##

FOG

NET CAPABILITY
SUMMER -WINTER

6.02 6.02

1.00 1.00

------- -------
7.02 7.02

.n.oo 31.00

11+7.50 11+7.50

29.10 29.10

11.79 11.79

133.00 133.00*

.------ -------
352.39 352.39

EFFECTIVE DATE

1/ 1/1981

1/ 1/1981

1/ 1/1981

1/ 1/1981

1/ 1/1981

1/ 1/1981

1/ 1/1981

ol'>o
0'1

CHANGES TO PURCHASES

VERMONT GROUP SO. CANADA PURCHASE PP

VERMONT GROUP SO. CANADA PURCHASE PP

VERMONT GROUP SO. CANADA PURCHASE PP

MAINE PUBLIC SERVICE COMPANY ME+NREPCO LTD. PP

VERMONT GROUP SO. CANADA PURCHASE PP

VERMONT GROUP ONTARIO 1 PP

VERMONT GROUP SO. CANADA PURCHASE PP

VERMOt\T GROUP PAS~JY PURCHASf PP

~Changed from 400 MW to 133 MW on 1/1/81.

2.90 -29.10 1+/ 1/1981

5.00 0.00 4/ 1/1982

2.00 0.00 4/ 1/1983

-1.00 -1.00 11/ 1/1963

3.00 0.00 1+/ 1/1981+

-11.79 -11.79 12/ 2/1984

4.00 0.00 4/ 1/1965

-1.75 -1.75 71 1/1985

46.
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APPENDIX B

PROPOSED CHANGES IN GENERATION CAPACITY

PURCHASES

..JANUARY 1981 THROUGH ..JANUARY 1997

47 .

RECEIVING SYSTEM

VERMONT GROUP

CENTRAL MAINE POWER COMPANY

MAINE PUBLIC SERVICE COMPANY

MAINE PUBLIC SEHVICE COMPANY

NET CAPABILITY
SUPPLYING SYSTEM TYPE 1I FUEL 1I11 SUMMER -WINTER
---------------- ---- ---- --------------

SO. CANADA PURCHASE PP -1+6.00 0.00

MEPCO/NB PURCHASE 2 PP F06 -133.00 -133.00

ME+NBEPCO LTD. PP -1.00 -1.00

ME+NREPCO LTD. PP -1.00 -1.00

SALES

EFFECTIVE DATE

10/31/1985

11/ 1/1986

11/ 1/1987

11/ 1/1991+

NOHTHEAST UTILITIES SERVICE COMPANY NY STATE ELEC. + GAS SP 0.00 50.00 11 1/1981

TOTAL SALES TO SOURCES OUTSIDE NEW ENGLAND

CHI~N(jES TO SALES

0.00 50.00

NOHTHUST UTILITIES SERVICE COMPANY NY STATl ELlC. + GAS SP 0.00 92. 00 11/ 1/1981

NORTHEAST UTILITIES SERVICE COMPANY

e,

NY STATf. ELEC. + GAS SP

e

0.00 -11+2.00 1+/30/1982

e
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LEX»ID

x Description of abbreviations use:i under STA'IUS

Autmrized (A) - Approved by Board of Directors.
P1.annEd (P) - Facility which has been fAlblicly aru'lOUJ'X::Erl.
umer stmy (S) - Facility in early planning stages.

(A*) - "NEPOOL PlannErl" an:i approved by Board of Directors.

t Description of abbreviations use:i unier UNIT TYPE

pp =Puichase Power
sp = sale of Power
ST = Steam turbine - mn lUlclear
Gr = cartustion TUrbine
Ie = Internal CCJnl:ustion (Diesel)
NP = SteaIn-~ Nuclear
NB = SteaIn-BWR Nuclear
ex: =CCJnbined Cycle
FC = Fuel cell
HY = COnventional Hydro
ps = Pumped Storage Hydro
JE =Jet Engine

U oescriptioo of codes used under FUEL TYPE

••

~

OJ

COL
REF
OIL
FOl
F02
F06
JF
UR
tm

= Coal (general)
= Refuse (solid waste)
= Oil (general)
= No. 1 FUel Oil
= No. 2 Fueld oil
= No. 6 Fuel Oil
=Jet Fuel
= Uranium
= Wood

48.
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UNITS IN D[ACTIVATEO RESERVE
----------------------------

INCLUDED IN THERMAL CAPAOILITY OF INDIVIDUAL COMPANIES
-----------------------------.------------------------

49.

CAPABILITY
COMPANY STIITION TYPE # SUMMEH WINTER DATE

------- .------ ---- -----.----------

NORTHEAST UTILITIES S£RVICE COMPANY TURNER FALLS HY 5.00 5.00 51 1/1975

UNITED ILLUMINATING COMPANY STEEL POINT 1-~.5 ST 56.~0 56.~0 11 1/1976

EASTERN UTILITIES ASSOC. SOMERSET STEAM 2 ST ~0.90 ~~.OO 51 1/1976

EIISTERN UTILITIES ASSOC. SOMERSET STEAM 1 ST 36.~8 37.~9 51 1/1976

NEW ENGLAND GAS + ELECTRIC ASSOC. CANNOr~ STREET 7 ST 16.~0 17.90 71 1/1977

UNITED ILLUMINATING COMPANY STEEL POINT ~.6-8.10 ST ~9.~0 ~9.~0 8/13/1977

FITCHBURG GAS + ELECTRIC LIGHT CO. FITCHBURG 6 ST 20.70 21.10 11/ 1/1976

BRAINTREE ELECTRIC LIGHT DEPARTMENT ALLEN STREET 1 ST 10.00 J.OO 12/ 1/1979

BRAINTREE ELECTRIC LIGHT DEPARTMENT ALLEN STREET 3 ST 9.00 0.00 12/ 1/1979

EASTERN UTILITIES ASSOC. SOMERSET STEAM 3+~ ST 61.20 6~.77 1/ 1/1980

NEWPORT ELECTRIC CORPORATION W. HOWARD 1-3 ST 13.00 1'+.00 5/ 1/1980

BRAINTREE ELECTRIC LIGHT OEPARTMENT POTTER STEAM 1 ST 13.00 13.00 10/ 1/1980

------. ----_.-
331.~8 323.06

RETIREO FROM DEACTIVATED RESERVE
-----------------------.--------

NEW ENGLAND GAS + ELECTRIC ASSOC.

RETU~NED TO SERVICE FROM DEACTIVATED RESERVE

NORT'iEAST UTILITIES SlRVICE COMPANY

FITC:iBURG GAS + ELECTtUC LIGHT CO •

•

CANNON STREET 7

TURNER FALLS

FITCH~UR('; Eo

•

ST

HY

ST

16.~0

5.00

20.70

17.90

5.00

21.10

5/ 1/1981

5/ 1/1982

11/ 1/1986

•
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Scheduled Unit Conversions to Coal Firing

Estim3.ted Estimated Converted Rating (MW) * Pre-Conv. Rating
Unit Narre Canpany ~letion Sunmer ~'linter Winter-

Brayton Pt. #1 New England Electric Systan March, 1981 247 256 256
Brayton Pt. #2 New England Electric Systan J1.IDe, 1981 253 265 265
Brayton pt. #3 New England Electric Systan December, 1981 642 643 643

Mt. Tan #1 Northeast Utilities January, 1982 143 145 148

Mason #4 central Maine Power CcI'rpany september, 1983 35 36 36
Mason #3 central Maine Power Ccrnpany ~tober, 1983 35 36 36
Mason #5 central Maine PoNer canpany November, 1983 35 36 36

Schiller #4 Public service Co. of N. H. November, 1983 44 44 48
Schiller #5 Public Service Co. of N. H. December, 1983 47 47 51
Schiller #6 Public service Co. of N. H. January, 1984 48 48 52

salan Harbor #3 New England Electric System July, 1984 150 150 150
salan Harbor #2 New England Electric System ~tober, 1984 83 83 83

Norwalk Harbor #1 Northeast Utilities January, 1985 158 160 164

salan Harbor #1 New England Electric System January, 1985 84 85 85

west Springfield #3 Northeast Utilities January, 1985 .106 107 108
Norwalk Harbor #2 Northeast Utilities July, 1985 169 172 174
Devon #7 Northeast Utilities January, 1986 105 107 109
Devon #8 Northeast Utilities January, 1986 105 107 109

South Street #12 New England Electric System January, 1986 98 103 103

. West Springfield #1 Northeast Utilities January, 1986 51 51 52
west Springfield #2 Northeast Utilities January, 1986 51 51 52--

Estim3.ted Total Converted Ratings: 2689 2732 2760

*Estirnat,;rl reratings due to coal conversion have not been reflected in the report capability surrmaries.

U1
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NRC REQUESTS FOR ADDITIONAL
INFORMATION (RAI)



This section of the Seabrook Station ER-OLS contains formal Nuclear
Regulatory Commission requests for additional information, resulting from
the Commission's review of the Public Service Company of New Hampshire
Application for an Operating License for Seabrook Station, Units 1 and 2.

•
SB 1 & 2

ER-OLS

NRC REQUESTS FOR ADDITIONAL INFORMATION

Revision 2
June 1982

Iz

•

•

Two indices are provided for ease of reference. The first index lists
the RAIs by applicable ER-OLS section number; the second lists RAIs
numerically •

R-i

I
2



SB 1 & 2 Revision 2
ER-OLS June 1982

•INDEX--
GROUPING OF RESPONSES TO RAIs BY APPLICABLE ER-OLS SECTION NUMBERS

ER-OLS ER-OLS ER-OLS
SECTION RAI SECTION RAI SECTION RAI

NO. NO. PAGE NO. NO. PAGE NO. NO. PAGE

1.0 320.1 R-36 2.6 310.10 R-35f 5.3 240.24 R-12
320.2 R-36 310.15 R-35i 291.19 R-31
320.3 R-36
320.4 R-37 3.3 240.12 R-9 5.4 291.20 R-31j
320.5 R-37 240.13 R-I0

240.14 R-I0 5.5 290.2 R-18
2.1 291.1 R-22 240.15 R-30 290.4 R-22

291. 2 R-23 291.21 R31k 290.5 R-22
291.3 R-24 310.15 R-35i
291.14 R-30 3.4 240.15 R-I0
310.1 R-32 240.16 R-I0 6.1 290.3 R-21
310.6a R-35a 240.17 R-11 451.05 R-45
310.7 R-35d 240.18 R-11 451. 06 R-45
310.8 R-35d 240.19 R-11 451.07 R-45
310.9 R-35 291. 9 R-27 470.5 R-54
470.2 R-48 291.10 R-28 •470.3 R-50 6.2 240.26 R-18
470.4 R-53 3.6 291.16 R-30 291.11 R-29
470.11 R-56 291.19 R-31 451. 08 R-47

2.2 291.4 R-26 3.7 240.20 R-11 7.0 240.25 . R-12
291. 5 R-26 291. 20 R-31j
291.6 R-26 8.0 310.3 R-35
291. 7 R-26 3.9 310.2 R-32 310.4 R-35
291.8 R-27 290.5 R-22 310.5 R-35

310.11 R-35f
2.3 451. 01 R-40 4.1 290.1 R-18 310.12 R-35g

451. 02 R-40 290.6 R-22 310.13 R-35h
451.03 R-42 310.14 R-35h

4.2 290.5 R-22
2.4 240.1 R-l 10.3 240.27 R-18

240.2 R-l 4.5 291.18 R-31
240.3 R-3 12.0 240.28 R-18
240.4 R-3 5.1 240.21 R-12 291.12 R-29
240.5 R-4 240.22 R-12 291.13 R-29
240.6 R-4 240.23 R-12 291.17 R-31
240.7 R-4 451.04 R-44
240.8 R-5
240.9 R-5 5.2 470.1 R-48
240.10 R-6 470.9 R-55
240.11 R-8 470.10 R-55

470.12 R-56 •
R-ii



SB 1 & 2 Revision 2
ER-OL June 1982

I • INDEX

NUMERICAL LISTING OF RAIs AND RESPONSES

RAI RAI RAI
NO. PAGE NO. PAGE NO. PAGE

240.1 R-1 291.11 R-29 470.4 R-53
240.2 R-1 291.12 R-29 470.5 R-54
240.3 R-3 291.13 R-29 470.9 R-55
240.4 R-3 291.14 R-30 470.10 R-55
240.5 R-4 291.15 R-30 470.11 R-56
240.6 R-4 291.16 R-30 470.12 R-56
240.7 R-4 291.17 R-31
240.8 R-5 291.18 R-31
240.9 R-5 291.19 R-31
240.10 R-6 291. 20 R-31j
240.11 R-8 291. 21 R-31k
240.12 R-9 310.1 R-32
240.13 R-10 310.2 R-32
240.14 R-10 310.3 R-35
240.15 R-10 310.4 R-35

• 240.16 R-10 310.5 R-35
240.17 R-11 310.6a R-35a
240.18 R-11 310.7 R-35d
240.19 R-11 310.8 R-35d
240.20 R-11 310.9 R-35e
240.21 R-12 310.10 R-35f
240.22 R-12 310.11 R-35f
240.23 R-12 310.12 R-35g
240.24 R-12 310.13 R-35h
240.25 R-12 310.14 R-35h
240.26 R-18 310.15 R-35i
240.27 R-18 320.1 R-36
240.28 R-18 320.2 R-36
290.1 R-18 320.3 R-36
290.2 R-18 320.4 R-37
290.3 R-21 320.5 R-37
290.4 R-22 451. 01 R-40
290.5 R-22 451. 02 R-40
290.6 R-22 451.03 R-42
291.1 R-22 451.04 R-44
291.2 R-23 451. 05 R-45
291.3 R-24 451.06 R-45
291.4 R-26 451. 07 R-45
291.5 R-26 451.08 R-47
291.6 R-26 470.1 R-48
291.7 R-26 470.2 R-48

• 291.8 R-27 470.3 R-50
291. 9 R-27
291.10 R-28 R-iii
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•

240.1
(ER)

RESPONSE:

240.2
(2.4)
(ER)

The Summary and Conclusions section of the CP FES, numbers 7b and
7c,respectively, stipulated that a description and results of
analyses or studies, and additional current and wind studies, be
provided so that the staff could confirm the adequacy of the final
design of the discharge diffuser, and that a study be undertaken
(and provided) with the objective of determining means to minimize
the discharge of total residual chlorine. Please provide the
information in the appropriate sections of the ER and cross
reference the FES.

Since publication of the CP FES in late 1974,numerous studies and
data collection efforts have been conducted. ER-OLS Sections 2.3
and 6.1.3 describe the meteorological programs, whereas ER-OLS
Sections 2.4.1 and 6.1.1.1 describe the hydrographic programs.
This information in turn was used to design the heat dissipation
system (described in ER-QLS Section 3.4) after extensive
hydrothermal model testing (outlined in ER-OLS Section 5.1.2).
The respective reference subsections to these ER sections lists
the documents detailing the studies.

Likewise, the plant has been designed to limit total residual
chlorine. As described in ER-OLS Section 3.6.1, i~jection

concentrations will be managed to meet EPA effluent guidelines of
0.2 mg/l for the average level of free residual chlorine at the
unit discharge conduit prior to mixing at the entrance to the
discharge tunnels. Chlorine residuals in the immediate vicinity
of diffuser, however, will be substantially lower because of
mixing with non-chlorinated water within the discharge tunnel and
the rapid mixing with ambient receiving waters promoted by the
diffuser design (refer to ER-OLS Section 5.3.1).

Other techniques to minimize the discharge of total residual
chlorine-heat treatment, antifouling paint, etc., will also be
employed. These alternate techniques are also described in ER-OLS
Section 3.6.1.

Descriptions of floodplains, as required by Executive Order
11988, Floodplain-Management, have not been provided. The
definition used in the Executive Order is:

Floodplain: The lowland and relatively flat areas adjoining
inland and coastal waters including flood prone areas of offshore
islands, including at a minimum that area subject to a one percent
or greater chance of flooding in any given year.

b. Provide details of the methods used to determine the
floodplains in response to a. above. Include your
assumptions of, and basis for, the pertinent parameters used
in the computation of the flood flows and water elevations.

•
a. Provide descriptions of the floodplains adjacent to the

site. On a suitable map(s) provide delineations, of those
areas that will be flooded during the one percent (lOO-year)
flood, both before and after plant construction or operation.

R-l



If studies approved by the Federal Insurance Administration
(FIA) are available for the site and other affected areas,
the details of the analysis used in the reports need not be
supplied. You can instead provide the reports from which you
obtained the floodplain information.
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•
c. Identify, locate on a map and describe all plant structures

and topographic alterations in the floodplains.

d. Discuss the hydrologic effects of all items identified in
response to c. above. Discuss the potential for altered
flood flows and levels, offsite. Discuss the effects on
offsite areas of debris generated from the site during flood
events.

e. Provide the details of your analysis used in response to d.
above. The level of detail is similar to that identified in
item b. above.

RESPONSE: a. The floodplains adjacent to the site consist of the low lying
areas surrounding the tidal zone in the estuary of Hampton
Harbor. This broad, flat salt marsh zone adjoins the site to
the north, east and south of the site and is identified as
Hampton Flats. The western shore of Hampton Harbor lies
approximately one mile east of the site.

The areas that will be flooded by the one percent (IOO-year)
flood are delineated on ER-OLS Figure 240.2-1. Specific
areas where this boundary differs for before and after plant
construction are also depicted on the figure.

•
b. To determine the 100-year flood elevation for the site, use

was made of the Federal Insurance Administration (FIA)
approved study for Salisbury, Massachusetts (a copy of this
report has been provided to the NRC). This study performed
by the U.S. Army Corps of Engineers includes a set of
frequency - tide elevation curves for a coastal reach along
the Atlantic Ocean from Ipswich, Massachusetts north to
Portsmouth, New Hampshire (refer to Figure 2 of the FIA
study). Using this figure, the 100-year tidal flood
elevation for Seabrook, located approximately 14 miles north
from Essex Bay, is 10-feet mean sea level (MSL). As a check
on this value a comparison was made between 10-feet MSL and
various storms of record along the New Hampshire coastal area.

The "northeast" storms of January and February 1978 are
recorded as the worst storms of record for the New Hampshire
coastal area. Tide elevations during the February storm
reached unusually high levels as a result of exceptionally
high winds measured in excess of 100 MPH offshore of the site
and monthly spring tide. Wind and wave damage along the New
Hampshire sea coast was substantial and resulted in the
designation of several communities as natural disaster
areas. The predicted astronomical tide maximum was 6.3-feet

R-2

•



, ~

Revision 1
February 1982

,~-

.~-

..';j}-

100 - YEAR FLOOD 80UNDARY

,,10/ AFTER PLANT CONSTRUCTION

"". BEFORE PLANT CONSTRUCTION

5 CAL E
[IN FEfll

200 300 .00 500

!
i
!
I
!
i

I
~~~"j~~:+i----\--~~)~::"o'2..1-

DATUM 'MEAN SEA LEVEL

.,), .
41

:"..j, i. i";'
!' .:.l~ _.i:i -, ..
! ~!-

~L7---~-":- c- -ll---,,~o ~

UNIT-2

N 42'53'52.67"}
W 70'51' 04.2 " LATITUDE & IDI\K3lTUDE

4,750,928mN } UNIVERSAL TRANSVERSE
348,862 mE MERCATOR COORDINATES

.~ -$ "".

! -£~I'* gl
~~"* E1

..f~

-'f..-~~~~1 ./ .>!. -". L i ,,*.. :0<[.-,(,... :::"..

~~ -'Uk.. ~"7 ~:lli." WI MARSH AREA'*~If .. !I

_~. -# j-:n.J..: ''#-

-!If:.. ."",. MARSH
.-'!=-

''¥4

Wi

81
;:'1

~

I
...!I.L"£9.~ ..._.._....r:--)-._..-_.

I

r~~

"-~--I

I
i~26

I
I

1. CONTAINMENT STRUCTURE
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PRINCIPLE STATION STRUCTURES

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 100 YEAR FLOOD BOUNDARY
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OPERATING LICENSE STAGE

I FIGURE 240.2-1



MSL combined with a surge height of 2.5 feet, resulting in a
tidal elevation of 8.8-feet MSL.

I·

•
SB 1 & 2

ER-OLS
Revision 1

February 1982

Since the 100-year flood level of lO-feet MSL exceeds all
recorded storm levels for Hampton Harbor and exceeds the
storm of record (8.8-feet HSL) by 1.2 feet, the 10-foot MSL
estimate of the 100-year flood is conservative. A FIA study
for the town of Seabrook is presently underway, but will not
be complete for approximately one year.

c. Refer to ER-OLS Figure 240.2-1 which depicts the location of
all plant structures and all topographic alterations in the
floodplain.

d. There are no hydrologic effects on the floodplain brought
about by construction of the station. There is no potential
for altered flood flows and levels offsite. There will be no
debris generated from the site which would effect offsite
areas during flood events.

•
e. The 100-year flood event for the site is caused by tidal

flooding in the Hampton Harbor estuary and the adjoining s.alt
marsh. Since the amount of encroachment by the station on
the floodplain is negligible (refer to ER~OLS Figure 240.2-1)
the effect on the flood level is also negligible.

The site drainage system was designed to accommodate the
localized probable maximum precipitation without any
significant ponding resulting within the plant area. Site
grading is 0.5% minimum to encourage runoff. Since the site
drainage system can handle precipitation up to and inc1udipg
the probable maximum, there will be no debris generated from
the site which will affect offsite areas during flood events.

•

240.3
(2.4.1)
(ER)

RESPONSE:

240.4
(2.4.1.l.a)
(ER)

Surface Waters

Provide a narrative description of the ocean areas, Hampton Harbor
and nearby streams with respect to the site.

Both the ER-CPS, Section 2.5 and the "Summary Document Assessment
of Anticipated Impacts of Construction and Operation of Seabrook
Station..... prepared by Normandeau Associates in 1977 (Reference 1
in ER-OLS Section 2.4.1.8) and provided to the NRC (see Response
to RAI 291.4), provide a detailed description of .the Hampton
Harbor vicinity and ocean area.

Principal Flow Patterns

a. Provide the period of record used tG estimate seasonal
effects of different flow types, and discuss the extent to
which conditions can be different.
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(Para. 2) What are the units for stated flows in other
directions?

b.

SB 1 & 2
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February 1982

•
c. (Para. 2) Are flows at depth in a shoreward direction, or do

they have a. shoreward component?

RESPONSE: a. ER-OLS Table 2.4-2 and Figure 2.4-1, which were compiled from
the six-year period of record 1973-1978, summarize the annual
current flow pattern. The seasonal effects can be clearly
seen by reviewing the differences between the monthly values
presented.

240.5
(2.4.1.2)
(ER)

RESPONSE:

240.6
(2.4.1.3)
(ER)

RESPONSE:

240.7
(2.4.1.4)
(ER)

b. The unit for all measurements of flow is the knot (kn), which
is 1.69 ft/sec (51.5 em/sec).

c. Shoreward direction flows at depth were Eulerian measured
values and not the shoreward component of a vector.

Tides

Where were tides measured? Were they open coast measurements, or
were measurements made in protected areas?

Tides were measured in a protected area at the Hampton Harbor
Marina, latitude 420 54'08''N, longitude 700 49'06"W. Refer to
ER-DLS Figure 240.6-1.

Water Temperature

Where were and are temperature measurements made? Provide
information for both coastal and harbor areas.

Refer to ER-OLS Figure 240.6-1. Although there have been other
monitoring sites, this figure represents data collected from 1975
through most of 1979, at which time a single mooring unit was
established along the 50-foot contour midway between the intake
and the diffuser sites. The single mooring has been maintained
continuously to date.

Salinity

a. Where were the data collected?

•

b. What were the ranges in salinity noted in Hampton Harbor, and
what differences between seasons were noted?

RESPONSE:

c.

a.

To what extent was salinity stratification in Hampton Harbor
noted?

Refer to ER-OLS Figure 240.6-1. Salinities were measured at
both the Plankton Cruise and Slackwater stations depicted on
the figure.

R-4
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The range of salinity values in Hampton Harbor depends on the
tide stage and location of measurement (ER-OLS Figure
240.6-1). Measurements at the harbor entrance, for example,
can differ significantly from measurements observed at Browns
River. Likewise, tidal variation can be large.

• b.
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• 240.8
(2.4.1.5)
(ER)

RESPONSE:

240.9
(2.4.1.6)
(ER)

In general, Hampton Harbor salinities during high tide
average between 30-32 ppt, with the lowest values occurring
during the time of spring runoff (29-30 ppt). At low tide,
values average about 28 ppt, but can be as low as 10-15 ppt
during the spring. At Browns River, high tide salinity
values do not vary greatly and are similar to those recorded
at the harbor (30-32 ppt). Values observed during the
spring, however, decrease to 10-15 ppt. Low tide salinities,
by contrast, vary considerably. Values during most of the
year range from 25-29 ppt. During spring runoff conditions,
salinities dip to around 15-20 ppt, but may be as low as 5
ppt.

c. Little vertical stratification, if any, occurs in Hampton
Harbor.

Dissolved Oxygen

Where along the coast, and in Hampton Harbor were data collected?

Refer to ER-OLS Figure 240.6-1. Dissolved oxygen measurements
were made at both the Plankton Cruise and Slackwater stations
shown on the figure.

Sedimentological Conditions

a. Where were the eight stake locations?

b. What has been the experience with shoreline changes along the
coast and in Hampton Harbor?

c. What has been the experience with sediment deposition in
Hampton Harbor?

d. Have there been any projections of shoreline changes along
the open coast, or in Hampton Harbor; or of deposition near
the intake, discharge or Hampton Harbor? If so, what do they
indicate?

•
RESPONSE: a.

b.

Refer toER-OLS Figure ·240.9-1 for the location of the eight
pairs of sediment stakes.

Records from 1776 to 1935 when the Hampton Harbor entrance
was stabilized by the construction of two jetties, show that
the principal changes at Hampton and Seabrook Beaches were
caused by migration of the Hampton Harbor entrance. This
migration reversed itself periodically. For example,during

R-5



northward migrations, the south end of Hampton Beach was
rapidly eroded while sand spits and bars trailed northward
from Seabrook Beach. During southward migrations, the north
end of Seabrook Beach eroded while sand spits and bars
trailed southward from Hampton Beach. The harbor, likewise,
exhibited considerable shoreline meanders during this period,
with no predominant trend. Subsequent to 1935, the shoreline
along Hampton and Seabrook beaches has shown areas of both
erosion and accretion. In general, the area north of Hampton
Beach to roughly its middle point has experienced erosion and
recession of the high water line. A number of shore
protection projects, accordingly, have been undertaken in
this area, including the present sea wall and riprap
revetment constructed in 1947. The area south of Hampton
Beach, including Hampton Harbor and Seabrook Beach, usually
undergoes accretion, with some occurrence of erosion.

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

Since the harbor entrance was successfully stabilized in
1935, Hampton Harbor has generally experienced sediment
deposition, resulting in the need for periodic dredging.
Listed below is the amount of material dredged since 1965.

Year

1965
1968
1971
1973
1974

Year

1976
1977
1981

Source:

Hampton Harbor Dredging

Cubic Yards

31,000
17,400
15,000
15,000
17,500

Hampton Harbor Dredging
(Continued)

Cubic Yards

14,000
7,000

30,000 (estimated)

u.S. Army Corps of Engineers, 1981

•

240.10
(2.4.2.1)
(ER)

d. There have been no projections of shoreline changes other
than the general trends mentioned in Item b above, and the
apparent state of dynamic equilibrium of the sea floor near
the intake and discharge areas as stated in ER-OLS Section
2.4.1.6.

Utilization of Groundwate;

a. How many wells have been developed, or are you intending to
develop, onsite? Where are or will they be located, .from
which hydrologic formation will they draw water and at what
elevations?

~6
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Where does the Town of Seabrook obtain its water?• b.
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February 1982

c. During the CP no mention was made of obtaining fresh water
from onsite wells. What is the reason for not supplying all
the plant's freshwater needs from the Town of Seabrook and
why does the change not constitute a significant environment
impact?

•

•

. RESPONSE: a.

b.

c.

When it became apparent that the municipal water system would
not supply all the water needs for the construction, an
.exploratory program for groundwater was begun on the project
property. Four wells were drilled in the Hampton Falls part
of the site and six more in the Seabrook part. Of these
wells, three in each town were deemed capable of development
and pumps were installed. The wells in Hampton Falls are
located in schistose rocks of the Merrimack group and those
in Seabrook lie in plutonic rocks of the Newburyport
formation. In these wells, water-bearing fractures have been
intercepted at depths of 130 to 170 feet. The static water
level is about 10-feet below ground level.

The Town of Seabrook obtains its water from six wells located
in the western part of town. These wells are all in glacial
deposits. The town is presently developing a major new
source of water from a bedrock structure on the western
border of the town.

The Town of Seabrook unilaterally attempted to cut off all
municipal water to the project in 1977. Negotations with the
town which were embraced by court order, required the town to
supply 50,000 gallons per day to the project. With that
restriction on project use imposed at a level that would not
support construction, an investigation into alternative
sources was done. Sources evaluated included: trucking from
several locations, piping water from other systems outside of
town, saltwater and sewage effluent treatment and onsite
groundwater. Test wells were drilled and proved feasible to
meet the needs of construction.

The use of the groundwater does not constitute a significant
impact since what impact may result from pumping will be more
than offset by corrective measures. The only impact which
could be considered significant in this case would be one in
which another user's quantity or quality of water was
degraded. Near the Seabrook portion of the site there are no
other users of groundwater who could be influenced. In
Hampton Falls, an extensive test program was conducted in
cooperation with the town. During the test, one nearby
residential dug well went dry. The Applicant installed a
bedrock well and pump which has functioned since then. Two
other nearby residences have the option to have wells drilled
for them also if the need or desire arises.

Monitoring of groundwater levels and quality are required
under an order from the N.H. Public Utility Commission.
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Considering the care taken to insure water is available to
nearby residents and the comprehensive monitoring program to
insure quality is not degraded, the Applicant believes no
significant impact will result.
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•
240.11
(2.4)
(ER)

Tables and Figures

a. What are the titles for columns 2 and 3 of Table 2.4-3?

b. Where do the data presented on Figure 2.4-1 apply?

c. Where do the data presented on Figure 2.4-2 apply?

d. On Figure 2.4-3:

1. What is true north; plant north?

2. Does the grid system correspond with Table 2.4-3?

3. What are the contour intervals, and to what datum?

b. The data presented apply for the vicinity of the intakes and
the diffuser and are a composite from records collected at
stations located at these sites (see ER-OLS Figure 240.6-1).

RESPONSE: a.

c.

4. Where are adjacent water bodies (i.e., Hampton Harbor)
located with respect to the plant?

Column 2 shows the north coordinates for both the magnetic
grid (MG) and the plant grid (PG) in feet. Column 3 shows
the east coordinates for both the magnetic grid (MG) and the
plant grid (PG) in feet.

To convert from plant grid to magnetic grid and vice versa
use the following equations with Nand E for the magnetic and
N' and E' for the plant grid.

Converting PG to MG:

N 9055.44 + N' (0.9533664) + E' (0.3018153)

E 76975.95 - N' (0.3018153) + E' (0.9533664)

Converting MG to PG:

N' 14599.36 + N (0.9533664) - E (0.3018153)

E' -76119.36 + N (0.3018153) + E (0.9533664)

Refer to the response for item b above.

•

•d.l True north is labeled as north in the lower right hand corner
of the figure. Magnetic north has a 160 counterclockwise
declination from true north. Plant north has a further
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170 36' counterclockwise declination from magnetic north.
Therefore, plant north has a 330 34' counterclockwise
declination from true north.

•
SB 1 & 2

ER-OLS
Revision 1

February 1982

d.3

d.4

Yes, both magnetic and plant grid coordinates are listed in
the ER-OLS Table 2.4-3 whereas; only plant grid is shown on
ER-OLS Figure 2.4-3.

The contour interval is 20 feet and the datum is mean sea
level.

The Browns River flows in an easterly direction north of the
plant and discharges into Hampton Harbor approximately 1 mile
east of the plant.

Also on ER-OLS Figure 2.4-3 note that the scale of I" = 1000'
does not apply due to shrinkage in reproduction. For scaling
purposes use the 1000' grid spacing.

ER-OLS Figure 2.4-3 will be updated to incorporate these
responses.

•
240.12
(3.3)
(ER)

Plant Water Use

a. The text indicates onsite wells
the two sources of freshwater.
indicates Hampton Falls wells.
discrepancy.

and the Town of Seabrook are
Figure 3.3-1, however,
Please explain this

b. Is the 120,000 gpm consumptive freshwater usage for one untt,
or two?

c. Table 3.3-1 and numbers in the text do not appear to agree;
please verify?

d. Will the emergency towers be operated at low flow rates in
the winter to prevent freezing? If so, will blowdown be
significant during such periods?

RESPONSE: a. Figure 3.3-1 identifies onsite wells in the Town of Seabrook
(circle 5) and onsite wells in the Town of Hampton Falls
(circle 6).

b. The use ofl20,000 gallons per day during construction is an
average demand for the work on both units.

c. To the best of our ability to estimate average numbers, the
numbers in Section 3.3 are consistent.

• d. Occasionally the cooling tower may require de-icing. Since
the Applicant currently plans to use freshwater for makeup,
blowdown will be infrequent and minimal.

~9



a. Item 9 appears too high for the limited testing and use
contemplated for the emergency cooling towers. Please verify.

240.13
(ER)

Table 3.3-1

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
b. Does the note for item 10 apply to one unit or two?

RESPONSE: a. Current estimates have been revised to 20 days use per year
assuming a nominal possible use of cooling towers during
thermal backflushing operations of every two weeks during the
biofouling season and once monthly during the other portion
of the year. Current FSAR Technical Specifications require
operation of each cooling tower fan for at least once every
31 days; this will contribute negligible water use.

b. Two 500,000 gallon capacity storage tanks serve the station.
Connections to the tanks reserve at least 300,000 gallons in
each for fire fighting.

Figure 3.3-1240.14
(ER)

a. The text indicates cooling tower blowdown will be routed to
the settling basin. If so, please amend the figure
accordingly. •b. Please indicate the discharge from the settling basin into
Hampton Harbor.

RESPONSE: a. The cooling tower blowdown will be routed to the circulating
water system. ER-OLS Figure 3.3-1 has been revised
accordingly.

240.15
(3.4.2)
(ER)

RESPONSE:

240.16
(3.4.2.2)
(ER)

RESPONSE:

b. ER-OLS Figure 3.3-1 will be amended to indicate the discharge
from the settling basin into Hampton Harbor.

Description of Heat Dissipation System

Please include a brief description of the emergency standby
system, or cross-reference applicable text in other sections.

For a description of the shutdown cooling system (cooling tower)
see ER-OLS Section 5.3.2 and FSAR Sections 9.2.1 and 9.2.5.

Intake System

Please clarify the number of intake structures; 1, 2 or 3.

Refer to ER-OLS Section 3.4.2.2 and ER-OLS Figure 3.4-3. There
are three (3) intake structures, each of which is connected to the
intake tunnel by a lO-foot ID riser shaft.

R-IO

1

•



Discharge System

(Para. 2) Either the'discharge flow rate or the numerical value
given and its units are not correct. P1~ase correct~

• 240.17
(3.4.2.3)
(ER)

SB 1 & 2
ER-OLS

Revision 1
February 1982

l

RESPONSE:

240.18
(ER)

Change "discharge flow rate" to "discharge velocity".

Figure 3.4-1

a. What are contour interval units, and to what datum?·

b. Where is the diffuser?

c. Where are the three 3 (?) intakes?

b. The diffuser is located in the area marked "Discharge Site",
which is approximately latitude 42053' 3S"N, longitude
70047'SS"W.

•

RESPONSE: a.

c.

The contour interval units are feet relative to MSL (Mean Sea
Level) •

The three intakes are located in the area marked "Intake
Si te", which is approximately latitude 42054' 20"N,
longitude 70047'10'V.

•

240.19
(ER)

RESPONSE:

240.20
(3.7)
(ER)

RESPONSE:

Figure 3.4-3

Why has the design of the intake structure{s) been altered over'
that presented in the CP ER?

The intake design was changed from one intake structure to three
intake structures to allow better construction techniques to be
used.

Sanitary and Other Waste Systems

What limitations have been imposed, or will you impose, on
dissolved solids and temperature in settling basin effluents?

No dissolved solid limitations have been imposed on the settling
basin effluent. A maximum discharge temperature of 830 F during
cooling tower operations is mandated by the NPDES Permit.
However, during normal operation of the plant, only the storm ..
water runoff and secondary floor drainage will pass through the
basin. The cooling tower b10wdown will be routed to the
circulating water system. 1

R-ll



Discuss any consequences of mechanical draft tower blowdowo
through the settling basin.

240.21
(S.1.1.l)
(ER)

SB 1 eSc 2
ER-OLS

Federal Thermal Criteria

Revision 1
February 1982

•
RESPONSE:

240.22
(S.1.1.2)
(ER)

The cooling tower blowdowo, if any, will be discharged to the
circulating water system. Therefore, there will be no impact to
the settling basin or Brown's River.

New Hampshire Thermal Criteria

a. Under no. 2, where are the points established?

b. Under no. 3, what is the delineated mixing zone?

1

RESPONSE: a. To date, the New Hampshire Water Supply Commission and
Pollution Control Commission (NHWSPCC) has neither
established temperature measurement points nor a mixing zone.

240.23
(S.1.2)
(ER)

b. Refer to Item a. above.

Physical Effects

a. Describe what, if any, activities will be undertaken to
confirm the thermal design studies?

b. Reference 90 is wrong. Please correct.
•

RESPONSE: a. The Applicant intends to conduct various hydrothermal
discharge tests after station completion. These tests will
be designed to verify that the discharge system will meet the
requirements established by the EPA. Details of the type of
tests or their scope, however, have not been finalized.

240.24
(S.3.2)
(ER)

RESPONSE:

240.25
(7)
(ER)

b. The correct reference number should be "9," not "90."

Cooling Tower Discharge

See Question 240.12, para. d.

Refer to response to RAI 240.12, para. d.

Environmental Effects of Accidents

Calculate the radiological consequences of a liquid pathway
release from a postulated core melt accident. The analysis should
assume, unless otherwise justified, that there has been a
penetration of the reactor basemat by the molten core mass, and
that a substantial portion of radioactively contaminated sump
water was released to the ground. Doses should be compared to
those calculated in the Liquid Pathway Generic Study (NUREG-0440,

R-12
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1978). Provide a summary of your analysis procedures and the
values of parameters used (such as permeabilities, gradients,
populations affected, water use). It is suggested that meetings
with the staff of the Hydrologic Engineering Section be arranged
so that we may share with you the body of information necessary to
perform this analysis.

The Liquid Pathway Generic Study (LPGS)(l) calculated the
population doses from accidents involving liquid pathways for
design basis events and for events greater than the design basis.
One of the conclusions reached by this study was that doses from
design basis events were much lower (in the order of several
hundred man-rem to the thyroid) than from events involving core
melt. This analysis for Seabrook has therefore concentrated on
core melt events in determining the relative risk of Seabrook from
accidents involving liquid pathways.

•
RESPONSE:

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

•

This determination of relative risk was made by identifying those
parameters used in the LPGS analysis to calculate population doses
and comparing their values at the LPGS ocean site with that at the
Seabrook Station site. The ratio of each parameter is the
"multiplier" relating population doses between the two sites (see
ER-OLS Table 240.25-1). Multipliers were determined for the
following parts of the liquid pathways:

A.Source term

B. Groundwater transport

1. Travel time of groundwater
2. Source availability
3. Retardation by sorption

c. Surface water transport

D. Usage of the water bodies

1. Aquatic food
2. Shoreline usage

The foundations of the Seabrook Station reactors are located in
the bedrock of the site. A large portion of the site, including
Unit 1, is founded on a gneissoid phase of the Newburyport quartz
diorite intrusive; a hard, durable crystalline igneous rock
consisting of medium-to-course-grained quartz diorite matrix
intimately enclosing inclusions of dark gray, fine-grained
diorite. A small portion of the site, including much of Unit 2,
is founded on-Merrimack Group metaquartzite and granulite which
occurs as a large relict inclusion welded into the enclosing
Newburyport igneous mass along a broad, transitional-intrusive
contact zone. The physical, chemical and mechanical qualities of
the rock in the Merrimack Group metamorphic inclusion are
comparable to those of the Newburyport igneous rock.

R-13
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Groundwater at the site generally occurs between 10 and 15 feet
mean sea level (MSL). The basemats of the reactors, approximately
-70 feet MSL, are below the water table.

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
The groundwater gradient in the region is clearly toward the
ocean. There are no wells between the site and the ocean, so no
drinking water pathway could be affected by an accidental
contamination of the groundwater. There is virtually no
possibility of a reversal of the groundwater gradient due to heavy
pumping inland, particularly because such a reversal would, at the
same time, cause an unacceptable intrusion of saltwater into the
aquifer. Therefore, liquid radioactivity released from a core
melt accident could only cause contamination by being transported
through the groundwater and subsequently released to the Atlantic
Ocean.

A conservative estimate of the shortest groundwater path to the
nearest down-gradient water body, the Browns River, is estimated
to be 1,000 feet through the bedrock followed by approximately 110
feet through marine and swamp deposits. A conservative estimate
of the groundwater travel time would be 48 years, 10.3 years
through the bedrock portion and 37.7 years through the soil
portion. Groundwater travel time in the bedrock was estimated by
applying Darcy's Law and checked using dewatering information from
the major excavations on site. To estimate the groundwater travel
time through the soil portion of the pathway, Darcy's Law was
applied using the most conservative measured or estimated
parameters.

Conservative values of the retardation factors, which reflect the
effects of sorption on geologic materials, were estimated for the
bedrock and soil, for the two radionuclides that were important
contributors to the population dose in the LPGS, i.e., Sr-90 and
Cs-137. In the bedrock, retardation factors of 8.6 for Sr-90 and
154 for Cs-137 were used for the fractured crystalline
bedrock(3). In the soil underlying the marsh, the retardation
factors were conservatively estimated to be 15 for Sr-90 and 141
for Cs-137. These retardation factors were estimated using
Equation B-35 of the LPGS study. The equilibrium distribution
coefficients for Sr and Cs were conservatively chosen as 2 and 20,
respectively. The mean transport times from the Unit 1 reactor
building to the Atlantic Ocean is, therefore, conservatively
estimated to be about 650 years for Sr-90 and about 6,900 years
for Cs-137. When these travel times are compared to 5.7 years for
Sr-90 and 51 years for Cs-137 in the LPGS land-based ocean site
case, virtually all of the Sr-90 and Cs-137 would have decayed
before reaching the surface water. Parameters used to calculate
radionuclide travel times and relative doses are listed in ER-OLS
Table 240.25-2.

Contaminants released from the shoreline would disperse in the
oceanic turbulence. The LPGS made no distinction between the
turbulence that would be found in the east, Gulf, or west coasts
of the United States. The only assumption which can be made
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without site-specific data is that the mixing at the Seabrook
Station and LPGS sites is similar.•

SB 1 & 2
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•

•

The two major liquid exposure pathways for an ocean site without a
drinking water pathway, are aquatic food consumption and direct
shoreline exposure. The commercial .and recreational finfish and
shellfish harvest for a rectangular block 80 km alongshore and
stretching 40 km offshore from Seabrook Station has been estimated
to be about 24.0 x 106 kg. This estimate is based 'on
information and data obtained from the National Marine Fisheries
Service. For comparison, the same size block using the LPGS ocean
site fish catch densities would yield about 5.8 x 106 kg of
finfish.

Therefore, fish production from the ocean in the vicinity of the
Seabrook Station has been estimated to be approximately four times
the generic ocean site in the LPGS. Most of the dose from fish
consumption resulted from the two radionuclides discussed above
however, and, since these will effectively decay the dose from
this pathway will be much lower for Seabrook than for the LPGS
site.

The annual population beach usage factor within the 50~mile radius
of Seabrook was estimated in two parts. For the 0 to 10-mi1e
radius of beach, the summer (June-August) transient population in
the NNE through south sectors, with respect to the site, were
derived from the seasonal resident, hotel/motel, campground and
daily transient population groups as given on Figures 2.1-10,
2.1-11, 2.1-12, 2.1-13, 2.1-15 and 2.1-19 of theSB-FSAR.ln the
case of daily transients associated with beach parking lots and
on-street parking, the maximum capacity figures given on FSAR
Figures 2.1-15 and 2.1-19 were multiplied by 0.79 to represent the
maximum observed population associated with these two categories
in three years of observation. This single day (Sunday) peak
observed beach population was then adjusted by applying the
average observed.daily.population loading factor as derived from
Figure 2.• 1-17 of the SB-FSAR. For weekdays, this factor
represented 46% of the single day peak observed'values, while the
Saturdays' loading factor was estimated to be 66% of the Sunday
observed peak. These results were then added to the other
seasonal transient groups noted above. These daily population
beach area inventories were then multiplied by the number of
weekdays (64) or weekend days (13 Saturdays, 13 Sundays) assumed
to represent the summer beach season. These values were then
multiplied by a daily average beach population loading factor
(0.27) which corrected the peak observed population values that
relate to the maximum number of people on the ,beach during the
height of the beach day to an hourly average value over an entire
24-hour period. This hourly loading factor was derived from the
time-of-day vehicle distribution data in SB-FSAR Figure 2.1.16 •
Finally, a multiplier of 0.25 is used to estimate the fraction of
time that beach users, while on the beach, are in the active area
of radioactivity deposition at the ocean-shoreline inte~face. The
resulting multiplication of peak observed population, times daily
usage factor, times hourly average loading factor, times shoreline
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exposure period gives an estimate of the number of
person-hours/year of beach use. The total 0-10 mile population
occupancy factor is estimated to be 9.8 x 106 person-hours/year.

SB 1 & 2
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•
The second part of the estimate involves the beach usage between
'10 and 50 miles from the site. For beaches north of the site, an
estimate of beach capacity of 33,148 persons (FSAR-Section
2.1.3.3.f.l.a.) was multiplied by 90 days per year summer season,
the 0.27 average hourly loading factor per day, plus the 0.25
shoreline exposure fraction. For beaches south of the site, no
specific beach capacity estimates were identified. Therefore for
the 40 miles of beach area assumed to be south of the site, an
average capacity loading of 1 person per 2 feet of beach was used
to estimate the beach capacity, and this then corrected as noted
above.

The beach usage factor for the 10-50 mile radius was estimated to
be 2.0 x 107 person-hour per year. The total 0-50 mile radius
beach usage population value is thus estimated to be 3.0 x 107

person-hours/year.

The shoreline usage factors discussed above show that the total
man-hours may be slightly higher than was assumed in the LPGS.
Essentially, all of the shoreline and swimming exposure in the
LPGS ocean site came from Cs-137. However, since decay will
remove Cs-137 before it reaches the ocean at Seabrook, this
pathway can be eliminated.

The LPGS determined that accidents involving liquid pathways did
not contribute significantly to public risk. This analysis has
shown that liquid pathway accidents involving the Seabrook Station
would be of much lower consequence than was reported for the LPGS
site. Therefore these types of accidents are not expected to
significantly increase the risk from the operation of Seabrook.

Mitigating actions which could be undertaken to decrease liquid
pathway impacts following a core-melt accident include the
following:

1. Injection or withdrawal of water;
2. Lowering of the watertable;
3. Installation of a grout curtain.

For Seabrook Station; the third method, installation of a grout
curtain, would be the most reasonable approach to source
interdiction. The first two methods would probably not be
feasible due to the local topography, location of the melt debris,
and proximity of the site to the ocean.

Injection of a chemical grout slurry curtain through holes
slant-drilled to a depth below the core debris could be engineered
to form an effective waterproof seal around the debris creating a
permanent isolation barrier.

R-16
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• References to 240.25

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

•

1. U.S. Nuclear Regulatory Commission, 1978, "Liquid Pathway Generic Study",
NUREG-0440 , February 1978.

2. FSAR Seabrook Station, Units 1 and 2.

3. Draft Environmental Statement, V.C. Summer Station/Unit No.1, NUREG-0534
Supp~ement, USNRC, November 1980.
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240.26
(6.2.1.2)
(ER)

SB 1 & 2
ER-OLS

Environmental Radiological Monitoring

Will settling pond effluents be monitored?

Revision 1
February 1982

•
RESPONSE:

240.27
(10.3)
(ER)

RESPONSE:

240.28
(12)
(ER)

RESPONSE:

290.1
(ER Sec.
4.1)

RESPONSE:

290.2
(ER Sec.
5.5)

Since there are no potential pathways for any liquid radioactive
material in the settling pond during the preoperational phase of
Seabrook, the effluents from the settling pond will not be
monitored for radioactivity. During the operational phase,
discharges of potentially radioactive effluent will be to the
circulating water system. Seabrook Station will monitor all
effluent pathways in accordance with Regulatory Guide 1.21.

Discharge System

See question 240.12, part d.

Refer to response to RAI 240.12, part d.

Environmental Approvals and Consultations

What permits are required, and what is their status, for settling
basin effluents?

The settling basin discharges into the Browns River and therefore,
a NPDES permit is required. Currently, this discharge is
permitted under permit No. NH0020338. Application for renewal of
this permit was made to EPA Region I on January 30, 1981, but
because of delay in issuance of the Steam Electric Power
Generating Point Source Category performance standards, the permit
processing is stalled. The applicant is covered by the old permit
under Administrative Procedures Act wording that allows an expired
NPDES permit to remain in effect if reapplication has been made
and if the permit is not reissued due to factors beyond the
permittees control.

Terrestrial Resources

Provide a site map indicating location of additional space cleared
for equipment laydown and construction facilities, and provide an
estimate of the amount of upland woods cleared.

ER-OLS Figure 290.1-1 is an aerial black and white photograph of
the site and its immediate environs. The areas cleared for
construction and permanent plant structures are visible except for
9.2 acres cleared since the photograph was taken in June, 1981.
In total, 193.5 acres have been cleared since the start of
construction.

Provide a description of the grounding systems and line clearances
which will be used to reduce operating induced voltages and
currents in conducting objects such as fences and large vehicles,
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Summary of Factors in Seabrook and LPGS Ocean Site Cpmparison

•

•

Factor

A. Source Term

B. Groundwater
Transport

1. Travel time
of water

2. Source
availability

3. Retardation
coefficients

C. Surface Water
Transport

D. Usage

1. Aquatic food

2. Shoreline
usage

LPGS

3411 Mwth

6.7 ft/day

Source directly
immersed in
flowing
groundwater

9.2 for Sr

83 for Cs

5.8 x 106 kg
finfish

1.1 x 107
man-hrs/yr

Seabrook

3411 Mwth

0.26 ft/day
in bedrock

0.008 ft/day
in soil

Source directly
immersed in
flowing
groundwater

8.6 for Sr.
bedrock

154 for Cs.
bedrock

15 for Sr. soil

141 for Cs. soil

24.0 x 106 kg
finfish and
shellfish

3 x 107
man-hrs/yr

Multiplier

Equal to unity

Much less than
unity

Equal to unity

Less than unity

Assumed equal to
unity

Approximately
equal to 4

Approximately
equal to 3

1
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Parameters Used for Seabrook Station

Revision 1
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Parameter

Permeabilities

Groundwater gradients

Distance from reactor to nearest
surface water leading to ocean

Retardation factors for ion exchange
in soil

Porosity

Fish harvest statistics

Commercial

Recreational

Shoreline usage

beach season duration

beach population (daily
peak values)

Value

Kbedrock 2.1 gpd/ft 2

Ksoil 0.6 gpd/ft2

Ibedrock = 0.014 ft/ft

Isoil 0.02 ft/ft

Lbedrock 1,000 ft

Lsoil 110 ft

Ltota1 = 1,110 ft

Sr 8.6 bedrock, 15 soil

Cs - 154 bedrock, 141 soil

Bedrock = 0.015 •Soil 0.2

0-3 miles 214 kg/ha/yr

3-12 miles 42 kg/ha/yr

12-200 miles 17.3 kg/ha/yr

0-3 miles 87 kg/ha/yr

3-12 miles 26.5 kg/ha/yr

12-25 miles 7.6 kg/ha/yr

weekdays 64 days

Saturdays 13 days

Sundays 13 days •weekdays 59,216 persons
(0-10 miles)

Saturdays 78,601 persons
(0-10 miles)

1
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TABLE 240.25-2

Parameters Used for Seabrook Station
(Continued)

Sundays
(0-10 miles)

All days
(10-50 "miles)

Shoreline usage

average daily population
beach loading factor

fraction of time persons
on beach are in active
land-ocean interface zone

Revision 1
February 1982

93,799 persons

138,748 persons

.27

.25
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AERIAL PHOTOGRAPH (JUNE 1981) OF THE
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE SEABROOK SITE AND ITS IMMEDIATE ENVIRONS

SEABROOK STATION - UNITS 1 & 2 SHOWING AREAS CLEARED FOR CONSTRUCTION
ENVIRONMENTAL REPORT AND PERMANENT PLANT STRUCTURE

OPERATING LICENSE STAGE
I FIGURE 290.1-1
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RESPONSE: .

in the vicinity of the right-of-way. Provide an estimation of the
maximum electrical fields (in kilovolts per meter) at a one-meter
height beneath the proposed transmission lines and at the edge of
the right-of-way. Provide an assessment of the biological
significance of the electric fields to be generated by operation
of the Seabrook transmission facilities.

The 345 kV transmission lines from Seabrook have local grounds at
each structure with two overhead statics and a counterpoise. It
is the intent to have the equivalent of a continuous counterpoise
along the various routes.

These lines are designed for a minimum ground clearance of 35 feet
with the conductor temperature of 1000C in New Hampshire t and a
minimum of 30 feet ground clearance at l400C conductor
temperature in Massachusetts. Ground clearance over parking lots
where vehicles could be parked is designed for a minimum of
50-foot with a conductor temperature of 1000C.

All fences in or along the right-of-waYt regardless of orientation
to the centerline of the transmission line t are grounded at 50
feet intervals. All gates are also grounded.

The electric field strength on the H-Frame portion of the lines is
estimated to be a maximum 5.7 kV/meter at one-meter height beneath
the proposed transmission lines at minimum design clearances noted
above. At the edge of the right-of-way with the narrowest
right-of-waYt the estimated field strength will not be over 2.2
kV/meter. For most of the line, the estimated field strength at
the edge of the right-of-way will not exceed 1.6 kV/meter.

The electric field strength for the single pole portion of the
Seabrook-Newington line in Portsmouth is estimated to 3.8 kV/meter
beneath the line and not over 0.9 kV/meter at the edge of the
,right-of-way. The field strength for the portion of line along
the railroad right-of-way north from Seabrook t will be less than
the Portsmouth area because the clearance above ground is greater
due to required railroad clearances.

The maximum electrical fields at various points within and at the
edge of the right-of-way are given above. Based on previous
assessments of extra high voltage (EHV) transmission line health
and environmental effects that have considered a wide range of
potential problems, the applicant believes the 345 kV Seabrook
lines will not produce any significant health or environmental
risks.

This Seabrook transmission facility assessment relies heavily on
two sources - a New York Public Service Commission (PSC) hearing
on 765 kV power lines and a U.S. Environmental Protection Agency
(EPA) document (ORP/SEPD 80-13). Both informational sources are
c~mprehensive in their review of EHV environmental effects. The
N~w York 765 kV hearings lasted nearly three years; considered the
expert testimony of 31 witnesses; and yielded a record that runs
over 17,000 pages. The EPA dqcument is based on an agency review
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of over 150 technical papers. Although different in some ways,
the purpose of the two evaluations was essentially similar - each
was evaluating the potential health risks associated with
operation of EHV transmission lines. To do this, both considered
the following subjects:

SB 1 & 2
ER-OLS
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1. Ozone - Ozone is a gas produced by the conductors of a

transmission line whenever those conductors are in a corona
stage, i.e., the effect produced from the attachment of
foreign substances such as ice or raindrops. Ozone is
produced largely under adverse weather conditions. In large
amounts, ozone can produce adverse effects in both animals
and plants.

2. Pacemakers - Implanted cardiac pacemakers may be adversely
affected by electric or magnetic fields. Since high voltage
transmission lines create such fields, the possible effect on
pacemakers has received careful attention.

3.

4.

Electric Shock and Operating Experience - Electric fields
surrounding transmission lines will induce an electric charge
in conducting objects within the right-of-way. Persons who
are partially or fully grounded and touch such objects may
receive a spark discharge or be shocked by a steady current •

Noise - The corona stage for transmission line conductors
produces a noise that is audible to the human ear at various
distances. This noise is a wet conductor phenomenon which
occurs during conditions of rain, fog, or snow. The effect
of noise on persons and dwellings on or near the right-of-way
has been the subject of some investigation.

•
5. Biological Effects of Magnetic and Electrical Fields - This

area of inquiry is one that draws much attention. This
category covers long-term effects due to the direc~

interaction of EHV fields with the body of the exposed
organism. Effects evaluated are typically subtle and may
involve investigation of behavioral, endocrinal,
neurological, hematological, or epidemiological data.

Neither the New York PSC nor the EPA found EHV fields to pose a
risk to human health. The recommended decision of the two
administrative law judges who heard the New York case reads as
follows on the specific concerns mentioned above:

Ozone - No substantial hazard from ozone is posed by EHV
transmission lines.

Pacemakers - No substantial hazard to wearers of pacemakers is
expected from EHV transmission lines.

Electric Shock - For EHV lines designed as proposed in this case,
there is no risk of serious electric shock.
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Audible Noise - No serious condition of audible noise will be
caused by EHV lines constructed as proposed in this case.•
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290.3
(ER Sec.
6.1.4.3)

RESPONSE:

Effects on Wildlife - No adverse effects upon wildlife will be
caused by operation of the EHV lines proposed in this case.

Effects on Humans - Occasional exposure to the electric and
magnetic fields of the EHV lines proposed in this case does not
present a hazard to human health.

One further conclusion by these judges is pertinent. They state
that, "None of the evidence in this proceeding indicates a need
for the Commission to take any action with respect to transmission
lines operating at voltages lower than the 765 kV." One should be
reminded that at Seabrook we are talking about 345 kV lines with
maximum field strengths that are substantially lower than the 765
kV field strengths evaluated by New York PSC.

The EPA evaluation of EHV fields contains the conclusory
statement, "it also appears to be reasonably well-established that
the normal environment produced by such transmission lines does
not produce any signific~nt health or envir·onmental. risk."

One final point, Public Service Company of New Hampshire has
operated about 175 miles of 345 kV line for over 11 years. The
design of this line is similar to that approved for Seabrook
transmission facilities. Over this time, there have not been
customer complaints associated with perceived electric field
health impairments.

Provide the list of federal and state endangered and threatened
plant and animal species referred to in ER Section 6.1.4.3.

The list of New Hampshire endangered and threatened species is as
follows:

Endangered

Atlantic Salmon
Sunapee Trout
Shortnose Sturgeon
Atlantic Sturgeon
Timber Rattlesnake

*Bald Eagle
*Peregrine

Lynx
*Indiana Ba t

Threatened

Common Loon
Cooper's Hawk
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Marsh Hawk
Red-shouldered Hawk
Golden Eagle
Osprey
Upland Sandpiper
Common Tern
Arctic Tern
Whip-poor-will
Purple Martin
Eastern Bluebird
Pine Marten
Bobcat
American Shad

SB 1 & 2
ER-OLS

Revision 2
June 1982

•

290.4
(ER)

RESPONSE:

290.5

RESPONSE:

290.6

RESPONSE:

A list of the federal endangered and threatened plant and animal
species can be found in 50CFR17.ll and 50CFR17.l2.

*Also appears on the Federal Endangered Species List

There is no discussion of audible noise in ER-OLS Section 3.9
as stated in ER-OLS Section 5.5.

ER-OLS Section 5.5 incorrectly referenced ER-OLS Section 3.9 for a
discussion of audible noise. The discussion of audible noise from
the transmission lines remains unchanged from that presented in
Section 5.6 of the Seabrook Station ER-CPS.

Terrestrial Resources

Please provide the staff with 1 set of suitable topographic maps
showing the proposed Seabrook - Tewksbury and the Seabrook 
Scobie Pond transmission lines.

A set of topographic maps showing the Seabrook - Tewksbury and the
Seabrook - Scobie Pond transmission line route has been provided
to the NRC.

Provide a description of the methods to be used to insure
continued stabilization of the rock storage area, including any
efforts to promote natural re-vegetation of this area.

The rock storage area contains material produced from two general
activities, the excavation of native bed rock for placement of
facility foundations, etc. (principally, the two containment
structures and the screenhouse forebay), and tunnel construction.
Both of these are completed to the point that they are no longer
generating rock. Presently, the stored rock pile is stable,
perimeter angles of repose are established, these slopes are not
being disturbed, and it is not an area where foot traffic occurs.
Some interior slopes are worked for removal of rock useful as fill
on the site or for preparation of lay-down areas on the rock pile
itself.

R-22
2

•

•



Continued stabilization of the area is insured by a continuation
of the same reasonable site management practices as have been
employed during the build-up of the pile. These include such
measures as:

•
SB 1 & 2

ER-OLS
Revision 2

June 1982

•

•

• Project notice prohibiting dumping on perimeter slopes

• Posted prohibition of dumping along rock pile perimeter

• Driver indoctrination sessions

• Weekly environmental surveillance

• Environmental checks by Site Environmental Review Board

In addition, natural re-vegetation is occurring and this will add
to the overall stability to the rock pile. While there are no
active efforts underway to promote natural re-vegetation, neither
is it discouraged, and our observations show that except for
continually disturbed portions, the rock storage area is becoming
re-vegetated (see the photos, Figures 290.6-1 and 290.6-2).

R-22a
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TABLE 291.1-1

Revision 1
February 1982

Estimated Total Number of Fish Caught by
Marine Recreational Fishermen, By Species and State

Jan. 1979 - Dec. 1979

•

Species

Basses, Sea
Bluefish
Bonito, Atlantic
Catfishes, Sea
Catfishes, Freshwater
Cod, Atlantic
Cunner
Eel, American
Flounders, Summer
Flounders, Winter
Flounders
Hakes
Herrings
Mackerel, Atlantic
Mackerels and Tunas
Perch, White
Pinfish
Pollock
Porgies
Puffers
Scup
Sea Robins
Sharks
Sharks, Dogfish
Skates and Rays
Smelts
Striped Bass
Tautog
Toadfishes
Tomcod, Atlantic
Trigger and Filefishes
Weakfish
Windowpane
Other Fish

TOTALS

Maine

*

396

179
148

373

*

*276

*
*
*

*
*
*

232

1,688

New Hampshire

Thousands

*

99
57

*
*

252

334

*
*
*

419

*
*
*

120

*
*
*

*
*

58

1,375

Massachusetts

330
969

*
-*

1,835
914

73
378

10,249

57
475

1,093

103

1,510

-*
949
118

87
130
521

59
54

*
698

*
*

1,886

22,554

•
NOTE: An asterisk (*) denotes none reported.

NOTE: An underscore (_) denotes less than thirty thousand reported.
However, the figure is included in .column totals •

Source: National Marine Fisheries Service, 1980, Marine Recreational Fisheries
Statistics Survey, Atlantic and Gulf Coast, 1979. Current Fisheries
Statistics No. 8063, December 1980.



• 291.0

SB 1 & 2
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Aquatic Resources

Section 2.1.3.4 Recreational and Commercial Fisheries

Revision 2
June 1982·

This section states that anglers catch greater than one million
pounds of striped bass anually from the marine waters within a
sO-mile radius of Seabrook.

•

291.1
(ER)

RESPONSE:

291.2
(ER)

RESPONSE:

a.

a.

b)

b)

Provide similar estimates of annual angler harvests for the
other major recreational finfish species noted in ER.

Available estimates and most current data for major marine
recreational finfish are presented in Table 291.1-1.
Estimates for marine species listed in the ER-OLS and not in
the table were not available.

The number of freshwater species stocked and described in
Table 2.1-32 of the ER-OLS are assumed to be roughly the
number harvested as this is a "put and take" fishery.
Estimates for other freshwater species are not available.

Provide estimates of annual recreational harvests of soft
clam (Mya) and lobster within the sO-mile radius;

Estimates of soft-shell clam recreational harvests have been
obtained from the most reliable sources available (ER-OLS
Table 291.2-1). South of Portland, the recreational fishery
in the State of Maine is limited, as is commercial
harvesting, due to pollution. Almost two-thirds of the
recreational harvest within the 50-mile radius occurs in
northern Massachusetts. In contrast, the commercial harvest
from Boston Harbor northwards is on the order of 200,000
bushels; thus, the recreational harvest is less than 6% of
the total.

'.

Lobster landings within a 50-mile radius are estimated at
approximately 170,000 pounds annually (ER-OLS Table
291.2-2). The Commonwealth of Massachusetts each year
publishes a booklet on coastal lobster fishery statistics
(e.g., Anderson and Nash, 1980) which includes landings for
"other" (i.e., non-commercial) license holders. The landings
are itemized by county, and the three northernmost
Massachusetts counties have been taken to represent the
Massachusetts portion of the sO-mile radius area. In the
State of Maine, no non-commercial licenses are issued.
Non-commercial harvests in New Hampshire and Massachusetts
comprise 0.75% and 4.5% of the total catch, respectively (see
footnotes, ER-OLSTable 291.2-2).

References to 291.2

Anderson, C. o. and G. M. Nash (1980). 1979 Massachusetts Coastal Lobster
Fishery Statistics. Mass. Div. of Marine Fisheries, Publ. #12199-24-200-11/80
C. R.

R-23



Provide estimates of finfish and shellfish harvests within
Hampton-Seabrook estuary.

291.3
(ER)

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
RESPONSE: The principal finfish species taken in Hampton-Seabrook estuary

are winter flounder. Pseudopleuronectes americanus. and pollock.
Pollachius virens (ER-OLS Table 291. 3-1); while soft-shell clams
(Mya arenaria) constitute the only substantial shell fishery
(ER-OLS Table 291.3-2).

Angler harvest estimates for the estuary were obtained by: 1)
adjusting downwards. the New Hampshire statewide marine
recreational fishing survey catch estimates (N.H. Fish and Game
Department, 1980. 1981) by the proportion of census coverage given
to Hampton-Seabrook estuary relative to total coverage statewide
(Bob Fawcett. N.H. Fish & Game Dept •• pers. comm.); and 2)
multiplying the adjusted total catch figures by the fraction of
total catch representing each species reported caught. Species
composition data were derived from the original field census forms
filled out during fishermen interviews in Hampton-Seabrook estuary
during 1979 and 1980 (provided by the N.H. Fish and Game
Department). Winter flounder and pollock accounted for almost 90%
of the total catch in both years (ER-OLS Table 291.3-1). Striped
bass. Morone saxati1is. constituted a substantial proportion of
the catch in the early 1970's (approximately 20% in 1973; NAI.
1974) but have declined in relative importance in recent years. e
In Hampton-Seabrook estuary. as in the rest of New Hampshire, the
soft-shell harvest season runs from early September through late
May; the flats being closed to digging from Memorial Day through
Labor Day. Only recreational digging is permitted and is
restricted to Fridays and Saturdays. The limit is ten quarts
(1.25 pecks) per day. Due to an abundance of clams seeded in 1976
and 1977. the harvest is presently at. or near. peak level (ER-OLS
Table 291.3-2). As recently as 1977. the annual harvest was
estimated to be below 1.000 bushels (NAI. 1978). While sales of
clamming licenses are far from an all time high. the number of
license holders has increased dramatically in the past few years.
from 2.215 in 1979 to 5.062 in 1980; as of September. 7.780
licenses had been sold in 1980 with the number eventually expected
to top 10,000 (Lee Welcome. N.H. Fish and Game Department. pers.
comm.).

References to 291.3

New Hampshire Fish and Game Department (1980). Table 3. Marine Recreational
Fishing Survey. 1979. IN: Annual Report of the Division of Inland and Marine
Fisheries.

(1981). Table 3. Marine Recreational Fishing Survey. 1980. IN:
Annual Report of the Division of Inland and Marine Fisheries.

Normandeau Associates. Inc. 1974. Finfish ecology investigations at the
Hampton-Seabrook Estuary. NH and adjoining coastal waters. 1973-74. Technical
Report V-3.
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• •
TABLE 291.2-1 SOFT SHELL CLAM ANNUAL RECREATIONAL HARVESTS

WITHIN A 50-MILE RADIUS OF SEABROOK STATION.

•

NO. OF BUSHELS

700

170

280

350

5,000

1,000

500-1,000 ( 750)

600-800 ( 700)

6,000-9,000 ( 7,500)

1,300

700-1,000 ( 850)

(a)NAI unpublished data

AREAS

Kennebunkport, ME

York, ME

Wells, ME

Ogunqu:H, ME

Hampton-Seabrook Estuary (NH)

Remainder of NH waters

Essex, MA

Gloucester, MA

Ipswich, MA

Newbury, MA

Rowley, MA

SOURCE(S)

Warden - Kim Johnson (1980)

Warden - Morris Payne (1980)

Warden - Bert Perkins (1980)

DMR Regional Biologist,
Brad Sterl (1980)

NAI Clammer Census(a) data
(Fall '80 - Spring '81)

Based on assumption of H-S
estuary representing 80%
of·f1shery (Ted Spurr, pers.
comm., N.H. Fish & Game Dept.)

DMF Marine Biologist, Pat Rule
1979-1980 harvests from ledger
representing town records entries
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TABLE 291.2-2 LOBSTER, HOMARUS AMERICANUS

TALLY OF 1979 NON-COMMERCIAL
HARVESTS WITHIN A 50-MILE
RADIUS OF SEABROOK, N.H.

NO. OF LBS. AREA SOURCE(S)-- --
O(a) All Maine Walter Foster, Maine DMR

5,200(b) All New Hampshire Ted Spurr, N.H. Fish & Game Dept.

108,157(C) Essex Co., MA Table 7, MA Coastal Lobster
Fishery Statistics, Anderson
and Nash (1980)

til
t'1t:l:l

~.
o
t"'~
til

N

24,075

31,059
170,000

Suffolk Co., MA

Norfolk Co., MA

•

(a)Fishery restricted to commercial harvesting only.

(b)NH non-commercial harvest represents 0.75% of total catch.

(c)MA non-commercial harvest represents 4.5% of total catch.
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1978. Studies on the soft-shelled clam, Mya arenaria,in the vicinity
of Hampton-Seabrook Estuary, NH. Technical Report VIII-2.

1981. Soft-shell clam, Mya arenaria study. Technical Report XI~l.

•

•

•

SB 1 & 2
ER-OLS

Revision 1
February 1982
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Section 2.2.2 Aquatic Ecology

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
This section provides summary discussions on biota and studies since 1975, and
references several documents. Provide copies of the following:

291.4
(ER)

a. "Summary Document: Assessment of Anticipated Impact of
Construction and Operation of Seabrook Station on the
Estuarine, Coastal, and Off-shore Waters, Hampton-Seabrook,
New Hampshire". Normandeau Associates, Inc., 1977.

RESPONSE: A copy of the "Summary Document" has been provided to the NRC.

291.5
(ER)

b. Copies of environmental monitoring reports covering the
period between that considered in the "Summary Document" and
the present time.

RESPONSE: Single copies of all technical reports that have been produced
following the preparation of the "Summary Document" have been
provided to the NRC.

291.6
(ER)

c. An updated and current revision of the March 1977 "Index to
Environmental and Related Information (Biological,
Hydrographic, Hydrothermal, Hydraulic, and Archaeological)
Seabrook Nuclear Station". •RESPONSE:

291.7
(ER)

RESPONSE:

There has been no update or revision of this document.

Provide data on the occurrence (known or expected) of endangered
marine animals (federal and state) in the Seabrook site vicinity.

The shortnose sturgeon (Acipenser brevirostrum) appears on both
federal and state of New Hampshire endangered species list.
Public Service Company of New Hampshire's consultant has a
National Marine Fisheries Permit (#213) which covers the
incidental capture of this species; none have been captured in the
study area to date and considering its scarcity in the Gulf of
Maine, none are expected.

Both Atlantic sturgeon (A. oxyrhynchus) and Atlantic salmon (Salmo
salar) are listed as endangered species by the State of New
Hampshire. One Atlantic sturgeon was captured in a gill net near
the intake site in November of 1973, but none have been captured
since that time in continued monthly gill netting and otter
trawling at three offshore sites. Although quite uncommon, their
incidental capture in the study area could occur in the future.

No Atlantic salmon have been captured in the study area to date.
Their incidental capture could occur in the future depending on
the success of a restoration program in the Merrimack River by a
cooperative effort of the N.H. Fish & Game Department,

R-26
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Revision 2
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ESTIMATES OF THE MAXIMUMI SEASONAL
(JUNE THROUGH SEPTEMBER)

ANGLER LANDINGS OF DOMINANT SPECIES IN HAMPTON - SEABROOK ESTUARY
IN 1979 AND 1980

SPECIES
RAW2
COUNT

1979
ESTIMATED3

SEASONAL
CATCH -

% EST.
SEASONAL

CATCH
RAW
COUNT

1980
ESTIMATED

SEASONAL
CATCH

% EST.
SEASONAL

CATCH

Winter Flounder

Pollock

Cunner

Hake (red, white,
sUver)

170 8,000

393 13,000

26 800

2 70

(34)

(55)

(3)

«1)

220

410

12

16

13,000

22,000

700

1,200

(33)

(55)

(2)

(3)

15 300

23 700

•
Cod

Sculpin

Other Flounder
(windowpane, smooth

. etc.)

Sea Raven

Coho Salmon

Hackeral

Smelt

Skate

Black Sea Bass

Bluefish

Silversides

2

2

2

3

14

1

3

2

70

70

70

30

400

30

100

70

(1)

(3)

«1)

« 1)

« 1)

«1 )

(2)

« 1)

« 1)

« 1)

39

17

5

1

6

58

1

6

1,000

900

300

60

300

60

60

300

(2)

(2)

(1 )

« 1)

(1)

« 1)

« 1)

(1 )

1. It is assumed that the fishing effort is equal over the length of the day
(14 hours per day average).

2. From N. H. Fish & Game Creel Census from Hampton-Seabrook area; assume all
bridge/pier/jetty, all beach/bank and 1/3 of private boat (to account for
estuary-only catch) counts. There is not a linear relationship between raw
counts and seasonal catch because of relative differences in catch

• interpretation between the three fishing methods.

3. Estimated from N. H. Fish and Game Creel Census data. This assumes the
catch in Hampton-Seabrook is proportional to the number of stations sampled
in this area, compared with the state-wide catch and sampling effort.

2. -



TABLE 291.3-2. ESTIMATION OF SOFT-SHELL CLAM ANNUM" HARVEST IN
HAMPTON-SEABROOK ESTUARY. SEPTEMBER 1980
THROUGH MAY 1981a •

SB 1 ~ 2
ER-OLS

Revision 2
June 1982

•
MONTHS NO. OF CLAMMING AVERAGE NO. OF TOTAL PECKSd

DAYS IN MONTH PECKS PER DAY c

Sep '80 8 (3)b 190 1520

Oct '80 9 (3) 190 1710

Nov '80 9 (0 ) 140 (assumed) 1260

Dec '80 8 (0) no (assumed) 880

Jan '81 10 (1) 40 400

Feb '81 8 (2) 250 2000

Mar '81 8 (2) 300 2400

Apr '81 8 (4) 340 2720

May '81 10 (3 ) 380 3800 •20000 peckse

= 5000 bushels

Represents single harvest season; fishery is non-commercial only and isa
closed from Memorial Day through Labor Day.

b( ) days number of diggers were counted.

cBased on number of diggers observed on flats; assumes each digger takes
legal limit of 1.25 peck.

dColumn 2 times column 3.

eAdjusted upward by 20% to account for diggers leaving early and
replaced by latecomers.

I
2
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Massachusetts Division of Fish & Wildlife, u.S. Fish & Wildlife
Service, and the National Marine Fisheries Service.

•
SB 1 & 2

ER-OLS
Revision 1

February 1982

•

291.8
(ER)

RESPONSE:

Provide a bibliographic listing, and reprint copies of all
journals and professional conference proceedings publications (by
applicant and applicant's consultants) that have resulted from
studies and monitoring of the coastal, estuarine, and freshwaters
associated with Seabrook Station.

Journal and professiona~ conference proceedings publications that
have resulted from S~abrook studies:

\. '\

Coffin, W. L., 1978-1979. ~ list of harpacticoid copepods from
Northern New England, U.S.A. Vie Milieu. 28-20 (Se'r AB):
589-595.

Hartwell, A. D., 1975. Hydrographic factors affecting the
distribution and movement of toxic dinoflagellates in western Gulf
of Maine. pp. 47-68 in Proceed. 1st Int'l Conf. on Toxic
Dinoflagellate Blooms. MA Sci. and Tech. Found. 1975.
Wakefield, MA. 541 pp.

1976. Effects of storms on coastal currents of the
western Gulf of Maine. E.O.S. Trans. A.G.U. 57(4):261.

Lindsay, J. A., and N. B. Savage. 1978.
threatened soft-shell clam populations.
2(5):443-452.

Northern New England's
Environ. Man.

•

291.9
(ER)

RESPONSE:

Savage, N. B., and R. Goldberg. 1976. Investigation of practical
means of distinguishing Mya arenaria and Hiate11a sp. larvae in
plankton samples. Proceed. Nat'l. She11f. Assoc. 66:42-53.

Copies of these publications have been provided to the NRC.

Section 3.4 Heat Dissipation System

Proyide, in table form, a comparison of all system specifications
as they now exist with those that were evaluated in the 1974 AEC
FES-CP stage.

A comparison of all heat dissipation system* specifications as
they now exist with those that were evaluated in the 1974 AEC
FES-CP stage is provided below.
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ER-OLS

Heat Discharge Rate (Btu/hr)**
Flow Rate (gpm)**
Delta T (oF)
Number of Intake Structures
Intake Structure Depth, MLW (ft)
Intake Structure Diameter (ft)
Intake Structure Height (ft)
Length of Intake Tunnel (ft)
Diameter of Intake Tunnel (ft)
Length of Discharge Tunnel (ft)
Diameter of Discharge Tunnel (ft)
Diffuser Depth, MLW (ft)
Length of Diffuser (ft)
Number of Discharge Nozzles
Discharge Velocity (fps)**

1974
FES-CP

l6xl09

824,000
38
1
30
64
8.4
13,000
18
15,000
18
40
550-nOO***

12 to 15

Revision 2
June 1982

1981
ER-OL

l6xl09

824,000
39
3
50
30.5
7.0
17,160
19
16,500
19
50 to 60
1000
22
15

I
2

•

291.10
(ER)

RESPONSE:

*EPA approval August 4, 1978

**Values given are for 2-unit operation

***Design length of diffuser had not been finalized

Provide a brief historical discussion of the regulatory
requirements that resulted in the present system specifications.

The heat dissipation system design has been influenced by the
regulations of state and federal agencies. Under New Hampshire
law, approval for the system discharge conditions is granted by
the Water Supply and Pollution Control Commission acting with the
N.H. Fish and Game Department and other governmental agencies,
boards and commissions whose chairmen form the N.H. Bulk Power
Site Evaluation Committee.

The state review and hearing process investigated all aspects of
the cooling system design and resulted in approval of the system
as proposed by the Applicant. The state initially approved a
once-through system having a single intake 3,000-feet offshore.
Later when the EPA required that the intake be extended 4,000-feet
further, the state reluctantly gave its approval to the
extension. The state also concurred in a modification suggested
by the Applicant to use three intakes rather than one to reduce
cost and improve performance.

•

The EPA approval was not applied for until the state approval was •
granted and it was apparent that NRC approval of the basic design
would be obtainable. The EPA requirements and procedures were the
least defined of all agencies. However, approval of the
once-through system proposed by the Applicant was obtained; but
only after a somewhat arbitrary extension of the intake location
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4»000 feet eastward. That approval was reversed» challenged and
re-reversed over a lengthy period. However» no changes to the
system design resulted from the legal process.

•
SB 1 & 2

ER':"OLS
Revision 1

February 1982

•

•

291.11
(ER)

RESPONSE:

291.12
(ER)

RESPONSE:

291.13
(ER)

The cooling tower was added to the ultimate heat sink portion of ,
the cooling system when the Applicant was unable to convince the
NRC staff of the seismic capability of the bedrock tunnels.
Together» the tunnel and cooling tower portions of the system
qualify as the heat sink.

The chlorine minimization program of the EPA appears to be
evolving to allow use of continuous low-level chlorination to
control biofouling. State and EPA regional officials are aware
that the cooling system has been designed and is being built to
capitalize on the advantages of low-level chlorination as well as
thermal backflushing.

A chronology of licensing events is provided in ER-OLS Table
291.10-1. Many issues intertwined and resulted in rehearing of
previously disposed of issues. So it is only in the total context
of the entire process that the impact on design can be
understood. In conclusion» the hearing process had no effect on
system design - only schedule and cost.

Provide the details of the proposed plan of study for 316(a) and
3l6(b) monitoring under the NPDES Permit.

Section 6.2.2 indicates that the comprehensive preoperational
monitoring program will continue after start-up» thereby providing
the bases for,assessment of plant operational effects. This
information should meet» in large measure» the monitoring needs of
316(a).

In addition to the extensive program conducted in the receiving
waters, there will be analysis of entrained plankton from samples
collected twice each week with special attention to commercially
valuable forms. Extrapolative estimates of Mya arenaria, lobster,
and finfish larvae that are entrained by the circulating water
system will result. , Furthermore» a weekly assessment of intake
entrapment of finfish and other nektonic marine organisms will be
accomplished. Both the entrainment and entrapment monitoring are

. required by a State of New Hampshire permit.

Provide a copy of the NPDES Permit for plant operation submitted
to EPA (as indicated in ER-OL Section 12).

A copy of th~ January 30» 1981 application to the EPA for renewal
of NPDES Permit NH0020338 has been provided to the NRC.

Provide a copy of the 401 Certification issued by the State
of New Hampshire (as per Section 12).
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A copy of the Certification of Seabrook Station Discharge Systems
under applicable state and federal requirements has been provided
to the NRC.

RESPONSE:

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
291.14
(ER)

RESPONSE:

291.15
(ER)

RESPONSE:

291.16
(ER)

RESPONSE:

Discuss any new information (i.e., since the publication of the
FES-CP) on the existing water quality stresses in the Browns River
or in the Gulf of Maine near the station intake and discharge
structures.

Additional information on possible water quality stresses in the
Browns River can be found in the report, "A Survey of Possible
Sources of Contamination into the Upper Reaches of the Browns
River". A copy of this report has been provided to the NRC.

There are no new point source pollutants in the Gulf of Maine near
the station intake and discharge structures.

Quantitatively discuss the ability of the municipal water supply
of the Town of Seabrook to supply the station with freshwater.
The discussion should address normal and drought periods.

The Town of Seabrook operates a municipal water system including
six wells which have an aggregate rating of 1,300 gallons per
minute. In 1981, the town system pumped 347,127,690 gallons. By
court order, the town is obligated to supply Seabrook Station
50,000 gallons per day. In 1980, the station obtained 15,400,600
gallons or an average of 42,770 gallons per day. This was 4% of
the total town system sent out. In 1981 through August, station
use has averaged 47,513 gallons per day. Both 1980 and 1981 have
been years of lower-than-average groundwater table elevation.
When the water table is low the wells' total capacity drops. At
present (Fall, 1981), the system can develop 980 gpm. During the
summer of 1981, deep-rock exploration by the town indicates a new
source of water in the western part of town capable" of producing
over 1,000,000 gallons per day. Work is underway now to develop
this source and connect it to the system.

If the new-found capacity is developed as expected, the municipal
system should be able to satisfy the normal station requirements.
Higher than normal demands or temporary reductions in the
municipal supply will be accommodated by the station wells.

Indicate the expected frequency and duration of the circulating
water system backf1ush operations. Characterize the effluent
(e.g., cycles of concentration, physical and chemical
characteristics) of the service water system discharged to the
Browns River during this time.

See ER-OLS Section 3.6.1 for the expected frequency of the
circulating water system backflushing operation.
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During the backf1ushing operation, which is infrequent and only
takes 6 to 8 hours to complete, no blowdown to the settling basin
will take place. Cooling tower blowdown, if any, will be
discharged to the circulating water system.
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291.17
(ER)

RESPONSE:

291.18
(ER)

RESPONSE:

291.19

Provide copies of NPDES Permits NH0020330 and NH0020338.

A copy of NPDES Permit NH 0020338 has been provided to the NRC.
There is no permit number NH0020330 applicable to Seabrook Station.

Provide a copy of the February 1977 noise survey by New England
Power Service Company.

The Construction Machinery Noise at the Seabrook Nuclear Site
survey, dated March 23, 1977, was conducted at Seabrook Station
entirely by New England Power Service Company personnel to
determine the typical construction noises that would be generated
at the construction of their proposed NEP 1 & 2 project,
Charlestown, RI. While a copy of this report has been provided to
the NRC, it should be emphasized that the results from this New
England Power Service Company noise survey were for a construction
site only, and are not applicable to an operating plant.

During the OL Stage Environmental Review site visit, the applicant
indicated that a continuous low level chlorination system may be
proposed for biofouling control in the station circulating water
system. Provision for such a system is being made during the
station's construction. This system would be used instead of the
thermal backflushing system currently described as the biofouling
control method in the ER. Provide a description of this
chlorination system, as proposed, including:

• frequency of biocide application

• application points

• expected duration of application

• amount of biocide to be used during each application

• concentration of biocide to be attained in the system

• expected total residual oxidant to be present at the point of
discharge

• • if intermittent application of irregular (e.g., seasonal)
applications are anticipated, so describe

• describe any supplemental biofouling control schemes (e.g.,
periodic shock chlorination of all or part of the system)
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Provide a discussion and bases, therefore, of the expected
environmental impact that this chlorination system would have
during station operation.
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RESPONSE: System Description

The preferred biofouling control method for the Seabrook Station
circulating water system is continuous low-level chlorination.
Seabrook Station is designed with the ability to control
biofouling by either thermal backflushing or chlorination. A cost
analysis for both generating ~nits indicates that backflushing on
a schedule of twice a month during the fouling season and once a
month during the rest of the year would cost approximately $3
million per year. If a schedule of backflushing only once a month
during the biofouling season is possible, the cost will be reduced
to approximately $1.5 million per year. Continuous low level
chlorination during a similar fouling season at an injection level
of 2.0 mg/l will cost approximately $1.4 million per year.

While the costs for backflushing and chlorination are similar for
the minimim expected treatment, backflushing poses the potential
of a much greater economic loss. The procedure to reverse the
circulating water flow is complex and has the potential of
inducing hydraulic and thermal transients which could result in a
plant shutdown. The resulting loss of electrical generation could
be considerable, approaching $1 million just to bring the two
units back to 100% power. Additional losses could also be
incurred including the delay required to realign mechanical and
electrical systems before the plant could resume full power
operation.

Sodium hypochlorite solution, the biocide to be utilized in
chlorination, will be produced on-site by four hypochlorite
generators using 1,200 gpm of seawater taken from the circulating
water system. These generators are capable of producing a total
of about 848 pounds of equivalent chlorine per hour in a
hypochlorite solution. This will be injected at a dosage of about
2.0 mg/l of equivalent chlorine into the circulating water
system. A block diagram showing water usage, chlorination
injection points and residence times is provided in Figure
291.19-1.

The main injection point of the hypochlorite solution will be at
the throats of the three offshore intakes approximately three
miles from the site. In addition, other injection points are
available in the intake transition structure, the circulating
water pump house, the service water pump house and the discharge
transition structure should it be necessary to inject booster
doses of hypochlorite solution to maintain the chlorine residual
high enough to prevent biofouling of circulating and service water
systems.
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There is the possibility that the injection of 2.0 mg/l of
equivalent chlorine in a sodium hypochlorite solution continuously
at the intake structures may not be sufficient to prevent fouling
in some areas of the cooling and service water systems. The decay
of chlorine in ambient seawater could reduce residual levels below
those required for effective biofouling control. As a result, the
addition of booster "shock" doses at the circulating and service
water pumps may be required to maintain these portions of the
system free of fouling organisms. While the frequency and
duration of booster dosage will be dependent on operational
experience, it is expected that these will occur primarily during
the warm water months when settling of fouling organisms is
highest. A chlorine minimization program is expected to be
conducted at Seabrook Station. Here the level of oxidant will be
monitored to provide effective control of fouling organisms within
the cooling water systems with minimal release of oxidant to the
receiving waters. If it is determined that chlorination is not
completely effective in the control of fouling in the intake
tunnel, backflushing will be utilized occasionally to provide
additional fouling control.
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Chlorine will be injected at a rate such that a concentration of
0.2 mg/l total residual oxidant and measured as equivalent C12
is not exceeded in the discharge transition structure. During the
43-minute transit time (for one unit operation, transit time is
approximately twice as long) from the discharge transition
structur~ to the discharge diffuser, the total residual oxidant
will continue to decrease through increased decay at elevated
water temperatures. The total residual oxidant concentration
release will then be di1ut~(Lby_tll~~Uf_t\1s~x: n.~~, a.ppr()~.i~ately

10 to 1, and further reduced through additional chemical reactions
with ambient water.

Chlorination Chemistry

The chlorination of seawater results in an immediate conversion of
hypochlorous acid (HOCl) to both hypobromous acid (HOBr) and
hypoiodous acid (HOI), yielding chloride ions (Cl-). This
results in no loss of oxidizing capacity. EPRI (1980)~ reviewed
literature referencing the reactions of chlorine in seawater.
Here, Johnson (1977), reported this initial reaction to proceed to
50% completion within 0.01 minutes while Sugam and Helz (1977)
indicated it to be essentially 99% complete within 10 seconds.
References by EPRI to Sugawara and Terada (1958) and Carpenter and
Macaldy (1976) revealed that iodine in seawater is in an oxidized
state, as iodate, and unavailable to react with hypochlorous
acid. Bromide, on the other hand, is described as being in ample
supply, estimated at 68 mg/l, and able to consume more than 27
mg/l of chlorine according to Lewis (1966).

Hypobromous acid under the conditions found at Seabrook, partially
dissociates into hypobromite ions (OBr-). Both items are
considered to be the free available or residual oxidant. Free
residual bromine is more reactive than free residual chlorine, yet
enters into the same type reactions.
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The decay of chlorine in natural seawater is extremely variable.
Goldman, et ale (1978) indicated that losses due to chlorine
demand occurred in two stages; a first very rapid and significant
demand followed by a continuous loss at a reduced rate. They
indicated that in natural seawater, the two minute chlorine demand
ranged from 0.42 - 0.50 mg/l following an initial chlorine dose of
1.02 mg/l and 2.88 mg/l, respectively. Hostgaard-Jensen (1977)
indicated that in Denmark, seawater reduced an initial chlorine
dose of 2.0 mg/l to 0.5 mg/l within 10 minutes, and to 0.2 mg/1
after 60 minutes. Fava and Thomas (1977) described recent studies
on chlorine demand, giving a value for the demand in clean
seawater of 1.5 mg/l in 10 minutes, and values from 0.035 to 0.41
mg/l with a 5-minute contact time to values of 0.50 to 5.0 mg/1
with a 3-hour contact time in coastal waters.
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Frederick (1979) examined the decay rate of equivalent chlorine in
seawater samples at Seabrook. It was found that the decayed
amount at any time appeared to vary from month to month over a
narrow range and that the amount of equivalent chlorine decayed,
rose with either time or an increased innoculation, indicating
that there may not be a fixed chlorine demand level. Based on a
2.0 mg/l injection dose, the data indicates that the chlorine
decay in seawater after a l20-minute period averages 1.0 mg/l over
a twelve-month period. Values ranged from 0.8 mg/l to 1.24 mg/l,
a decay of 40 to 62%, respectively. Further decay at Seabrook
Station is expected to occur due to the elevated temperatures
within the cooling water system. Operational experience, however,
will allow quantification of the chlorine decay in seawater. In
any case, the chlorine injection ~ate will be such that 0.2 mg/l
or less total residual oxidant will be maintained at the discharge
transition structure.

The products from chlorination depend upon pH, salinity, the
concentration of ammonia-nitrogen and organic carbon in the
cooling water, temperature, pressure, and the concentration of the
applied chlorine. Normally, the conversion of hypochlorite to
hypobromite prevents the production of chloramines, yielding
bromamine analogs.

With the exception of temperature, the physical and chemical
parameters of the Atlantic Ocean at the intake and discharge
structures do not vary significantly throughout the year (Table
291.19-1). In the marine environment, pH generally remains
constant due to natural buffering capacities; however, even within
the narrow range of pH values at Seabrook (roughly 7.8-8.4), the
proportions of hypobromous acid and hypobromite ions can be
affected.

The presence of ammonia in chlorinated seawater has a significant
effect on the concentration of residual oxidants. Sugam and Helz
(1977) as referenced in EPRI (1980), determined that at pH 8.0 and
with a 35 ppt salinity, seawater containing 0.15 mg/l ammonia
dosed at 0.5 mg/l chlorine, would result in an equal formation of
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chioram:l.nes and hypoorom()us---ac1d'::'hypobromite. A decrease in
either pH or ammonia-nitrogen reduces the rate of chloramine
production. Sugam and Helz also found that in seawater with
ammonia concentrations of 0.01 mg/1» tribromamine is the only
combined bromine residual formed. At ammonia concentrations of
1.0 mg/l and a pH of 8.0» the residual was computed to be entirely
that of combined bromine (70% dibromamine» 25% monobromamine and
5% tribromamine). In normal seawater» the major residual oxidants
from chlorination would be either free bromine and tribromamine or
dibromamine and monochloramine depending upon the ammonia
concentration and halogen-to-nitrogen ratios.
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At Seabrook Station» free bromine and tribromamine will dominate
as ammonia-nitrogen levels are relatively low» 0.01 mg/l to 0.09
mg/l (Frederick» 1979). Both dibromamine and tribromamine are
unstable» decomposing to nitrogen gas and bromide ions or nitrogen
gas» bromide ions and hypobromous acid» respectively.
Decomposition from tribomamine results in roughly 90% decay in
approximately 30 minutes depending upon environmental conditions.
Based on the chemical reactivity of residual bromine» the
oxidation of organic carbon (amino acids) with free bromine to
form organic bromamines is another possible reaction.

Envirosphere (1981) indicated that salinity and the toxicity to
chlorinated seawater were positively correlated» described as a
lower 24-hour and 48-hour LC50 (the concentration at which there
is 50% mortality of a species over a 24- or 48-hour exposure
period. The causes of these lower values are unknown but
suspected to be related to the chemical interactions at higher
salinities and the physiology of the species. EPRI (1980) also
reviewed data pertinent to salinity and toxicity. It was
indicated that an-- evaluatIon-between-fhe two- was complica-ted by
the fact that the chemical form» concentration and duration of
residual oxidant species are also affected by salinity. At
Seabrook Station» the salinity is relatively high and stable,
however» the dilution and chemical reactions of biocides with
ambient waters upon discharge and the subsequent limited period of
exposure reduces these effects.

Wong (1980) indicated that for a given dosage and contact time»
I

residual chlorine concentrations were seen to decrease
systematically with increased temperatures. Higher temperatures
were found to yield higher chlorine demands. He suggested that
this increase in demand represents reactions with organic
compounds that normally do not react at lower temperatures.

Various affects of temperature on the toxicity of chlorinated
cooling water have also been reported. Investigations have found
temperature effects to range from producing no change in toxicity
to where increased temperatures have increased toxicity. EPRI
(1980) suggests that the synergistic interaction between
temperature and chlorinated cooling water would not be great for
species residing in the area of the thermal plume.
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The halogenated compounds expected to be released include small
concentrations of hypobromous acid, hypobromite ions,
tribromamine, dibromamine and monochloramine. The actual
concentrations are expected to be extremely small and the
percentages are expected to vary depending upon the environmental
conditions, chemical reactions through renewed ambient demands,
dilution and photochemical conversions.
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Biocides entering the receiving waters via the Seabrook Station
discharge are diluted by a factor of 10 to 1, as described in
Sections 5.1 and 5.3 of the ER-OLS. As previously mentioned, a
total residual oxidant concentration of 0.2 mg/1, measured at the
discharge transition structure, will further decay during the
43-minute transit time through the discharge tunnel. Additional
reduction through the decay of oxidant is expected to occur upon
the release from the cooling system into the receiving waters.
Losses of total residuals are expected through renewed ambient
chlorine decay throughout the water column and reactions between
the oxidant and ultraviolet light which results in a light induced
oxidation of hypobromite to bromate reducing the concentration of
free bromine.

Thus, in consideration of the total dilution factor and the
reductions associated with chemical interactions within the
receiving water, an equivalent chlorine concentration of 0.02 mg/l
is expected at the surface approximately 70 seconds after
discharge. Beyond this area, the concentrations would steadily
drop off with increased dilution. Chemical and photochemical
reactions promoted by solar irradiance will further reduce oxidant
concentration in the receiving water.

Fouling Community

Marine fouling organisms can be divided into two general
categories, macrofoulers and microfoulers.

Macrofoulers are those that cause substantial hydraulic
restrictions to cooling water flow (primarily the blue mussel,
Mytilus edulis; the horse mussel, Modiolus modiolus; barnacles,
Balanus spp.; and hydroids, Tubularia spp.). The microfoulers are
those organisms which form mats or films on heat exchange
surfaces. In the New England region, the blue mussel is generally
regarded as the macrofouling organism of greatest concern.
Microfoulers, microscopic organic and inorganic particles,
microbes and microscopic animals and plants are also of concern,
especially in condensers and heat exchangers.

Mytilus, the major macrofouling organism found at Seabrook
Station, is present as a planktonic settling larvae from early May
through late October. Heavy sets of larvae in February, however,
have been reported north of Portland, Maine. As with all
biological components, the frequency and magnitude of larval set
is dependent on the previously mentioned physical parameters of
the aquatic environment (most notably temperature).
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Mytilus spawns primarily when the water temperature rises to
between 100 and 150 C. After spawning, they remain as
planktonic larvae for 2 to 3 weeks or as long as 3 months during
cold water periods. Settling generally occurs at this temperature
range, but can be seen at temperatures as low as 80 to 90 C.
Also, resettlement has been found to occur after detachment from a
surface. Control of fouling is usually initiated in the spring
when temperatures rise above 7.20 C and continues until water
temperatures drop below this value in the fall.
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Environmental Assessment

A level of 0.2 mg/l total residual oxidant or less will be
maintained at the discharge transition structure. While the
concentration of chlorine injected to maintain this level depends
upon organism settling and the chlorine de~and of ambient water,
it is essential that the system be maintained free of fouling
organisms. The concentration of chlorine at the lip of the
diffuser "is expected to be lower than the 0.2 mg/l measured at the
discharge transition structure. An immediate reduction in
concentration due to discharge dilution further reduces the
toxicity of the chlorine in ambient waters.

To evaluate the effect of this discharge on the biota in the 2
vicinity of Seabrook Station, a review of toxicity data from open
literature for local species was performed (Table 291.19-2). An
evaluation of this data has determined that the continuous release
of total residual oxidants at concentrations of 0.2 mg/l or less
at the discharge transition structure will not present
unmanageable stress or alter the local indigenous marine
populations. ,!,_~"~}..e 291.19-3 and__r~gu.r~_c??I!.J."~-:-_2.Lprov!d~ci_ in the. 1974
Final EnvironmentalStaiement-for Seabrook Station, summarize
additional chlorine toxicity data on marine life. The lines
enclosing the data points were arbitrarily drawn by the NRC staff
and depict the short duration and chronic toxicity thresholds for
the species reviewed.

The exposure time must be considered in order to evaluate the
toxicity of released chlorine to marine organisms. At the lip of
the diffuser, exposure time is extremely limited. Here, rapidly
entrained ambient seawater and a discharge velocity of 15 feet per
second (7.5 feet per second for 1 unit operation) will prevent
organisms from inhabiting this location. Entrained phytoplankton,
zooplankton and ichthyoplankton, are unable to maintain themselves
within the discharge plume or at the diffuser lip over extended
periods of time. Larger marine life cannot maintain themselves
adjacent to the discharge in the direct path of the plume due to
high current velocities. Therefore, a combination of very low
concentrations and limited exposure periods prevents toxic effects
from occurring as a result of biocide discharge. Organisms
entrained into the plume will be carried away from the discharge
structures where chlorine concentrations will be continually
lowered through dilution and chemical reaction.
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The concentration of total residual oxidant released by Seabrook
Station is expected to be below that required to produce lethal
effects (Tables 291.19-2 and 291.19-3). Rapid mixing, dilution
and chemical reaction of released biocide with ambient water will
further reduce any possible toxic concentrations. With increased
distance from the discharge, chlorine concentration will drop as
additional mixing, dilution and reactions occur. Planktonic
organisms which passively drift into the discharge plume will not
be subjected to lethal concentrations for long enough durations to
be affected. With rapid dilution and a diffuser designed to avoid
bottom impact, benthic organisms will not be exposed to continuous
levels of chlorine. Fish species are expected to be subjected to
limited exposure times and minimal concentration which will
mitigate possible effects to discharged biocides.
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Mattice and Zittel report that mussel attachment is prevented at
concentrations of 0.02 to 0.05 mgtl of chlorine, however no
mention is made as to the method of analysis which could allow for
considerable variation. Since the integrity of both the cooling
and service water systems depend upon them remaining free of
obstructions, organisms entering the intake tunnel should not be
allowed to settle. A consideration of the power plant entrainment
time, the ambient chlorine decay and the delta-temperature which
enhances halogen dissociation, allows for the injection of 2.0
mgtl of equivalent chlorine to effectively control biofouling
while releasing minimal non-toxic levels of oxidant into the
environment.

It is concluded that the environmental impact of the continuous
release of oxidant at Seabrook Station will not adversely affect
the local indigenous marine populations. Operating experience
coupled with a consideration of the cyclic nature of fouling
organisms may minimize the use of biocides during periods when
biofouling is not as significant a problem. Sections 3.6, 5.3 and
10.5 of the Seabrook Station ER-OLS have been revised accordingly
to reflect the above information.
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• TABLE 291.19-1

Seawater Sample Parameters

Total
Kje1dah1-N Temp. Salinity Ammonia-N Organic Carbon

Date (mg N/1) (OC) ppt :f! (mg N/l) (mg ell)

6/29/76 .12 15.00 32.16 8.4 .09 1.0

7/29/76 .17 9.71 33.34 8.3 .07 1.0

8/26/76 .11 14.92 33.87 8.15 .04 8.5

9/28/76 .11 12.42 33.61 8.3 .07 24.0

10/26/76 .16 8.54 34.42 8.0 .08 18.0

11/30/76 .12 6.92 35.13 7.8 .09 2.5

12/30/76 .09 2.34 35.12 7.9 .07 7.0

• 1/26/77 .16 0.50 36.06 7.8 .09 3.0

2/23/77 .09 0.00 34.76 8.35 .05 1.0

3/29/77 .05 1.80 33.70 7.95 .01 1.0

4/27/77 .07 5.68 34.16 8.1 .02 16.0

5/26/77 .07 5.99 33.34 8.2 .01 3.5

6/30/77 .06 10.99 33.24 7.85 .04 9.0

Source: Frederick, 1979 .
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TABLE 291.19-2

Toxicity of Chlorinated Seawater to Aquatic Biota

(Sheet I of 11)

Species

Phytoplankton

Ske1etonema costatum

Chaetoceros dicipiens

Chaetoceros didymum

Tha1assiosira nordemskio1dii

Tha1assiosira rotu1a

Stage**
Concentration***

(mg/l)
Duration

(min)
Temp •
.e.Q Effect Reference

*
**

***
1
2

Reference as cited in EPRI (1980)
Adults unless otherwise noted.
Concentration as free residuals unless
Total Residual Oxidant
Combined Residuals (chloramines)

otherwise noted.
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00
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* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)
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TABLE 291.19-2

(Sheet 3 of 11)

Concentration*** Duration Temp.
Species Stage** (mgj1) (min) 1°£!. Effect Reference

Crustaceans

Copepods

Acartia tonsa 0.75 2 20 30% mortality Dressel (1971) *
0.75 2 25 70% mortality Dressel (1971)*
1.15 2 20 100% mortality Dressel (1971) *

0.11-0.44 20 65.2% mortality Lanza, et a1. (1975)*
0.11-0.44 1,440 100% mortality Lanza, et a1. (1975)*

2.5 5 ~ 90% mortality McLean (1973)
0.03 2,880 50% mortality Roberts, et a1. (1979)

0.028-0.175 >10 ,000 15 50% mortality Heinla & Beaven (1977)*
1.0 120 50% mortality Gentile, et a1. (1976)* (J)

t%jt:J:l2.5 5 50% mortality Gentile, et al. (1976)* ::0
0.75 2 20 30% mortality TRW (1978)

,..-
0

0.75 2 25 70% mortali ty TRW (1978) t"'Q'>
(J)

1.0 120 50% mortality TRW (1978) N

10.0 .07 50% mortali ty TRW (1978)
2.5 5 90% mortality TRW (1978)
0.12 2.880 20 50% mortality Roberts & Gleeson (1978)*
0.11 2.880 25 50% mortality Roberts & Gleeson (1978)*
0.067 2.880 20 50% mortality Roberts & Gleeson (1978)*
0.029 2.880 25 50% mortality Roberts & Gleeson (1978)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)
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TABLE 291.19-2

(Shee t 4 of 11)

Concentration*** Duration Temp.
S~ies Stage** (mg/1 ) (min) lOQ Effect Reference

Copepods (cont'd)

Eurytemora affiais 0.11-0.44 1,440 70% mortality Lanza, et a1. (1975)*
1.0 360 50% mortality Gentile, et a1. (1976)*
2.5 9 50% mortality Gentile, et a1. (1976)*

-
Amphipods

Melita nitida 2.5 5 4% mortality McLean (1973)
2.5 180 97.2% mortality McLean (1973)

Gammarus sp. 2.5 180 25% mortality McLean (1973)/TRW (1978) en
tz:lD:l

10.0 410 0% mortality McLean (1973)/TRW (1978) :
~ ....

Corophium sp. 0
1:"'4Q'>
en

N

Barnacles

Balanus sp. Naup1U 2.5 5 80% mortality McLean (1973)/TRW (1978):

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch1oramines)
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TABLE 291.19-2

(Sheet 5 of 11)

Concentration··· Duration Temp.

Species Sta~** (mg/1) (min) 1.0Q Effect Reference

Decapods

Crangon septemspinosus 0.15-0.25 1,080 50% mortality Patrick and McLean (1970)*/
TRW (1978)

0.90-1.00 180 50% mortali ty Patrick and McLean (1970)*/
TRW (1978)

5.0 10 42% mortality Gentile, et a1. (1976)*/
TRW (1978)

10.0 5 60% mortality Gentile, et a1. (1976)*/
TRW (1978)

0.05-0.09 Avoidance Ichthy10gica1 Assoc. (1974)

Pagurus longicarpus 0.062-0.102 5,760 50% mortal! ty Roberts (1978)*/Roberts, til

et ale (1979) tJ::ltl:l
::d
I~

2.89 40% mortali ty
0

Homarus americanus Stage I 30-60 20 Goldman & Ryther (1976)* t'"'12"

Stage I 0.41 30-60 25 50% mortality Goldman & Ryther (1976)*
til

N

Stage I 0.69 30-60 30 50% mortality Goldman & Ryther (1976)*
Stage I 0.32 30-60 20 50% mortality Goldman & Ryther (1976)*
Stage I 0.06 30-60 25 50% mortality Goldman & Ryther (1976)*
Stage IV 3.95 60 30 50% mortality Goldman & Ryther (1976)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch10ramines)
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TABLE 291.19:"'2

(Sheet 6 of 11)

Concentration*** Duration Temp.
Species Stage** (mg/l) (min) iOQ Effect Reference

Fish

Osmerus mordax 1.27 30 50% mortality Seegert & Brooks (1978)*

A10sa pseudoharangus 2.15 30 10 50% mortality Seegert & Brooks (1978)*
1.70 30 20 50% mortality Seegert & Brooks (1978)*
0.297 30 30 50% mortality Seegert & Brooks (1978)*

A10sa aestivalis Egg 0.57 -- 100% mortality Morgan & Prince (1977)*
Egg 0.33 4,800 50% mortali ty Morgan & Prince (1977)*
1 day 0.28 1,440 50% mortality Morgan & Prince (1977)*

larvae
1 day 0.24 2,880 50% mortali ty Morgan & Prince (1977)* en

larvae tz:1ttl

2 day 0.32 1,440 50% mortali ty· Morgan & Prince (1977)* ~ .....
0

larvae t"'Q'I
2 day 0.25 2,880 50% mortality Morgan & Prince (1977)* en

N
larvae

1.20 15 50% mortality Engstrom & Kirkwood (1974)*
0.56 120 50% mortality Engstrom & Kirkwood (1974)*
0.67 60 50% mortality TRW (1978)
1.20 15 50% mortality TRW (1978)

*
**.*.1

2

Reference as cited in EPRI (1980)
Adults unless otherwise noted.
Concentration as free residuals unless
Total Residual Oxidant
Combined Residuals (ch1oramines)

otherwise noted.
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TABLE 291.19-2

(Sheet 7 of 11)

Concentration*** Duration Temp.

~ec1es Stag~!* (mg/l) (min) iOQ Effect Reference

Fish (cont'd)

Brevoortia tyrannu8 Larvae 0.3 8 0% mortality Hoss, et al. (1975)*

Larvae 0.3 5 6T100 40% mortality Hoss, et al. (1975)*
Larvae 0.3 8 ATlOo 100% mortali ty Hoss, et al. (1975)*
Larvae 0.5 5 40% mortali ty Hoss, et al. (1975)*
Larvae 0.5 3 AnOo 100% mortality Hoss, et al. (1975)*
Larvae 0.5 10 100% mortality Hoss, et al. (1975)*

1.20 30 50% mortali ty Engstrom and Kirkwood
(1974)*

0.21 300 50% mortality Engstrom and Kirkwood
(1974)*

0.70 10 50% mortality Fairbanks, et al. (1971)*: tI.l

0.22 60 50% mortality Fairbanks, et a1. (1971)*
tzJb:I
~

0.22 2,880 50% mortality Roberts & Gleeson (1978)*: II-'
0

0.12 1 5,760 25 50% mortality Gullans, et a1. (1977)* t:"''''''

0.22 60 50% mortality TRW (1978)
tI.l

N

0.7 10 50% mortality TRW (1978)
0.21 300 50% mortality TRW (1978)
1.20 30 50% mortality TRW (1978)

Larvae 0.5 3 0% mortality TRW (1978)

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)
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* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (ch1oramines)
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TABLE 291.19-2

(Sheet 9 of 11)

Concentration*** Duration Temp.
Species Stage" (mg/l ) (min) i°£2. Effect Reference

Fish (cont'd)

Menidia menidia (cont'd) Young 0.13 5 63% mortality Hoss, et al. (1977)*
Young 0.13 7 80% mortality Hoss, et a1. (1977)*
2-hr. Egg 0.38 1 1,440 50% mortality Morgan & Prince (1977)*
2-hr. Egg 0.30 1 2,880 50% mortality Morgan & Prince (1977)*
2-hr. Egg 0.12 1,440 5% mortality Morgan & Prince (1977)*
2-hr. Egg 1.23 1,440 95% mortality Morgan & Prince (1977)*
2-hr. Egg 0.16 2,880 5% mortality Morgan & Prince (1977)*
2-hr. Egg 0.56 2,880 95% mortality Morgan & Prince (1977)*

0.08-0.25 Preference Ichthyological Assoc.
(1974)

0.59 Death Ichthyological Assoc. en
trJtd

(1974) :;0
II-'

0.58 90 50% mortality TRW (1978) 0
1.20 30 50% mortality TRW (1978) t""Q'>

en
N

Morone saxati1is 1 week 0.50 1,440 50% mortali ty Hughes (1970)*
larvae

1 month 0.30 1,440 50% mortality Hughes (1970)*
fingerling

0.04-0.16 60 ~T > 50% mortality Lanza, et a1. (1975)*
6.90

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)
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TABLE 291.19-2

(Sheet 10 of 11)

Concentration*** Duration Temp.
Species Stage** (mg/l) (min) i°£2. Effect Reference

Fish (cont'd)

Morone saxatilis (cont'd) Embryo 0.07 1 -- 3.5% hatched Middaugh, et ale (1977)
2 day 0.04 -- 50% mortality Middaugh, et ale (1977)

prolarvae
12 day < 0.07 -- 50% mortality Middaugh, et ale (1977)

larvae -

30 day 0.04 -- 50% mortality Middaugh, ~t al. '(1977)
juvenile

<13 hour 0.20 2,880 50% mortali ty Morgan & Prince (~977)*

larvae
24-40 hour 0.22 2,880 50% mortali ty Morgan & Prince (1977)*

larvae en

24 hour 0.20 1,440 50% mortali ty Morgan & Prince (1977)*
t:r::lb:l

~..-
larvae 0

70 hour 0.19 1,440 50% mortali ty Morgan & Prince (1977)* t"'~
en

larvae N

Larvae 0-2.47 -- < 30% mortali ty Ginn & O'Conner (1978)*
Larvae 0-2.47 -- ~T 60-85% mortality Ginn & O'Conner (1978)*
Egg 0.3 2 4.8 AT 50% mortality Burton, et al. (1979)*
Egg 0.22 2 120 ~T 50% mortality Bur'ton, et a1. (1979)*
Egg 0.14 2 240 Ll.T 50% mortality Burton, et a1. (1979)*

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)
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TABLE 291.19-2

(Sheet 11 of 11)

Concentration*** Duration Temp •
Species Stage** (mg/1 ) (min) .toll Effect Reference

Fish (cont'd)

Morone saxati1is (cont'd) Prolarvae 0.04 2 4.8 6T 50% mortality Burton, et a1. (1979)*
Prolarvae 0.03 2 120 6T 50% mortality Burton, et ale (1979)*
Pro larvae 0.03 2 240 6T >50% mortality Burton, et ale (1979)*

Oncorhynchus kisutch Juvenile 0.141 2,880 7.7 100% mortality Holland, et ale (1960)*
Juvenile 0.08 7,920 7.7 50% mortality Holland, et ale (1960)*
Juvenile 0.08 10,080 7.7 100% mortality Holland, et ale (1960)*
Juvenile 0.04 12,960 7.7 0% mortality Holland, et a1. (1960)*
Juvenile 0.04 5,760 15-77 50% mortality Rosenberger (1972)*

0.01 2 5,760 15-77 50% mortality Rosenberger (1972)*
0.04 2 5,760 15-77 50% mortality Rosenberger (1972)* t/)

t'1b:l0.560 30 10 50% mortality Brooks & Seegert (1977)* :;d
0.287 30 20 50% mortality Brooks & Seegert (1977)* , ....

e.. "'"
Stenotomus versicolor 0.67 30 100% mortality Capuzzo, et ale (1977)*

t/)

N
3.10 2 30 100% mortality Capuzzo, et ale (1977)*

Gasterosteus aculeatus 0.09-0.13 5,760 50% mortality TRW (1978)

* Reference as cited in EPRI (1980)
** Adults unless otherwise noted.

*** Concentration as free residuals unless otherwise noted.
1 Total Residual Oxidant
2 Combined Residuals (chloramines)
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• TABLE 291.19-3
(Sheet 1 of 2)

Summuy of chlorine lo~ic:ily dillon muine life

Species lIlIIIle Chlorine
Point ClOIIClCnUllion Time Effect Footnote

Scientific Common (1IIIIlita)

Pllnll

ChlorophYll
21 Dunoliello lertiolecla 0.11 24 hr S~ stop &,owth "3S OIllmydomonu sp. 1.5 S-IO min Time II, in powth c

effect recovered
In 9 dlY.

Chrysophyll
BaciJllriophyceoe

19 Skelelonem.a coslltum O.09S 24 hr S~ stop powth "36 Skclelonema costltum 0.4-0.6S S min Adverse effecl on c
powth

l.S-2.3 Smin Deoth
23 Cyclotenl nonl O.OlS 24 hr SOlt stop powth "24 naetoceros decipiens 0.14 24 hr SO% stop powth "2S ThIJa"iosirl nordensholkii 0.J95 24 hr SO% stop powth "26 ThaJI"iOSirl rotull 0.33 24 hr SO% stop powth "21 Asterionelll jlpanic. 0.2S 24 hr S~ .top powth "28 ChletOcerOS didymum O.12S 24 hr SO'l stop powth "29 Delonull confervlceo 0.2 24 hr SO% stop powth "30 AsterioneDo japanica 0.4 16 sec S~ stop Jlowth "31 CycloteUa ...no 0.2 410_ S~ Itop powth "32 Skelelonema costatum 0.5 145 ICC 50% stop powlh "33 Delonull confaViceo 0.4 SOOO sec S~ stop Jlowth "Chry.ophyceae
20 Rhodomonos baltica 0.11 24 hr SO% stop powth "22 MonochrYsis lutheri 0.2 24 hr SO% stop po","h "Phaeophytl

• S M.crocy.tis pyrifen ailnt kelp S-IO 2 dlYs 10-15% b
phOIOS)'nlhc5is
reduclion

S-IO 5-1 dlys SO-10% b
photos)'nthcsis
reduction

Animals

Cniduia
Bimeria Irlnciscana Hydroid 4.S 3hr None d

Sea lnemone 1.0 IS dlYs None e
Mollusca

3 Mytilus edulis Mussel 1.0 IS dlYI 100% mortality e
2.S S dlYI 100% mortality e

10.0 S dlYI 100% mortality e
Crllsoltria virainic. Oysta O.OS ? Pumpina reduced I

1.0 ? Nopumpina I
37 Ostr.. edulis larvae Oysta O.S Mler 2 min stop lwimrnina ,

1.0 After 2 min ItOP lwirnmina ,
2.0 SlOP lwimming immedialely ,
3.0 Stop swimmina immedialely ,

Arlhropodl
Corophium ap. Tube dwcllin, Imphipod 2.5 410 min omoruli1y Ina II

24 hr
S.O 410 min omortlli1y Ifta II

24 hr
10.0 410 min omorlllily dta

24 hr
14 ~Ielill nilidl Ampllipod 2.S 2hr SO% mortllity.

Some deolhl dter
Smin

IS Glmmuus tipinlll Alllpilipod 2.5 3hr 2S'.Il- mortality Ina
96 hr

7 Ac.rlia lonsa Copepod 1 60 min 17% mortllily
2.5 Smin 37.SI1 mortllity II

• 5.0 0.5 min 2~mortllilY II
10.0 O.S min 32% mortalilY II
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TABLE 291.19-3
(Sheet 2 of 2)

Revision 2
June 1982

•

Ectoprocta
2 Busula ap.

Cho,data
A.cidiacia

4 Mol,ula sp.

Point

11

12

18
6

13

8

10

17

3'1
40

Species name

Scientific

Acartia to....

Pseuelodiaptomus coronidae

Eurytemon affinis

Elmlnius modeslus

Babnus improvlsus

Cran,on septemspinosus larvae

Pala.mon.tes pupo

TuniC'll'.
Bouyllul sp.

Pisces
Pseudopleu,onectes

americanus

Pseudopl.u,on.cles
americanus egs

PJeuronectes plltessa larvle
Pleuronectes plat IarYee
P1eu,onecl6 pl.t 1QlS

Onco,hynchus kitsutch

Oncurhynchus tshawytocha
On"orhynchus lorbusch.
Mari"" lish

Copepod

Copepod

Copepod

Bunacle
N.uplii

Ba,nacle

Bunacles
Sand shrimp

Gr... shrimp

Winter nounder

Winler nounder

Plaice
Plaice

Coho salmon

Chinook

Chlorine
conc..llralloa Tillie We'"

(ma/lila)

:u 5 min 9()1l; morulity
mealured .ft..
3hr

1.0 24 ht No deaths
2.5 30 min 19"'morl.lity
5.0 5miJI 6... morlality

10.0 2.5 min 24'" morulity
1.0 360 min 51 ... morlality

0.5 10 mill Lillie efTect
1.0 10 mill Heavy 1011...

No Jlowth
2.5 5 min 80'll> morulity

.fter 3 hr
1.0 IS d.YI MOlt dead
5 10 min 37... morl.lity

10 5 min 55... morl.lily
2.5 3ht 98'); mort.lity

.fter 96 hr

2.5 48 hr lOOt; mort.lity
10.0 24 ht 100... mOrlality

1.0 3daya 100')1, mortality
2.5 I d.y 100')1, mOrlality

10.0 I day 100')1, mortalit y

10 24 hr lOO'l> mortalilY

I 0.1 min 9'J> mOrlality
2.5 0.1 min 6')1, mortality
5.0 0.1 min 15')1, mOrl.lity

10.0 0.25 min 32'); mortalily

10.0 O.33miJI O'll> mortality

0.05 460 min 50'll>morl.lily
0.13 70 mill 50'll>m"nalilY
0.25 3daYI Crilicalle¥d

0.1 3 days Critical le¥d

0.05 23 d.YI Crilicall.ye!
0.05 23 daYI Crilicall.ye!
1.0 SliShl irritanl

response

FOOlnole

It
It
It
It
It

1,

,
It
It

,

,
,

,
h •h
It
II

It

It

i
i

k

k

·C. S. H.Ire. "To,icity 10 Marin. Or.anism. of Fr.e Chlorin••nd ChIori/llted Compounds in Sea Wales." Enyironm.ntal Prot."'ion A,.ncy. Nalional
Ma,in. Quality Lab. P,o"e.. R.porl. 1971.

bJ. E. Mcl(ee and H. W. Wolf, "\Valer Quality Criteria," Publication No. 3·2, California Water Quality Control Bo.,d,1963.
cK. Hirayama and R. Hi,ano, "Innu.nces·of HiSh T.mper.ture.nd Residual Chlorine on Ma,ine Phytoplankton," M.,. Bioi. 7: 205-213(970).
dR. J. Mclean, "Chlurine Tolerance of th. Colonial Hyd,oa," Bimeria franciscana Cltna/INke Sci. 13: 229-230 (1972).
·H. J. Tu,ner. D. M. Re)'nolds, ~nd A. C. Redfield. "Chlurine and SocIium Penlachlorophenate as Foulina Pr.Ylnt.ti... in Sea W.ter Conduits,"

Ind. Enl. Ch,m. 40: 450-453 (1948).
Ip. S. Galtsoff. "Reaction of Oysters to Chlo,ination." U.S. Fish and Wildlif. SerYi"". Dept. of Interior, Rei. Rept. No. II, 28 pp., 1946.
'G. D. WauPt, "Obs...a,ions on th. Eff.cts of Chlorine on th. La,..e of Oyste" (OJ/,... ftlulil L) and Ba,nacl•• (Elimimum mod,st"s Da,win)."

Ann. Appl. DiaL 54: 423-40 (1964). .
hJ. H. Gentil•. Unpublished Data. Enyironm.nt.1 Protection ApnC)', National Morin. W.ler Quality Labor.tory. Well Kingston. R.I .• 1972.
iR, J. Mclean. "Chlu,in••nd Tempe,alu,. SIr.1S on Estuarine In_tebr'lft," J. "'_Ie, Pollul. Conlr. Fed. 45: 837-841 (1973).
iR. Aldenon. ·'.t::rrecu of Low Concentrations of Free C'hJorine on EllS and La......e of Plaice, Jlflu,on..ctn "hunK L..... pp. 312-315 in }.1Q,in, Pollution

.nd Se. Life. cd. b)' M. Riuyo, FAO. Fishing News (Books, lId.). Surrey, E......nd. 1973.
kG. A. "olund. J. E. la..l~r. E. D. Neumann,.nd W. E. Eld,idae. ''Toxic Effects orOlpnic and Inorganic Pollutants on Youn. Salmon and T,out."

Wash, O.pt. Fish.. R.s, Bull. No. S, 264 pp.• 1960.
'R. W. Hiol1, J. J. Nau,hton. and D. C. M.uhews, "Relalion of Cllcmical Suuclure 10 Irrilant Responses in Marin. Fi.h," N.,,," 172: 904-90S (I9HI.

Source: Seabrook Station FES; 1974
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291.20

RESPONSE:

Characterize by volumetric flowrate, general composition and
influent sources, the settling basin effluents during station
operation.

During normal operation of the station, the only influent sources
to the settling basin will be treated sanitary wastes, storm water
runoff and secondary floor drainage. The treated sanitary wastes,
the characteristics of which are given in ER-OLS Table 3.7-2, will
have an average flow rate of 50,000 gallons per day or less. The
runoff and floor drainage are aperiodic and therefore difficult to
characterize in terms of flowrate and composition.

Storm water runoff from rainfall or snowfall events will mainly be
fresh water with small amounts of soil picked up during its
overland flow to the storm drainage system. During transit of the
settling basin, most of the soil is expected to settle out, so
that the settling basin effluent during these events will be clear
fresh water. The flow from the settling basin during these storm
events will be proportional to the amount of rainfall which enters
the storm drainage system.

Secondary f190r drain effluents are from buildings and areas that
do not contain radioactive materials. Where such drainage may
contain oily wastes, the oil is separated from the floor drain
water before it enters the storm drainage system. These flows are
expected to be infrequent and of small volume (as compared to the
volume of the settling basin and the volume expected from storm
runoff) •

R-31j
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291.21 Aquatic Resources

SB 1 & 2
ER-OLS

Revision 2
June 1982

•
RESPONSE:

Update the discussion of projected impact of average and peak
station use of groundwater on and off-site and of water from
nearby public water systems on available water resources in the
site area. Address the preoperational cleaning and testing and
station operational phases.

The projected water flows for various station conditions are
described in ER-OLS Table 3.3-1 and Figure 3.3-1, and in RAI
240.12. Some of the numbers are reported as daily averages. The
average use of treated water for flushes is shown to be 120,000
gpd. To meet the demands of the larger flushes, estimated at
400,000 gallons, storage will be manipulated and extra water drawn
from the municipal supply.

Agreement has been reached with the Town of Seabrook to supply
water in accordance with the schedule below:

a. If the capability of the Well Field Site is 875,000
gallons per day or less, the Town agrees to supply to
PSNH 175,000 gallons per day averaged over a calendar
monthly period with a maximum of 215,000 gallons on any
one day.

b. If the capability of the Well Field Site is between
875,000 gallons per day and 1,200,000 gallons per day,
the amounts set forth in (a) shall be increased by an
amount which is 20% of the excess over 875,000 gallons
per day.

•
c. If the capability of the Well Field Site is 1,200,000

gallons per day or more, the Town agrees to supply PSNH
240,000 gallons per day averaged over a calendar monthly
period with a maximum of 270,000 gallons on anyone day.

d. The capability of the Well Field Site shall be
determined for purposes of this agreement by pump tests
on production wells to be performed as soon as such
production wells are installed. The capability
determination shall not be subsequently altered.

e. In the event that a prolonged drought or other act of
God or a water system failure causes a water shortage
requiring the Town to ration water, PSNH shall be
treated on a non-discriminatory basis with other users.

The amounts of fresh water which the Town shall be obligated
to supply hereunder are in addition to the 50,000 gallons per
day which the Town agreed to supply to PSNH by agreement
dated October 5, 1978, in settlement of Public Service
Company of New Hampshire vs. Town of Seabrook (Rockingham
County Superior Court Docket No. E 625-78), it being the
intent of the parties that said agreement shall remain in
full force and effect."

R-31k
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Three 10-inch wells have been drilled by the Town to the 500-foot
depth. Prior to drilling the new wells, the Town's consultant
estimated that the aquifer could support three 350-gallon per
minute (approximately 1,500,000 gallons per day) wells. Initial
surging of the wells indicates that the estimated capacity can be
developed.

The Applicant plans to use municipal water (circle 4 in Figure
3.3-1) to the extent available and keep the site wells in reserve
for station peaks or to accommodate the Town during heavy
municipal system peaks or unscheduled outages.

The Station's demand on the municipal system will be spread over
the new and existing Town wells. Since these well fields are
separated by a considerable distance, PSNH's allotment should have
no adverse impacts on the water resources in the site area.

R-31L



Section 2.1.2.3 notes four surveys (seasonal resident population,
overnight accommodations, campgrounds, and parking lot capacities)
which are neither described in terms of methodology or in terms of
a reference citation. The Applicant should provide copies of
these surveys to the NRC.

310.1
(2.1.2.3)
(ER)

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
RESPONSE:

310.2
(3.9)
(ER)

Seabrook ER-OLS Section 6.1.4.2 outlines the methodology and
general sources of information used in estimating size and
distribution of the transient population as described in ER-OLS
Section 2.1.2.3. Section 2.1.3.3 of the Seabrook FSAR describes
in detail the surveys conducted by the Applicant, or reference
citations, which provided the information which was used to assess
the nature of the transient population in the site area. Unless
otherwise referenced in Section 2.1.3.3 of the FSAR, the four
surveys noted above are comprised of extensive data collection and
field survey work conducted by the Applicant specifically for, and
summarized in, the Seabrook Station FSAR and ER-OLS, and as such,
no independent reference reports outside these licensing documents
exist.

Section 3.9 indicates that transmission line facilities remain
unchanged from that presented in Section 3.9 of the Seabrook
Station ER-CPS "except as noted below". In fact, Sections 2.6 and
4.2.1 indicate changes. The Applicant should reconsider the
statement in Section 3.9 of the ER-OL and develop a full
discussion which indicates the following: (1) all lines and
corridors associated with Seabrook Station; (2) status of
construction and planning; (3) potential visual and physical
impact on historical and archeological resources which are either
on or potentially eligible for inclusion on the National Register
of Historic Placesj (4) the status of hearings on transmission
line planning and construction before state hearing bodies; and
(5) the consistency of the Applicant's plans for transmission
lines with the NRC's consideration of transmission line routes in
the Seabrook FES-CP (12/74).

•

RESPONSE: a.

b.

Seabrook-Newington - As noted in the hearings and the
Construction Permit, Seabrook-Newington was relocated
from filed route to cross Packer Bog away from a stand
of Atlantic cedar. South of this point and on the west
side of 1-95, the route was relocated to more nearly
parallel 1-95 at some distance away from the highway to
accommodate the wishes of local property owners. The
same environmental considerations were maintained on
this relocated portion as on the remainder of the
section paralleling 1-95. The corridor for this line
remains essentially the same as that proposed during the
ER-CPS.

Seabrook-Tewksbury and Seabrook-Scobie have a common
corridor westerly from Seabrook for approximately 5
miles. About 2.5 miles of this corridor has been the
subject of intense negotiation with property owners to
determine an acceptable deviation from the approved
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route. The problem has arisen because of homes which
have been constructed very close to or within the
proposed route. What appeared to be an acceptable
solution has been recently negated by the Site
Evaluation Committee of the State of New Hampshire. At
the present time, PSNH is awaiting decision by the
courts to determine the next course of action.

c. Seabrook-Tewksbury - The portion of this line south from
the common corridor within New Hampshire has not been a
part of the negotiation. However, local residents have
been attempting to delay and possibly prohibit
construction along the right-of-way presently owned by
PSNH. In Massachusetts, hearings have been progressing
before the Massachusetts Department of Public Utilities
on the suitability of the route from Amesbury at the New
Hampshire-Massachusetts state line to Tewksbury. One
more public meeting in the Amesbury area is scheduled.
Following this, a decision is expected from the MDPU.

•
d. Seabrook-Scobie - From the end of the joint corridor in

Kensington, the only change in location on this line
involves the cedar Swamp dog-leg which was ordered when
the Construction Permit was granted to PSNH. The
remainder of this line is where the company proposed it
would be.

One of the environmental considerations involved the
type of structure to be used that would be compatible
with the terrain and cover in the area. The type of
structure chosen was the H-Frame, which allowed for flat
construction with minimum height to present minimum
visibility. Wood was discussed as being the support
members which would be most compatible with the wooded
areas through which the lines were passing.

When it came time to make the final design decisions, it
became apparent that weathering steel should be
considered for the support members in place of wood.
Because the color was similar to wood and the members
were of smaller dimension than wood, it was concluded
that the environmental effects were equal or better than
using wood.

• 2.

After an evaluation which involved the consideration of
the esthetics of the structure as well as the total
owning costs, it was determined the direct embedded,
weathering steel H-Frame structures would be used for
the tangent structures on these lines •

Status of the three lines.

a. Seabrook-Newington line has been constructed and
energized.
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b. Seabrook-Tewksbury and Seabrook-Scobie, both lines are
awaiting resolution of hearings and/or court cases,
before final alignment can be determined. The tangent
structures for the New Hampshire portion of these lines
have been designed and purchased subject to a full size
test by the supplier to be witnessed by PSNH personnel.
At this time, the schedule of completion of
Seabrook-Tewksbury is August 1983, and Seabrook-Scobie
is November 1985.

SB 1 & 2
- ER-OLS

Revision 1
February 1982

•

3. Review of State of New Hampshire Inventory of Natural Scenic
and Historical Areas revealed six locations near the
corridors. This was followed by a ground inspection to
ascertain the possible visual and physical impact that the
transmission line might have on each specific historical
feature. In all cases it was determined that the
transmission line and its attendent structures would be
imperceptible from the historic sites. No designated
archeological resources were identified on or close to the
transmission corridors.

In order for historical and archeological resources to be
eligible for inclusion on the National Register of Historic
Places, they must be nominated by the state agency. A recent
check with the State of New Hampshire Historic Preservation
Office shows the Applicant that no pending nominations exist
near the Seabrook corridors. There has, however, been
several suggestions by citizens in the South Hampton area
concerning features they believe are worthy of recognition
because of their perceived historical significance. At this
point, the State of New Hampshire Historic Preservation
Office is reviewing the suggested locations.

4. Discussed in (1) above along with the relocations noted.

5. PSNH believes the routes for the three 345 kV lines as
considered by the NRC are essentially the same as those
planned or in the case of the Seabrook-Newington line,
constructed.
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The Applicant should indicate the estimated property taxes to
be paid during the first year of opertion by special district,
local jurisdiction and state.

• 310.3
(ER)

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

•

RESPONSE:

310.4
(8.1.6)
(ER)

RESPONSE:

310.5
(ER)

RESPONSE:

Under current New Hampshire law, property taxes are levied only by
towns and districts within a town. By the time Unit 1 goes into
commercial operation it is expected that the laws will change and
that generation facilities will be taxed by the state. On that
basis, it is estimated that the taxes on Unit 1 will be
$42,575,000. Unit 2, still under construction, would pay an
estimated $3,900,000 to the Town of Seabrook.

Section 8.1.6 indicates employment of 450 at the site. Does
this figure include security, janitorial, and maintenance
personnel? If not, these figures should be provided.· How many
existing residents does the Applicant estimate will be employed at
the site? The Applicant should indicate the basis for the
response.

Please refer to FSAR Figure 13.1-3 which shows the station table
of organization. The positions identified in the figure total
224. Not shown in the figure are additional projected positions
totaling approximately 200 personnel. These additional positions
fulfill needs in the areas of clerical, security supervision,
janitorial, maintenance, and various technical support servic~s.

In addition, it is expected that there will be approximately 100
guards employed from the contract service.

It has been the Applicant's experience through construction that
about 5% of the work force has come from the Town of Seabrook. On
that basis, it is estimated that between three and five percent of
the Operation's staff will be town residents.

The Applicant should indicate the types of goods and services that
will be purchased locally. The Applicant's response should
indicate the dollar value of such purchases and the market area of
purchase.

The Applicant's policy is to purchase goods and services from the
lowest qualified bidder. Purchase orders, either blanket or
specific, are issued after bids are obtained from bidders who have
been determined qualified to supply the items on the inquiry. It
is also the Applicant's desire to place as much business locally
as possible. However, the requirements of qualification and
pricing are not set aside to favor local vendors. They must
obtain their business based on qualification and competition in
the marketplace.

All of that is a prelude to saying that a prediction now about how
much business will be placed locally when production begins is
subject to a great deal of variability. Within 15 miles of the
site, what we would call the local area, there are ~a very limited
number of suppliers for items, mostly consumables,which the plant
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will require. Local purchases are estimated to be between
$250,000 and $500,000 annually.

SB 1 & 2
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•
3l0.6a

RESPONSE:

The applicant should review the data, sector by sector, in ER
Figure 2.1-5 and Figure B-1 in the report entitled, "Preliminary
Evacuation Clear Time Estimates for Areas Near Seabrook Station"
(CTE), because the data for the 1983 population differs in both
figures. The Applicant should explain the methods used and
assumptions made in developing the population data.

The Seabrook Station Environmental Report (ER-OLS Figure 2.1-5)
and the Preliminary Clear Time Estimates for Area Near Seabrook
Station (CTE Figure B-1) both present estimates of the 1983
permanent resident population within 10 miles of Seabrook Station.

The ER-OLS distributions were based on the following:

• Between 1 and 5 Miles: A system of concentric circles and
radial lines was superimposed on a map of electric meter
reading routes (or pattern areas) within towns between 1 and
5 miles of Seabrook Station, excluding a small portion of
North Hampton located between 4-1/2 and 5 miles north of the
site. The residential electric meter data, which broke down
towns into relatively smaller geographical areas, provided
the basis for allocation of the resident population to the
defined sectors. Of the six towns within 5 miles of the
site, the electric meter reading patterns divides this area
into over 60 subsections. Portions of each meter reading
routes were assigned to the various sectors, and counts of
residential electric meters were made in order to ~stimate

the number of residential dwelling units that were associated
with each sector. The proportion or fraction of residential
meters in a sector to those included within an entire town
was determined. Population estimates on the town level were
then multiplied by these same fractions to distribute the
town's permanent population to each sector. For that portion
of North Hampton within the 5-mile radius, equal area
allocation was used to distribute the town's resident
population, since electric meter data was not available.

•

•

Between 0 and 1 Miles: Distribution of population within one
mile of Seabrook Station was based on an aerial survey
housing count supplemented by an on-site survey. The
resident population was estimated from an aerial photomosaic
supplemented by a count of houses made during a field survey
conducted in December 1978. An average household occupancy
factor based on 1970 u.S. Census of Housing data was
applied. The rates used were 3.25 persons per household for
Seabrook and 3.75 persons per household for Hampton Falls.

Between 5 and 10 Miles: The distribution of population
between 5 and 10 miles of the site was based on equal area
allocation in conjunction with a review of town boundaries as
found on area maps. The fraction of a town's area within
each sector defined by the grid of concentric circles and
radial lines was determined. The same fraction of that
town's total population was assigned to the particular sector.
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The ER-OLS population distributions were modified for use in the
eTE report, since more disaggregated data was required. The
distribution of resident population presented in the-eTE was based
on the following:

•
SB 1 & 2
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• Between 0 and 5 Miles: The distribution of resident
population between 0 and 5 miles of Seabrook Station was
based on the previously used 1979 electric utility meter
data, including the area between 1 and 5 miles,. thus
applying a uniform methodology for distributing the area's
population over the entire 5-mile radius.

•

• Between 5 and 10 Miles: Distribution of the 5 to 10-mile, in
one mile increments, resident population was based on a
combination of equal area allocation and a review of area
topographical maps. Disaggregations were developed not only
for sector divisions, but also along town boundaries. For
those towns located both within and outside of the 5-mile
radius, the population within 5 miles of the plant (estimated
from the electric utility meter data) was subtracted from the
town totals. The remaining population for each town was then
distributed outside of the 5-mile area using the previously
mentioned area allocation methodology. This accounting for
each town's total population due to the changes in
methodology at the 5-mile radius was not applied in the
ER-OLS. For those towns located within 10 miles of the
plant, but further away than 5 miles, equal area allocation
and a review of area topographical maps were used to
distribute the resident population.

•

Table 3l0.6a-l presents the 1983 resident population estimates by
sector as presented in both the ER-OLS and the eTE report. This
table also presents a corrected eTE estimate, since a few
typographical errors were included in Figure B-1 in the original
eTE report. The clear time estimates in the eTE report are not
affected by these typographical errors in the population data base.

Figure 2.1-5 in the ER-OLS contained one typographical error in
the WNW Sector, between 4 and 5 miles of Seabrook Station. A
population estimate of 740 residents was reported. The correct
value is 470 persons (rounded). In addition, typographical errors
which appeared in Figure B-1 of the eTE report are as follows:

• Sector NNW, 5-6 miles - within the Town of Hampton, 220
residents should have been reported.

• Sector NW, 5-6 miles - within the Town of Exeter, 67
residents should have been reported.

• Except that for the Town of Kensington, a further review of the data
warranted a redistribution for that area within 4-5 miles of Seabrook Station
(Sectors WNW and W).
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•• Sector WNW, 2-3 miles - the value of 257 residents should
have been reported as 274 residents.

• Sector SW, 2-3 miles - the value of 60 residents within the
Town of Seabrook should not have been included.

• Sector ESE, 1-2 miles - the value of 22 residents within the
Town of Hampton should have been reported as 221 residents.
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N 0- 1
1- 2
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10

ER*
-20

80
530
800
470

5,190

CTE1**
o

82
528
798
466

2,061
1,471

566
507
507

CTE2****
o

82
528
798
466

2,061
1,471

566
507
507

Subtotal 7,090 6,986

• NNE 0- 1 0 0 0
1- 2 0 0 0
2- 3 1,930 1,928 1,928
3- 4 2,250 2,247 2,247
4- 5 430 429 429
5- 6 589 589
6- 7 839 839
7- 8 8,820 770 770
8- 9 2,262 2,262
9-10 . 3,490 3,490

Subtotal 13 ,430 12,554

NE 0- 1 0 0 0
1- 2 70 74 74
2- 3 900 896 896
3- 4 1,540 1,535 . 1,535
4- 5 940 941 941
5- 6 589 589
6- 7 604 604
7- 8 1,140 603 603• 8- 9 603 603
9-10 604 604

Subtotal 4,590 6,449
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•
ENE 0- 1

1- 2
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10

ER*
a

SOD
930
120

o

o

CTE1**
o

503
933
123

o
o
o
o
o
o

CTE2****
o

503
933
123

o
o
o
o
o
o

Subtotal 1,550 1,559

E 0- 1 0 0 0 •1- 2 540 540 540
2- 3 0 0 0
3- 4 0 0 0
4- 5 0 0 0
5- 6 0 0
6- 7 0 0
7- 8 0 0 0
8- 9 0 0
9-10 0 0

Subtotal 540 540
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SE 0- 1
1- 2
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10

ER*
a

60
570

a
a

a

. CTEb*
a

60
567

a
a
a
a
a
a
a

CTE2****
a

60
567

a
a
a
a
o
o
a

Subtotal 630 627

• SSE 0- 1 10 a a
1- 2 100 100 100
2- 3 280 279 279
3- 4 330 330 330
4- 5 520 524 524
5- 6 a a
6- 7 1,355 1,355
7- 8 4,420 216 216
8- 9 a a
9-10 a °

Subtotal 5,660 2,804

S 0- 1 140 174 174
1- 2 270 274 274
2- 3 600 592 592
3- 4 580 577 577
4- 5 1,010 1,01l 1,01l
5- 6 a a
6- 7 5,100 5,100

• 7- 8 7,760 1,303 1;303
8- 9 1,087 1,087
9-10 651 651

Subtotal 10,360 10,769
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•
ssw 0- 1

1- 2
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10

ER*
280

310
440
510
400

9,160

CTE1**
-174

307
436
514
404

6,012
2,839

929
443
443

CTE2****
-174

307
436
514
404

6,012
2,839

929
443
443

Subtotal 11,100 12,501

sw 0- 1 60 87 87 •1- 2 750 747 747
2- 3 390 453*** 393
3- 4 230 231 231
4- 5 3,350 3,345 3,345
5- 6 1,220 1,220
6- 7 1,203 1,203
7- 8 11,930 1,276 1,276
8- 9 1,648 1,648
9-io 1,168 1,168

Subtotal 16,710 11,318

wsw 0- 1 0 0 0
1- 2 750 747 747
2- 3 710 714 714
3- 4 310 313 313
4- 5 3,420 3,422 3,422
5- 6 7,574 7,574
6- 7 737 737
7- 8 7,800 1,049 1,049
8- 9 2,036 2,036 •9-10 2,036 2,036

Subtotal 12,990 18,628



TABLE 310.6a-l
(Sheet 5 of 6)

1983 PERMANENT RESIDENT POPULATION ESTIMATE SUMMARY .

•
W 0- 1

1- 2
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10

ER*
120
750
290
360
740

2,560

SB 1 & 2
ER-OLS

CTE1**
160

754
293
288
735
179
172
444

1,411
1,337

CTE2****
- 160

754
293
288
735
179
)72
444

1,411
1,337

Revision 2
June 1982

Subtotal 4,820 5,773

• WNW 0- 1 180 80 80
1- 2 80 79 79
2- 3 270 257*** 274
3- 4 80 152 152
4- 5 740*** 470 470
5- 6 146 146
6- 7 146 146
7- 8 2,960 383 383
8- 9 414 414
9-10 859 859

Subtotal 4,310 3,003

NW 0- 1 30 0 0
1- 2 240 239 239
2- 3 160 163 163
3- 4 120 123 123
4-5 120 123 123
5- 6 49*** 116
6- 7 1,776 1,776

• 7- 8 6,760 4,380 4,380 .
8- 9 3,650 3,650
9-10 802 802

Subtotal 7,430 11,372
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•
NNW 0- 1

1- 2
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10

ER*
30

280
160
200
330

4,050

CTE1**
o

284
156
196
332
339***
414
599
532
713

CTE2****
o

284
156
196
332
559
414
599
532
713

Subtotal

TOTAL

5,050

107,300

3,785

109,710

•

*
**

***

As presented in the Seabrook Station Environmental Report-oLS Figure 2.1-5

As presented in the Preliminary Evacuation Clear Time Estimates for
Areas Near Seabrook Station, Figure 8-1

Typographical Errors •
**** Correct Estimates
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310.7·

RESPONSE:

Which of the above figures most accurately portrays the projected
1983 population distribution?

The distribution by sector of the 0-1 mile population, as shown on
ER-OLS Figure 2.1-5, represents a more detailed estimation of the
close-in population. However, in terms of disaggregated data by
l-mile increments out to 10 miles, the CTEpopulation estimates
presented in the right-hand column of Table 3l0.6a-l portray the
best overall estimation 1983 population projections. The
distribution method used to develop these estimates is presented
in our response to RAI 3l0.6a.

2.

310.8 What is the reason for the
2.1-18 and CTE Figure B-8?
number less than 10 in the
2.l-l8?

discrepancy between ER-OLS Figure
How does the Applicant explain a

SSW Sector, 2-3 miles in ER~OLS, Figure

•

•

RESPONSE: Figure B-8 in the CTE report included typographical errors in
Sectors SW, 1-2 miles; SSW, 2-3 miles; S, 1-2 miles; and S, 7-8
miles. Employee estimates for these sectors are 98, 5,·80 and 72,
respectively. The data presented on Figure 2.10-18 of the ER-OLS
is correct. Table 310.8-1 presents this data in tabular form. In
the SSW Sector between 2 and 3 miles, an estimate of 5 employees
was developed for a small machinery company located within this
sector. (Note: Major employment estimates for areas within 10
miles of Seabrook Station were updated for the FSAR per NRC
Acception Review RAI3l0.6. This updated listing is presented
herein as Table 310.8-2.
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•
POPULATION OF MAJOR EMPLOYERS

Sector 0-1 Mi 1-2 Mi 2-3 Mi 3-4 Mi 4-5 Mi 6-6 Mi 6-7 Mi 7-8 Mi 8-9 Mi 9-10 Mi Total

N 0 26 0 280 125 0 0 0 0 74 505

NNE 0 0 0 0 46 0 0 0 0 0 46

NE 0 0 0 0 0 0 0 0 0 0 0

ENE 0 0 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0 0 0

ESE 0 0 0 0 0 0 0 0 0 0 0

SE 0 0 0 0 0 0 0 0 0 0 0

SSE 0 0 0 0 0 0 0 0 0 0 0 •S 0 80 0 0 54 0 279 72 0 0 485

SSW 0 0 5 0 20 1409 497 0 0 0 1931

SW 0 98 0 0 938 396 302 0 0 0 1734

WSW 0 950 95 0 194 15 0 0 188 0 1442

W 0 411 12 0 0 0 0 0 0 0 423

WNW 0 0 0 0 0 0 0 0 0 0 0

NW 0 9 0 0 0 0 0 508 394 0 911

NtWi 0 0 0 0 0 0 0 400 0 0 400

Totals 0 1574 112 280 1377 1820 1078 980 582 74 7877

•
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TABLE 310.8-2

(Sheet 1 of 11)

MAJOR EMPLOYERS WITHIN 10 MILES OF THE SEABROOK SITE AND ESTIMATED NUMBER OF EMPLOYEES

Name of Firm

Hampton

J.D. Cahill Co.

Charles Greenman Co.

Hampton Machinery

Hopkin Hunt Co.

Palmer .& Sicard

Pearse Leather

Foss Manufacturing

Whites Welding

Advanced Speaker

Exeter Instruments

Hampton Water Works

Wands Inc.

Wheelabrator-Frye Inc.

Garnet Lumber Co.

Address (Sector)

Scott Road.
(N 4-5)
70 High Street
(NNE 4-5)
Exeter Road
(N 4-5)
Colonial Circle
(N 4-5)
Lafayette Road
(N 3-4)
7 Kershaw Avenue
(NNE 4-5)
Foss Road
(N .3-4)
6 Kershaw Avenue
(NNE 4-5)
432 Lafayette Road
(N 4-5)
70 High Street
(NNE 4-5)
52 High Street
(NNE 2;...3)
1 Lafayette Road
(N 1-2)
Liberty Lane
(N 3-4)
5 Dearborn Avenue
(NNE 3-4)

Type of Manufacturing

Poly~thylene coated paperboard

Leather and rubber soles

Tannery equipment repairing

Special industrial machinery

Sheet metal for heating and
ventilating
Contract leather finishing

Non-woven textiles

Welding

Speakers

Medical instrume~ts·

Water and·sewer

Oil heating equipment

Pollution control systems

Lumber

Approximate
Number of
Employees

40

14

30

3

62

35

12

1

25

5

N/A

20

180
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Name of Firm

TABLE 310.8-2
(Sheet 2 of 11)

Address (Sector) Type of Manufacturing

Approximate
Number of
Employees

Golden Eagle Coppersmiths Lafayette Road
(N 1-2)

Stillmeadow Glass Works Lafayette Road
(NW 1-2)

Merrill Lumber Co.

Mibo,Inc.

Rockingham County
Newspapers
Stark-MacDonald, Inc.

TOR Electronics

Hampton Falls

5 Deaborn Avenue
(NNE 3-4)
12 Evergreen Road
(N 3-4)
Depot Square
(NNE 3-4)
40 Sweetbriar Lane
(N 3-4)
625 Lafayette Road
(NNE 3-4)

Lumber

Buckles and bows

Newspaper publishing

Leather material

Time delay relays

Weathervanes and lanterns

Blown glass for labs

6

6

12

2

7

10

9

en
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Kensington

None

North Hampton

Arc-Way Welding

Giant Lift Equipment Co.
Inc.
LTP Enterprises Inc.

Hampton Pattern Works

•

203 Lafayette Road
(N 4-5)
136 Lafayette Road
(N 4-5).
34 Lafayette Road
(N 4-5)
91 Post Road
(N 5-6)

Steel fabrication

Vertical lift equipment

Structure fiberglass

Wood and metal patterns

•

1
~

16 r....en
c:: <
:;I "".en {/l

10
....

......0
\&):;1
(Xl

6
NN
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TABLE 310.8-2

(Sheet 3 of 11)

•
Name of firm

Seabrook

Address (Sector) Type of Manufacturing

Approximate
Number, of
Employees

Adhesive Machinery Corp.
(Ornsteen Chemicals)
Cargocaire Engineering
Corp.
Circle Machine Co.

Hale Bros.

House of White Birches

K.J. Quinn ,i Co.

Rockingham fireworks
Manufacturing Co.
Spherex Inc.

Tower Press Inc.

USM, Bailey Division

Welpro Inc.

Withey Press

Protective Materials
Corp. * .
D.G., O'Brien Inc.

Amesbury Machine Shop

folly Mill Road
(WSW 2-3)
Route 107
(W 2-3)
Stard Road
(W 1-2)
Stard Road
(W 1-2)
folly Mill Road
(SW 1-2)
folly Mill Road
(SW 1-2)
Lafayette Road
(W 1-2)
Walton Road
(S 1-2)
folly Mill Road
(SW 1~2)

Lafayette Road
(WSW 1-2)
New Zealand Road
(W 1-2)
Lafayette Road
(SW 1-2)
folly Mill Road
(WSW 2-3)
1 Chase'Park
(W 1-2)
(W 1-2)

Hot melt adhesives and
applicating equipment
Industrial dehumidifiers

Shoe Machinery

Small chains

Publishing books and magaz1nes

Industrial coatings and poly
urathane elastomers
fireworks

Light duty wheels

Magazine publishing

Plastic, rubber, and metal

Ladies 'shoes

Commercial printing

firearms parts

Electrical connector, atomic
reac tor part s

38

20

48

8

32

40

4

75

50

930

350

24

25

100

50

Ul
t<:lc:l
lld
I~

o
t-<Q'>
Ul

N

lld
'-<(I)
c: <:
::l 1-'.
(I) en

1-'.
~o

\O::l
00
N N

* Data from Town of Seabrook Planner



Name of Firm

South Hampton

None

Salisbury

TABLE 310.8-2
(Sheet 4 of 11)

Address (Sector) Type of Manufacturing

Approximate
Number of
Employees

Austin Precision Tool

Ba rt on Co rp .

Manson Boat Works

Tucker Machine Corp.

Vaughn Corp.

Vaughn Woodworking Inc.

Weld Machine Corp.

Elm Knoll Farm

Handicapped Artists

Amesbury

40 Ferry Street
(S 4-5)
40 Ferry Street
(S 4-5)
68 Bridge Road
(S 4-5)
284 Elm St. Rte.
(SSW 4-5)
386 Elm Street
(SW 4-5)
386 Elm Street
(SW 4-5)
47 Lafayette Road
(SSW 2-3)
240 Main Street
(SW 3-4)
8 Sandy Lane

" (S 4-5)

Precision parts and gages

Custom shipping boxes and
crates
Boat building and repairing

110 Screw machine products

Stonelined water heaters and
tanks, solar heaters
Wirebound boxes and crates

Machining, prototype hand screw
milling
Lumber

Prints, booklets, etc.

4

25

25

10

65

9

5

3

10

en
~tJ;l

lld
I~

o
t"'~
en

N

Advanced Absorber
Products
Amesbury Chair

Amesbury Metal Products

10 Morrill Street Microwave absorbers and radomes 21 ~
L<Cb

(SW 4-5)
c: <
:;3 t-I"

63 Clinton Street Chairs 5 Cb [/)
t-I"

(WSW 4-5)
...... 0
\D:;3

39 Oakland Street Metal stamping, fluorescent 100 00
N N

(SW 4-5) lighting fixtures, metal plating

• • •
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TABLE 310.8-2

(Sheet 5 of 11),

•
. Name of Firm

Vulcan Plastic Inc.

Amesbury Tool & Die Corp.

Bartley Machine and
Manufacturing
Bocra Engineering

Cado Fabricating

Cargocaire Engineering

New Plant Building

Dalton Manufacturing

Durasol Drug & Chemical

Henschel Corp.

LeBaron-Bonney Co.

MAT Reinforced Plastic

Merrimac Valley Foundry

No~th Shore Weeklies

Oakland Industries

R&G Manufacturing
(Amesbury Chair)

Address (Sector)

Noel Street
(SW 5-6)
24 Oakland Street
(SW 4-5)
Water Street
(SW 4-5)
R Street
(WSW 4-5)
144 Elm street
(SW 4-5)
6 Chestnut Street
(SW 4-5)
Monroe Street
(SW 4-5)
5 Clark Street
(WSW 4-5)
1 Oakland Street
(SW 4-5)
14 Cedar street
(WSW 4-5)
14 Washington
(SW 4-5)
79 Elm Street
(SW 4-5)
58 Mill Street
(SW 5-6)
21 Elm Street
(SW 4-5)
11 Oakland Street
(SW 4-5)
63 Clinton Street
(SW 4-5)

Type of Manufacturing

Injection molder and finisher

Tool and die stampings

Machinery parts

Special tools and dies, jigs
and fixtures
Transit cases, consoles
(machine work only)
Dehumidifiers, heat exchangers

Display fixtures and educational
materials
Erasers, dental adhesives,
cleaners
Marine signal systems, com
munication systems
Upholst~ry and top product kits

Molded fiberglass products

Iron castings, brass, bronze,
aluminum
Newspapers and printing

Sheet metal fabrication

Metal kitchen cabinets

Approximate
Number of
Employees

200

11

19

24

65

150

150

6

20

150

55

20

50

60

35

65

tr.l
t<:ltl:t

~ .....
o
I:""'Q'>
tr.l

N

:;J;:I
t...lb
t: <:
::l ....
lb en....
..... 0
\D::l
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TABLE 310.8-2
(Sheet 6 of 11)

Name of Firm

Reid Foundry

Sagamore Industrial
Finishes
Scandia Plastic

Alexander Syvinski

Dreamboat Corp.

Whittier Press and
North Shore Weeklies
Brazonics, Inc.

Flexaust Company

Haverhill Gas Company

Maple Wood Products Co.
Inc.
Michele Silverware &
Jewel ry Co., Inc.
Microfab, Inc.

Christesen Machine Co.
Inc.
Country Kitchens

Denis Brass Foundry

R.E. Kimball & Co.

Address (Sector)

Mill Street
(SW 5-6)
Rocky Hill Road
(SW 4-5)
36 High Street
(WSW 5-6)
38 Collins Avenue
(SW 4-5)
10 Merrill Street
(WSW 4-5)
21 Elm Street
(SW 4-5)
Haverhill Road
(SW 6-7)
Chestnut Street
(SW 5-6)
Hunt Road
(SW 6-7)
60 Merrimac Street
(SW 5-6)
36 Main Street
(SW 5-6)
Haverhill Road
(SW 6-7)
Haverhill Road
(SW 6-7)
34 Pond Street
(SW 5-6)
250 Main Street
(SW 5-6)
73 Merrimac Street
(SW 5-6)

Type of Manufacturing

Grey iron castings

Industrial finishes

Extrusion of plastic tubing

Leather tanning and finishing

Boat building and repairing

Commercial printing

Primary metals

Flexible hose

Natural gas

Toys and furniture

Jewelry

Printed circuit boards

Machinery and parts

Kitchen and bath vanity
cabinets
Brass and aluminum castings

Jellies, jams, and relishes

Approximate
Number of
Employees

25

11

32

99

9

4

80

50

139

56

40

190

3

2

10

3

til
t%lt:l:l
:;tl
II-'
o
t"'c;r>
til

N

:;tl
t...(1)
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TABLE 310.8-2

(Sheet 7 of 11)

•
Name·of Firm

Lowell's Boat Shop

Erikson-Hedlund
Stamponic Co~

The Old Newbury
Crafters, Inc.

Merrimac

Address (Sector)

459 Main Street
(SW 5-6)
39 Oakland Street
(SW 4-5)
36 Main Street
(SW 5-6)

Type of Manufacturing

Boats

Tools, dies

Silverware

Approximate
Number of
Employees

6

8

10

Metal Finishing, Inc.

Engel-Lewis Counter Co.
Inc.
Will-Mor Engineering Co.
Inc.

Newbury

Newburyport Press, Inc.

Parker River Marine

Newburyport

A. Rhodes Co., Inc.

Amesbury Specialty Co.
Inc.
Bay state Carbide
Tool Corp.
Berkshire Manufactured
Products, Inc.

2 Littles Court Metal finishing 23
(WSW 8-9) Ul

Liberty Street Shoe counters 150 t<:lt:d
::d

(WSW 8-9)
I .....

0

27 East Main Street Tools and machine parts 15 t"'Q'>
Ul

(WSW 8-9)
N

80 Hanover Street Printing 18
(S 7-8)
Route lA Marine equipment 6
(S 9-10)

46 Water Street Shi rt·s 27
(S 6-7)
Parker Street 50 ::d

(S 6-7)
'-<(I)
c: <

126 Merrima~ Street Tools 30
::3 ~.

(I) rn

(SSW 5-6)
~.

..... 0
1.0::3

116 Parker Street Precision stampings 75 00

(SSW 6-7)
NN

J



TABLE 310.8-2
(Sheet 8 of 11)

Name of Firm Address (Sector) Type of Manufacturing

Approximate
Number of
Employees

Circle Finishing, Inc.

Coca-Cola Bottling Co.

Contherm Co rp.

Geonautics, Inc.

Gould, Inc.

Kemtron Electron
Product s, Inc.
Leary's Beverages, Inc.

M & V Electroplating
Corp.
Newbury Tanning Corp.

Newburyport Daily News

Owens-Illinois, Inc.

S. Starensier, Inc.

stride Rite Corp.

Towle Mfg. Co.

Waverly News Co., Inc.

Essex Tool & Die, Inc.

International Light Inc.

•

Rt. 1 Traffic Circle Plating
(S 7-8)
504 Merrimac Street Bottling
(SSW 5-6)
Newburyport Trnpke. Heat exchangers
(S 7-8)
44 Merrimac Street Plastic molds
(SSW 5-6)
374 Merrimac Street Fuses
(SSW 5-6)
14 Prince Place Electronic components
(S 6-7)
504 Merrimac Street Bottling
(SSW 5-6)
5 Greenleaf Street Electroplating
(S 6-7)
12 Federal Street Leather finishing
(S 6-7)
23 Liberty Street Newspaper publishing
(S 6-7)
Parker Street Plastic products
(SSW 6-7)
5 Perkins Way Fabrics
(SSW 6-7)
Perkins Way Footwear
(SSW 6-7)
200 Merrimac Street Silverware
(SSW 5-6)
17 State Street Printing
(S 6-7)
Bridge Road Precision tools and dies
(SSW 5-6)
Dexter Industrial Electro-optical instrumentation
Green (SSW 6-7)

•

22

19

37

40

500

25

80

64

80

30

200

99

100

1,800

22

5

19

•

Ul
t'jtp
~, ....
o
~~
Ul

N
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...... 0
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TABLE 310.8-2

(Sheet 9 of 11)

•
Name of Firm

Littlefield Press

Piel Craftsmen Co.

Rivco, Inc.

stem Chemicals, Inc.

Lewis D. Bartley

Alfa-Laval, Inc.

West Newbury

None

Exeter

Address (Sector)

2 Federal Street
(S 6-7)
307 High Street
(SSW 5-6)
10 Prince Place
(S 6-7)
7 Mulliken Way
(SSW 7-8)
7 Spofford Street
(SSW 5-6)
Route I
(SSW 6-7)

Type of Manufacturing

Commercial printing

Ship models

Rivet setting tools

Chemicals

Metal stampings.

Heat exchangers

Approximate
Number of
Employees

9

2

5

16

3

37 til
t<:ltd

~~
o
t"'Q'>
til

N

Alrose Shoe Co., Inc.

Brockhouse Corporation

Chemtan Co., Inc.

Clemson Automotive
Fabrics
Exeter Footwear, Inc.

Exeter Machine Products

Exeter News-Letter Co.

1 Rockingham Street Footwear
(NW 8-9)
Exeter Industrial Metal fabrication
Park (NW 8-9)
Hampton Road Leather chemicals
(NW 7-8)
Chestnut Street Textile finishing
(NW 7-8)
93 Court Street Women's footwear
(NW 7-8)
Court Street Screw machine products
(NW 7-8)
255 Water Street. Newspaper publisher
(NW 7-8)

150

200

20

200

100

22

58

l;d
c....ro
c: <
~ .....
(l) CIl.....
~o
\D~

00
NN



TABLE 310.8-2
(Sheet 10 of 11)

Name of Firm

Blue Ribbon Sports, Inc.

GTE Sylvania, Inc.

Ideal Tape Co.

Prescott RE Mfg. Co. Inc.

Vapo rpak, Inc.

Hampshire Controls

Curtain Shop

Drew-It Corp.

Miljo Chemical Co. Inc.

Squamscott Press

Tyco La bo ra tori es, Inc.

Exeter & Hampton Electric
Co.
Freedom Shoe Co., Inc.

Milliken & Company

Wise Shoe Co., Inc.

Ra w Thong Co rp.

•

Address (Sector)

156 Front Street
(NW 8-9)
Portsmouth Avenue
(NNW 7-8)
Industrial Park,
off Epping Road
(NW 8-9)
10 Railroad
(NW 8-9)
Hampton Road
(NW 7-8)
P.O. Box M
(NW 7-8)
43 Water Street
(NW 7-8)
256 Front Street
(NW 8-9)
94 Epping Road
(NW 8-9)
17 Court Street
(NW 7-8)
Tyco Park
(NW 7-8)
225 Water Street
(NW 7-8)
15 Front Street
(NW 7-8)
Chestnut Street
(NW 7-8)
156 Front Street
(NW 8-9)
96 High Street
(NW 7-8)

Type of Manufacturing

Sport shoes

Electrical equipment

Tapes and adhesives

Pump equipment

Fuel catalyst system

Electronic controls

Draperies

Can crushers

leather coatings

Printing

Electronic

Electric light and power

Sport shoes

Industrial cotton finishing

Shoes

Rawhide laces

•

Approximate
Number of
Employees

110

500

12

12

20

N/A

5

5

3

2

33

139

N/A

200

300

8

•

CJ)

t>:Itd
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o
t""Q'>
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TABLE 310.8-2

(Sheet 11 of 11)

•

Route 101 Glass tubing
(N 10)
755 Portsmouth Ave. Sweeping compounds
(N 9-10)

Name of F' i rm

Donnelly Mfg. Co.

Import Leather, Inc.

Laurel Farms Dairy, Inc.

Regall Coatings, Inc.

Greenland

GTE Sylvania, Inc.

Ocean and Forest
Products Co.

Address (Sector)

Industrial Park,
Epping Road
(NW 8-9) .
Industrial Park,
Epping Road
(NW 8-9)
Pickpocket Road
(NW 8-9)
94 Epping Road
(NW 8-9)

Type of Manufacturing

Sheet metal fabrication

Leather imports

Dairy

Coatings for plastics

Approximate
Number of
Employees

N/A

N/A

13

4

74

7

en
trJb:l
~
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o
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en
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Information in ER-OLS, Section 2.1.2.3.e, and FSAR, Section
2.1.3.3.e, on Route 1 shopping center parking lot capacities
differs from data in CTE Figure B-5. The Applicant should explain
the reasons for the differences.

310.9

SB 1 & 2
ER-OLS

Revision 2
June 1982

•
RESPONSE: Section 2.1.2.3.e in the ER-OLS, and Section 2.l.3.3.e in the

FSAR, identified parking lot capacity estimates for the major
shopping centers along Route 1, within the 10-mile EPZ. These
estimates are as follows:

Lot Vehicle
Shopping Center Capacity* Estimate Sector

• Seabrook Plaza 710 W, 0-1 miles

• Seabrook Southgate 730 SW, 1-2 miles

• Convenience Shopping Center 50 S, 3-4 miles

• Hampton Court 750 N, 3-5 miles

• North Hampton Village 140 N, 5-6 miles
Shopping Center

• Southgate Plaza 550 NNE, 9-10 miles •Total 2,930

In addition to these, the estimate developed for the Evacuation
Time Estimate Study included restaurants and other smaller
commercial establishments along Route 1**, identified in Table
310.9-1.

Accordingly, the total vehicle lot capacity estimate for shopping
centers and minor commercial establishments is 5,150. Figure B-5
in the Evacuation Time Estimate Study presented this data in rose
format.

* As noted in both the ER-OLS and FSAR, vehicles parked at these facilities
were recorded for 10 days during the summer of 1979. Observations were
made between 1:00 p.m. and 5:00 pm. on both weekday and weekend periods.
Maximum vehicle observations were significantly lower than the capacity at
all facilities.

** It should be emphasized that inclusion of these additional parking lot
capacity estimates was an added conservatism used for the development of
evacuation clear times. Although it is reasonable to assume that some
double-counting in terms of vehicle demand is included, inclusion of this
vehicle demand is considered appronriate for use in estimating clear times.

R-35e

%.

•



SB 1 & 2 Revision 2
ER-OLS June 1982

• _. __ . -_....._-- ... - . ---_ ... _.. __ ._._-_... ._._.~ ... _..--. - .-.- - .. - - ,._....__.... _-.-_..

Table 310.9-1: Route 1 Parking Lot Capacity Estirnate* .

Lot Vehicle
Establishment Capacity* Estimate Sector

• David's Fish Market 7 S, 4-5 mi-
• Ann's Diner 10 S, 4-5 mi-• Kendrick's Restaurant 26 S, 3-4 mi.• King of the Road Seafood 15 SW, 1-2 mi-• Snack Bar 13 SW, 1-2 mi-
• Sunshine Fruit Stand 10 SW, 1-2 mi-• Burger Chef Restaurant 66 SW, 1-2 mi-• McDonald's Restaurant 86 SW, 1-2 m1.• Food Shop 16 SW, 1-2 mi.• Dunkin Donuts 12 WSW, 1-2 m1.• Tony's Restaurant 40 SW, 1-2 m1.• K's Country Rib House

Restaurant 25 WSW, 1-2 mi.• Bondi's Restaurant 35 W, 1-2 mi-• Hawaiian Garden Restaurant 58 W, 1-2 mi-• Muffi's Breakfast House 20 WNW, 0-1 mi-• The Big Apple Farmer's House 15 WNW, 0-1 mi-• Elegant Farmer Restaurant 43 NW, 1-2 mi-• • Silver Seahorse Gifts 24 NNW, 1-2 m1.
• Jerry's Restaurant and 4

Winds Lobster Pound 58 N, 1-2 m1.
• Galley Hatch Restaurant 81 NNE, 2-3 m1.• Pizza Hut Restaurant 27 NNE, 2-3 mi-• Friendly's Restaurant 47 NNE, 2-3 m1.
• Golden Hen Snack Bar/Grocery 12 NNE, 3-4 mi.
• Simone's House of Pancakes 10 NNE, 3-4 mi.• Conversation Piece Gifts 9 NNE, 3-4 mi.
• Fisherman's Landing Restaurant 80 NNE, 3-4 m1.• The Ship Restaurant 42 N, 4-5 mi-
• Newburyport Municipal

Parking Lot 280 S, 6-7 mi-
• Newburyport Municipal Parking

and Marina 250 S, 6-7 mi-
• Michael's Harborside 50 SSW, 5-6 m1.• Italian Sub Base Restaurant 30 S, 5-6 mi.• Clipper Marine Co. &Bait Shop 100 S, 5-6 m1.• Riverview Restaurant 89 S, 5-6 mi.
• Blue Roof Restaurant 45 S, 5-6 m1.• Soldati's Snack Bar 8 N, 5-6 mi.• Hector's Country Kitchen 140 NNE, 7-8 m1.• Red Lion Restaurant 120 NNE, 9-10 mi-• Hector's Restaurant 82 NNE, 9-10 m1.• Mr. Pancake Man Restaurant 50 NNE, 9-10 mi-• • Burger King Restaurant 89 NNE, 9-10 m1.

Total 2,220

* Excludes Major Shopping Centers



310.10 Siting Analysis

SB 1 & 2
ER-OLS

Revision 2
June 1982

•
RESPONSE:

310.11

RESPONSE:

What is the basis for the Applicant's conclusion that the station
would not be visible from the Governor Mesheck Weare House in
Hampton Falls (Section 2.6)?

Personal observation from front of house.

Siting Analysis

The Applicant should supply studies and information which indicate
the economic importance of beach-oriented activities to the towns
within 10 miles of the station site and to the state.

The towns which have ocean-beach frontage within 10 miles of
Seabrook Station are Rye, North Hampton, Hampton and Seabrook, New
Hampshire, and Salisbury, Newbury and Newburyport, Massachusetts.

From the Essex County Tourist Council in Peabody, Massachusetts,
the Applicant learned that in 1979, Professor Norman Cournoyer of
the University of Massachusetts estimated tourists in the entire
Essex County area would spend $115 million annually. This
estimate was based on 3.7 million visitor days at $30 per day.
This estimate was not broken down by town.

The Applicant has not been able to obtain any study or data which
is indicative of the economic contribution of the New Hampshire
beach area commerce. Two taxes are levied by the state on
businesses. They are the rooms and meals tax applied at the rate
of 6% and the business profits tax collected at 8% of net income.
The revenues go into the state general fund and are redistributed
according to a formula in which net valuation and population are
factors. Revenues collected by towns are not available to the
Applicant.

The amount of redistributed revenues is available by towns. The
Applicant judges the four seacoast towns as net producers of
revenue for the state. To the extent that this is true, the
redistributed revenues provide a crude low-side indication of the
business level in the towns. The 1981 distributions to the
seacoast towns were:

•

Town

Hampton
North Hampton
~e

Seabrook

Business Profits

$256,903
77,801
55,527

112,440

R-35f

Rooms & Meals

$65,575
17,082
21,003
26,722 •



• 310.12 Siting Analysis

SB 1 & 2
ER-OLS

Revision 2
June 1982

- - --I

The Applicant should comment on the following concerns raised at
the Seabrook scoping meeting on December 2. 1981:

a. Even under normal operating conditions. the existence of the
plant will represent a threat to some percentage of the
summer beach-oriented population and will reduce beach
attendance as a consequence. Hence. the economic foundation
of specific towns and the state. which rely on tourism. could
be threatened.

b. In the event of an accident which results in the release of
radioactive material in the beach area. the beach economy
would be permanently and adversely affected. even if the
beach were decontaminated.

•

RESPONSE: a. The Applicant sees this as a valid concern for area
businessmen but feels the viewpoint is pessimistic and
unsupported by experiences elsewhere. In 1974. the Applicant
contacted spokesmen in the vicinity of several nuclear
plants. The findings were reported in Applicant's Direct
Testimony No. 18. post-transcript page 590. A recent spot
check by the author of that testimony found no negative
change in the business activity previously reported at any of
the locations checked.

For example. in the 10 miles around Oyster Creek. a building
boom has been experienced producing many housing facilities
especially for retired persons. Beach attendance in that
area continues to grow and numbered about twice the New
Hampshire beach attendance this past summer.

•

b. The Applicant feels that this concern is also valid but
overstated. Many unfortunate experiences could discourage
tourism including fish kills. oil spills. riots or a nuclear
accident. but once the hazard is shown to be removed.
tourists will forget and return. This is the case in the TMI
area. Personal communication with local utility information
manager indicates that tourism is not suffering from the TMI
accident. In fact. attendance at the TMI information center
is above the pre-accident numbers •

R-35g



310.13 Siting Analysis

SB 1 & 2
ER-OLS

Revision 2
June 1982

•
In response to Question 310.3, the Applicant indicated that Unit 1
would pay $42.6 million to the state and Unit 2 would pay 3.9
million to the Town of Seabrook. Does the $42.6 million payment
include real estate taxes to the Town of Seabrook? Or is the
Applicant suggesting that real estate tax payments would be made
to local jurisdictions during the construction period, but such
payments would be made only to the state during the operating
period?

RESPONSE: Answer 310.3 was predicated on state taxing of completed
facilities - an assumption. The Unit 1 figure was a payment to
the state only based on that assumption.

310.14 Siting Analysis

At the present time, is the state legislature considering
proposals to establish a state real estate tax on electric
generating stations? If the state legislature is considering such
proposals, would local jurisdictions retain any right to implement
a real estate tax levy on generating stations? If they would
retain such a right, what conditions would be imposed? If, under
these tax proposals, local jurisdictions did not retain the right
to tax, how would taxes be distributed to local governments?

Assuming no change in state laws governing local real estate tax
policy, what is the Applicant's estimate of Unit l's assessment in
the Town of Seabrook during the startup year? What percent of the
Town's total assessed value would Unit 1 represent in the startup
year? What is the Applicant's estimate of Unit 2's assessment in
the Town of Seabrook during its startup year? What percent of the
Town's total assessed value would both units represent in that
same (Unit 2's) startup year? The Applicant should provide all
necessary assumptions in presenting the response.

•

RESPONSE: a.

b.

No, the state legislature is not considering proposals to
establish a state real estate tax on electric generating
stations.

It must be said that any response to this question can be no
more than an estimate. There are only assumptions to base an
answer on. The applicant has tried unsuccessfully to
determine the Town Assessor's basis for evaluation. Also,
application has been made under New Hampshire Statute RSA
72:l2-a to exempt approximately $140 million of pollution
control equipment and structures from real estate taxes for
25 years. The determination of this application may not be
made for several months. These two items alone in~roduce a
substantial degree of uncertainty in this answer.

R-35h
2

•



The Town recently engaged the Thor~sen Group to review the
town's growth patterns and to make suggestions for future
town policy. To what extent the consultant's recommendations
will be adopted is not known. The discussion on revenue
generation and tax consequences from the Thoresen Report is
provided as Table 310.14-1. The Applicant is interested in
levelizing real estate taxes for a long-term period. The
Town's position has not been made known. With those
uncertainties, the Applicant makes the following estimates
assuming the Town will assess the station facilities at
approximately two-thirds their cost of construction and that
the net valuation of other real estate in town will grow at
3% per year from 1980.

•
SB 1 & 2

ER-OLS

Unit 1 and Common 1984
Unit 2 1985
Unit 1 & Unit 2 1986

Estimated Valuation

$1,008,000
580,413

1,588,413

Revision 2
June 1982

•
310.15

In 1986, the estimated plant valuation is 95% of the
estimated town net valuation.

Identify any impacts to cultural resources in the vicinity of the
plant property and transmission line corridors which could
potentially result from the operation and maintenance of the
plant. Provide copies of any correspondence with the State
Historic Preservation Office on this subject.

RESPONSE:

•

Cultural resources have been reviewed in the town of Seabrook as
well as within those communities through which the transmission
lines associated with Seabrook Station pass~ Historical sites
were checked by review of the National Register of Historic Places
plus Federal Register listings through to present. No historical
site contained in the register is so close, either to the plant or
the transmission line corridor, to be impacted by their operation
and maintenance. In addition to actual placement on the National
Register of Historic Places, an historic site may also be in the
process of being evaluated as an historic place. The State
Historic Preservation Office after review of locally prepared
nominations and approval by the State Review Board, forwards the
nomination to the National Register of Historic Places who makes a
final determination on the proposed sites eligibility. To
ascertain what sites, if any, are in the process of being
designated. by these means, the New Hampshire Historic Preservation
Office was contacted. Discussions with Dr., Gary Hume of that
office reveal that in the vicinity of the plant and transmission
corridor two historic districts have been nominated by local
citizens. These two are in South Hampton and they are locat~d

along the path of the approved transmission corridor. These
districts are presently referenced as the Hilltop District and the
Jewellton District. Their locations and the transmission line
corridor are sho~ in the attached map (Figure 310.15-1).

lIEEE Committee Report, "A Comparison of Methods for Calculating Audible
Noise of High Voltage Transmission Lines," presented at IEEE Power
Engineering Society Winter Meeting, New York, Jan. 31 - Feb. 5, 1982.

R-35i
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NH 47-20 - Hunts Island
NH 47-21 - Construction Site
NH 47-22 - Seabrook Marsh
NH 47-55 - Farm Lane Seabrook
NH 47-56 - Hampton Marsh Edge t Depot Rd. t Hampton Falls
NH 47-58 - South Rock Storage Area

The operation and maintenance of the line should have no
unacceptable impact on these historical resources. In operation t

the lines are silent except during inclement weather when under
worst case conditions (heavy precipitation) corona associated
noise could reach 50 to 55 dB(A)1 at the transmission corridor
edge. Whereas this noise level is the equivalent of moderate
rainfall on foliage it is intuitively obvious that the imposition
of this transmission line noise would be imperceptible over
natural noises. It would also be highly unlikely that one would
choose such weather to view the exterior features of such
historical resources. Other transmission line operational impact
potentials that typically receive consideration such as
radio-television interference t ozone and electric field effects
are not believed to be relevent to historic sites. Line
maintenance will entail periodic control of corridor vegetation
and possibly repair of line structures. In these instances the
maintenance activities would be confined to the corridor and while
it could present some distraction to viewers of the features of
the historic district it would not t however, impact the tangible
elements that compose the district.

Archaeological resources in the vicinity of the plant are known
principally from the work of Dr. Charles Bolian and his co-workers
who located and excavated several sites prior to construction. 2

The following archaeological sites are known to exist t or to have
existed within the plant vicinity:

SB I & 2
ER-OLS
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unknown
Indian

No

Of these six t the first three were excavated under contract to
Public Service Company of New Hampshire in 1974 and 1975. Sites
NH 47-55 and 56 that lie beyond the site have recovered some
material there. Site NH 47-58 is located within the perimeter
fencing of the site but it has not been systematically excavated.
Currently it lies in an area where rock is stored. Plant
operation should have no impact on the unexcavated archaeological
sites on or adjacent to the site. No operational or maintenance
activity requires disturbance of the soils in these areas.

Archaeological sites on the transmission line corridor are
at this time except for an area t in South Hampton known as
Ground Hill, that reportedly has produced some arrowheads.
systematic excavation has been performed in this area.
Transmission line operation and maintenance will not disturb the
topsoil and therefore should not impact archae logical resources.
Copies of written correspondence between Public Service Company of
New Hampshire and the State Historic Preservation Office are
attached (R-35k thru R-35n).

2C• E. Bolian t Archaelogical Excavations at the Seabrook Station Sites t

Final Report to Public Service Company of New Hampshire.

R-35j
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REVIiHJB GJiNmATI~

Atl>TAX~

Discussion on Revenue Generation and Tax Consequences. Source: Seabrook
Growth Analysis and Development Plan. Prepared by the Thoresen group,
Portsmouth, New Hampshire for the Seabrook Planning Board and office of
State Planning. June 1981.

'1he single rmst dramatic 1nplct that a nuclear generating facility (or
any major energy generating facHity) has on a 00munity in New Hanpshire
is its ability to generate tax revenue for the DQIlicipality through the
property tax. .

A generating facility is a capital intensive investment which is taxed
for its real estate value. A generating station in any camunity in
New Hanpshire is likely to be one of or the biggest single taxpayer in
the lIWlicipal1ty. In Seabrook this is especially tnae because of the
size ot the WldertBking. While Beabrookdoes not have the highest
equalized assessed value in the State, it could have by the time that
Beabrook Station is caiplete.

Table .3.1 below Soowa the c:lrBmatic change over time of the public electric
valuation in relationship to the total evaluation of the 1'cMl.

Table 3.1: PEIONI' OF ElXmUC urUJ'lY VAWATIOO OF 'lOl'AL VAIJJATI~

en
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~~
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en

N

Public Electric

1970-
$601,150

1979

$221,505,500

Net Total Valuation 29,007,030

Electric as Percent 2.1'
of Total

Source: Annual Reports

316,454,885
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The data shows that the public electric utility in ten years has grown fran
2.1 percent tn 70 percent of too total net valuation of the camunity.
Furthenoore, the net valuation has grown 991 percent in the decade. The
public electric category grew a pheOOllllmal 36,747 percent.

The trsnendous increase in assessed value In tum allows the nunicipality
to increase its revenue generating capability. Such an increase in the
revenue base allows the camunity to choose to either (1) increase services
greatly with a relatively constant tax rate, (2) lIBintain service levels
with a reduced tax rate, or (3) adopt both a lower tax rate and a higher
level of services. While these factors are easy to describe they are
difficult to distinguish when looking at cama.mity data.

'Ibe tranendous increase iQ assessed value rmkes the tax burden IIlJCh less
onerous per dollar of expend!ture. For exanple, in 1970 if Seabrook
raised its tax rate $1.00 it would generate about $29,000 01 tax revenue.
In 1979, however, the same $1.00 increase .:wd raise about $316,450
in tax revenue. .

The total assessed value at Seabrook will continue to increase draDB.tically
as Seabrook Station DOves toward project coopletion. It is est1nated by
the Town I S assessor that Seabrook Station may account for up to 90 percent
of the total assessed value by the time it Is caJPlete.

'!be Town I s increased revenue generating capacity has allowed it to increase
expenditure levels significantly over the decade while still preserving
a relatively low tax rate. Between .1970 and 1979, for example, expenditures
for rmnlcipal purposes increased overall by 609 percent. During this
time the tax rate decreased from $30.00 in 1970 to $13.70 in 1979.

In the last few years the Town Meeting has voted to expend funds on a
variety of nunlcipal projects that \\QUId have been difficult or iqlossible
without Seabrook Station. For exanple, it voted to expend $680,000 for
a new 'Ibwn Ilall, $1.5 million for a recreation center, $900,000 for
exploration and developnent of new water sources and 1nJ)rovsnents to the
systen, $220,000 tor purchase of beach and dWle area, and $100,000 for
the fII.lJlicipal Wilding fund.

Camunity Inpact: '11le short tenn inpact of the construction of Seabrook
Station is that the assessed value and revenues are likely to increase

• • •
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at a rate faster than namicipal expenditures thus lowering taxes. Major
.fIllI1icipal expenditures for capital facilities are likely to be lIBde fran
current revenue rather than from long-tenn bonds.

Over the long tenn, tDvever, the Town DllSt take care to forecast its
revenue and expenditure needs. Particularly inportant is to evaluate
the IIsSessnent polic~es reprd1ng a public utility. In general t8J1QS,
assesement ot a public utility is not like a house, .a canoarcial or
other industrial facility. Custanarily over time, houses, carmercial
establisbnents, and industrial facilities increase in value.

Public utilities. OIl the other hand, take the position that generating
stations depreciate in value over time. 111is occurs, they argue, because
the equipnent wears out and has to be replaced and because generating
stations custanarily are not sold thus there is no lllU'ket value for the
station. Therefore, on a IUlJt)er of occasions there has been dl~t
between nunicipal assessing officials as to what constitutes fair market
value of the generatiPB station.

In order to help understand the different assessing approaches no concept
graphs are provided below. 1be first one sOOws the MSeSSed value if
one follows the depreciating value approacll. '1be second one stXJWB an
approach where the essessed value 1& leveled out over time.
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In each case, the assessed value increases up to the point when operation
begins. 1ben under the first approach the assessed value of the plant
declines as the plant ages. Under the other approach the assessed value
drops to a level1zed point and stays that way over time (provided that
the utility does not alter the plant).

It is inportant to understand these differences pr1nlLrily for the purpose
of forecasting future revenues in relationship to camunity needs. For
exanple, nunicipal facilities, like the new 'Ibwn Offices, or services,
like the water systElll, may require major capital inprovanents during the
useful life of Seabrook Station. Deciding what assessing approach best
meets carrwnity needs will help the Town plan wisely for its future.

• •
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STATE OF N.I·:\V IlA"il'SlIlltI:;

f>J·:I':\ltT;\J/·:i':T or HI-:SCHHlCI';S ",HI f':(~():--':():-'JI(: l>1·:VELOI'MI·;NT

P. O. UOX fJ~G···5TATt: IIOU~;C ANI'{(Y.···CONCO'fO..Nr: ..... IfldJlPSHIPE···.O::J301

June.: 12, 1~73

•

•

Nr. Donald E. Tho/llson
Engineering Technician
Public Service Comp.:lOy of t\ew Ilamp:;hire
lOa7'E1m Street
Nanchcster, New Hampshire 03105

Dear y~. Thomson:

111is is to confirm our June 8 discussion concerning the Seabrook Nt.:clcar Station
Unit No.1 nnd historic resources.

. .
. .

Co~issioncr George Gumnn, as State lIistoric Prcservntion Officer: for the
l"\ation:l1 l!istoric Prcscrva tion Ac t of 1"966 (1'. L. 89-665L is postponing .:l response
unLl the New Hampshire St«tc Sitc Evaluation COII~nittcc"reports in August 1973.'

.~.~:c1YZ?J..tr~'J'...·.... J '\
.. tt . '.' \~'~-J

'[..(..cu.....; .'. . Of
.. ' ~ry N'/eglum '

Consultant in Historic
Preservation PL:mning'

MMJ/jav

! ..

R-35k

....... ~
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I'; III I I:: I:: ! I I,· J ':

)'lIhlir; ~;"!'vif:e (:0:111':111:,' (If
lUOO EJIll Street
l1:mclw:Hcr, Ncw l!<!mlH;lli re

Dc~r Nr. n~silicre:

03101

"-. -------

r,g '.,·C di.SClIsscd, tllC t:-:l11srni~;:;ion .line p!.·ojcct is sl:uject lO th0 intlcpenJent fe:derr.l
rt.: v i CI.: rcq II i remen t s .1 ~ imp 11'Ill'': III cd by .. hc !uiv'i :·wry COUll '~il un II i~; tur':'c l're sc: rV.1l: j on
"Procedurc:; for ::hc l'rot.::ction of lli~;tor.ic .1Ilt! el:ltll~-:jl Prop,::nic:;" (36 eFR 800).
T'lcse pl'ocedurcs reC'luin: the Jli~toric rrcserv.1tiol~ ()ffice tu reviL'\,' :~nd C0r.l:11~nt on all
f\:der<llJy funded, as~;istcd, anu licensed proje.:cts in :'-ie'.,' ll:.ll~lpshirc ,.i1ich might affect
historir:al, L1r"chitcctur.1I, ill"chco.logical, <llld other cultural re::;ources listed in, or
eligible for, the !\utiOll:ll I':~gister of Jlistoric Places.

Timely cOlllpli<lnce with 36 eFR 800 is nccessnry tp avoid d~l~ys in project implementation.
/)12pe.:ndin;; on rC50urcc:; ;111d potential ill!:I:1CtS of til\:~ projl'ct on rcsoOJrce5, the revic,,,.
proce:·;s may require.: :iurvl~Y~ and a~:;scs~'I1:·..:nts to ilh:ntify illllJ ev~lllatc resourcc~ Hhich
si:ouJd ~l: t.:l:ten into ;ICC-Olillt, ,I~ \0/(·11 .1S [orl".:!l COlllI:l!.·llt by the N<ttion.:tl RCljister and/or
"'.dvi·;ory (;ou:1cil (for <!et:tils sec tllc vnclo:;ure, "!'\'l!l:r:ll ClIl.tllr.. 1 l:esoul~C"s I·:evicw
!' r· )~ :,; :'1 res ... ") .

TI' .:lctiv.:lte the rcvic\-l process, it 15 recoltlfolcntll.:d th:It tll0 illfor:I1.:!tion described 011 tlte
..:nclosure be forwarded to the lIistor ic Pr~serv.:1tion Off iCL' ,>'i. til thc requ'.!st for rC'lic,-.'
o[ the potcntial ir:lPilCts of the p::ojcct. Tile initial rl'vi\:\J 'olill l.:e performcd normally
\..·ithia tllrec '".cek$ of il rCCftlcst. ,\ dc:ter:ll!.:latioll of "no cl'l'l'ct" 1l1(".1n~; tlte rrojl'ct h'lS

hl'L'n rcconll!lcndc:d to procl'l't!. [f t.he (h','c:nllj":ltioll i~; Olll' ul '·.1dvl.'r:,;c ·cff.::ct'· or
"potenti.:!l :lJversc effect", tile rcv.ietol letter \:ilJ. recUl:i;I:'.·lld cOlldition:; to ue ml~t

1J ...·[orc the advcrsc effect is :lvcL!cd or ;ld\.~(jll~lll'1:-, ::Ii.tir.:I1 ...·c1.

!I. sum!nary of the Historic Prcscrvariol1 Offic(' services :1!~d rl:$i'0llsibilitics is <!vailablc
IIpon rCl')ucst. As appropriate, or ;IS rCCjuestcd, clcr::d.10d iIlC()J~:~l'ltioll C'l the /~dvisory

Council proccdures, typl.·::; of ~;I~r.VCY, rv!l;I!Jilitatjon ~;t:ITlr1;trd:;, [(~dl'r:l1. Un: inccnt: ..(,s
[or rehabi.1it:ltion :lnJ prc:;el· .... :ltlOli. ~H1ti other' elli.tlc.line.:~i .lnd tecJllll"::ll infol":l1ation
will he provided.

Sincerely,

C1J~/..I'..JJ~A..~+~__
C.1ry \". flullIe, II.rcltcolol: i.::l
COIIIJlliancc: Coordin.1tol·

•

•
C\·:i::cr:
r:(': .Jo:;.:p" 1I01! I',J I , i\CI!I'.

F(,·I'·":II I":"I/c,/ ,/'
1\.,;-.i"ll:l"1. 1'1:11111111:: C:":n'ui::::illll R-35L
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\';111 J U. 1:.1::' I j'.:1"I:

J-:IIV (J"()11ll1i.:lIl :11. 'l'c(:Jlld <".1 :.111

1'111)1 it: Sl:l"vl'.:e Co. of iLI/.
Box 3YJ
~1.1nchc~;ter, N.H. 03105.

De.:l}' Paul:

I a::l el,c.l():;in~ with tid.::; It,:tter p.:lgc::; J9-22 ·.tnu 2/,-26
of the CIJJ tur.:l1 Re50urce~ Surv;,:\,; Invcnt~!:i', .:Inc! ,Pl.:l~::' .
fO!,_South H.1:r.pton. N_~\... iI.11~')!;hirc, prep.1ri.~J j·brell J9BO
by the Str.1fford Rockingh:J:n REgion,11 Council. These'
pages describe the architectural properties and
scenic v is tn s of the Hill top <l;\d Jewell to\"tl !!i storie
Districts. noth <lre loc<l1 hi!;toric districts <lls.o,
proposed fo!' the N<ltionDl Rc~istcr of lIisto~':icl)l~ccs_.,. .
The 'lcCO!l1p~ny !~.:lp shOt,s the bou;lJ:1ries of these. di~tricts
:toll the ;1j)j>r"oxirnnte po~:ii.:ion of the tl-:1nsmis!;ionlilk.·
::·.Ile lh.:Jt the line p.lsse:i thrulI'gll tlte Hll1toj> 'i.ll!;'tL"i;:t·
0:1 the' e.:lst anJ Jewcl1to"'Tl scenic vist .."ion tlies·outh.
o:)]~' on~ :1t'cheo1ogical s1 te is shotmcn, the !1!<.lr. the
i:"I1"'",11 :11-.··.' i"Qm widell l'ol JI'I·t'(lI'~; IlilVfO pl>I';,i,.i,'.J
l'!'l!ldslUric J'cl:tains froll! Indi:!Il (;~'o\!lid liil i, ..

No other lllc:ll hbtoric distr.icts ,,,1.libe cffel'ted bv
.:IllY of tl:~ tr3nsmissiOll lines, hut p~tcnt{aI1)'('ligibll!
propl·rt ies ;)s nOtIl' known for Ki.ngston and .other .:lrl~;!S

wi] I be for"";lrdcd to you nc:,t Heck.•.The Iliajc.n· ure.:l
of" impi.lct :llId the srcatcst hi~;!:oric presc~vation'

comp] i<lncc prohlern \lI'i11 n:n::lLn in S.olith Ibmpton; 'Wl~i

believe.

Sinc"a y , ' .
7j;~

G:l ry t:~lIl1e. Archeologist
CampI i[t,~~ Cnorclin;ltor

R-35m
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Bruce Smith
Public Service Co. of NH
1000 Elm Str.eet
M.:mchester, Nil 03101
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Dear Mr. Smith:

As requested, I am attaching to this letter anoth~r

copy of pages 19-22 nnd 24-26 of the £~lturaJ. Resources
Suryey, Inventory, and Pl;\n for South JInmpton,
Nct.! H;,mnshir':" anu a map of the South Hampton multiple
resource arca (in preparation) showing the boundaries
of four proposed districts, including the Hilltbp nnd
Jc~elltown districts, as originally transmitted to
Paul R. Basiliere on October 9, 1981. However, on this
copy of the map I have not attempted to illustrate the
approximate position of the proposed transmission line.
Also, the excerpts from the report have handwrittcn
editorial comments not present on the ori~inal copy;
these were added by the office of Christopher Closs,
Preservation Consultant, during a redraft of the content
for a formnl nomination of the multiple resource area
to the N.1tional Register,

1. h.:Jve been informed thnt the nomi.nntion will be stlbmitted
to the Preserv.1tion Office in April or Mny, 1982, bllt
tllnt the ilresent draft could be edited in a few days
f,or l'lIrpo:;cs of ;1 rl"(lIC':;l fnr .:1 dct(·rmin:rt.ion of
(·li.I:ihj J il.y hy ('hl' KI.·(·JWI',

S i IW{1.. ]y, '-:"//
Clv'f/ tt); i 1·lt.~/l..L

:"'(' f •..• : ,"'

R-35n
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• 320.0 UTILITY FINANCE BRANCH
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320.1
(ER)

RESPONSE:

Explain the basis of the statement at p. 1.2-1 that "The production
of electricity from this plant (Seabrook) will displace
approximately 23,000,000 BBLS of oil per year .....

This statement is based on Seabrook Station replacing oil
generation with a 11,000 BTU/KWHR heat rate, oil with a BTU
content of 6.2 MBTU/Barrel, and a Seabrook Station availability of
65%.

320.2
(ER)

11,000 (BTU/KWHR) X 1000 KWHR X .65 X 2300 (~v) X 8760 (HOURS)
MWHR YEAR

6,200,000 (BTU/BARREL)

Quantify the expected effect, if any, of Seabrook 1 and 2 on
baseload consumption of coal.

23,235,194
BARRELS

YEAR

The following table lists the decrease in coal consumption with
Seabrook 1 and 2 online.

36.4 377.9·210.6 222.1 131.4 59.7 57.1•
RESPONSE:

1981~ 1985 1986

Decreased coal 4.6
Consumption
(tons x 103 )

1987 1988 1989 1990 1991

320.3
(ER)

RESPONSE:

This is based on a NEPOOL Dispatch only. It is probable that the
small decrease in coal-fired generation will not occur because of
economy sales to the New York Power Pool.

For the year 1980 provide (a) a breakdown of electricity
generated by fuel type (coal, nuclear, etc.), and (b) the average
production cost by fuel type.

NOTE: This response is based on composite FERC Form 1 data from
all New England utilities.•

TYPE

HYDRO
NUCLEAR
COAL
OIL

1980 ENERGY
(%) OF TOTAL

4.36
28.71

5.80
61.13

AVERAGE
COST

(MILLS/KWHR)

5.S
16.9
40.8

R-36



Indicate the proportion of the estimated capital costs for
Seabrook 1 and 2 which has already been spent.• 320.4

(ER)

RESPONSE:

AREA

UNIT 1
UNIT 2
COMMON
INDIRECTS

SB 1 & 2
ER-OLS

(%) EXPENDED AS
OF JUNE 30, 1981

63%
36%
59%
36%

Revision 1
February 1982

Provide the following:

A production cost analysis which shows the difference in system
production costs associated with the availability vs.
unavailability of the proposed nuclear addition. Note, the
resulting cost differential should be limited solely to the
variable or incremental cost associated with generating
electricity from the proposed nuclear addition and the sources of
replacement energy. If, in your analysis, other factors influence
the cost differential, explain in detail •

•

320.5
(ER)

a. The analysis should provide results on an annual basis
covering the period from initial operation of the first unit
through five full years of operation of the last unit.

b. Where more than one utility shares ownership in the proposed
nuclear addition, the analysis should include results for the
aggregate of all participants. However, given that Seabrook
I and 2 are expected to be centrally dispatched as NEPOOL
units, this analysis may be performed for NEPOOL as a whole.

c. The analysis should assume electrical energy requirements
grow at (1) the system's latest official forecasted growth
rate, and (2) zero growth from latest actual annual energy
requirements.

d. All underlying assumptions should be explicitly identified
and explained.

•

e. For each year (and for each growth rate scenario), the
following results should be clearly stated: (1) system
production costs with the proposed nuclear addition available
as scheduled; (2) system production costs without the
proposed nuclear addition available; (3) the capacity factor
assumed for the nuclear addition; (4) the average fuel cost
and variable 0 & M for the nuclear addition, and the sources
of replacement energy (by fuel type) - both expressed in
mills per kWh; and (5) the proportion of replacement energy
assumed to be provided by coal, oil, gas, etc.

-.

R-37



Since the ownership of Seabrook Station is split among NEPOOL
members, the production cost analysis is for NEPOOL as a whole.

RESPONSE:

SB 1 & 2
ER-OLS

Revision 2
June 1982

•
The only difference in input data between production cost runs on
the same load forecast was Seabrook Station in or out of service
and the unit maintenance schedule. Since maintenance is scheduled
to levelize risk, the maintenance schedule was different with
Seabrook Station in and out of service and with each load
forecast. This maintenance schedule difference should have little
effect on yearly production costs.

The following values were used for Seabrook 1 and 2 for all
production cost runs:

Year(19)
Unit Description 84 85 86 87 88 89 90 91

Seabrook 1 Capacity Factor(%) 59 63 64 69 68 74 73 74
Seabrook 1 Fuel Cost

(MILLS/KWHR) 11 11 10 10 11 11 11 12
Seabrook 1 Fixed O&M ($M) 341 42 46 50 55 60 65 70

Seabrook 2 Capacity Factor(%) 59 63 64 69 68 74
Seabrook 2 Fuel Cost

(MILLS/KWHR) 12 11 11 11 11 12
Seabrook 2 Fixed O&M ($M) 2 291 50 55 60 65 70

1partial Year Operation

2 additions are not included. This amount is 17 million in 1987.Capital

,The answers for part (e) based on the system's latest official
forecast are shown in Table 320.5-1, and the answers for part (e)
based on zero growth from the latest actual annual energy
requirements (1980) are shown in Table 320.5-2.

In Table 320.5-1 and Table 320.5-2, the source of replacement
energy to service load is the ultimate source of the power
generated, therefore, pumped hydro generation is not shown as such.

The following assumptions were made for this analysis:

I
'2.

1. The Pilgrim 2 1150 MW nuclear unit was to be installed in
December 1991. Since this analysis was completed, Pilgrim 2
has been cancelled. However, the quantitative impact of the
cancellation of Pilgrim 2 on these values is negligible.

2.

3.

The Sears Island 568 MW coal unit was to be installed
December 1991. This unit does not have a Construction Permit •

Energy banking was modeled with the Hydro Quebec system
between March and November beginning in 1987. This
transaction was modeled as a 600 MW pumped hydro site with
the savings split 60/40 (New England/Hydro Quebec) between
each system.
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From January 1981 through January 1987, there were 21 units
representing 2760 MWof capacity converted from oil to coal
firing.

•• 4.

SB 1& 2
. ER-OLS

'Revision 1
February 1982

l

•

•

5. No economy transactions between pools. were modeled •
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To expedite the meteorological review, provide hour-by-hour
meteorological data from the on-site meteorological measure
ments program for the period April 1979-March 1980, using
the enclosed guidance on tape attributes.

451.01
(2.3)
(ER)

a.

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
b. One complete year (i.e., no missing hourly data) of data is

used by the staff in the calculation of Reactor Accident
Consequences (CRAC) computational procedure. Data recovery
for the one-year period April 1979 - March 1980 was less than
100%, indicating that data needs to be substituted for the
staff to perform the CRAC analysis. Provide substituted data
for all missing periods, identify the source of substituted
data, and provide a brief description of the bases for
selecting substituted data.

RESPONSE: a.

b.

A magnetic tape containing a file of hour-by-hour
meteorological data from the on-site meteorological
measurements program for the period April 1979 - March 1980
has been provided to the NRC.

A second file of hour-by-hour meteorological data with data
substituted for all missing periods was provided on the same
magnetic tape. This file represents the meteorological data
used as input to the CRAC analysis presented in Chapter 7 of
the ER-OLS. Missing data periods were replaced with data
values from the previous valid hour. •

451.02
(2.3)
(ER)

For reviews of Operating License Applications, at least two years
(preferably three or more) of on-site meteorological data are to
be submitted with the Environmental Report (see Regulatory Guide
4.2, Revision 2). Only one year (April 1979 - March 1980) has
been submitted with the Seabrook Environmental Report. Two years
of data (Decembet 1971 - November 1972 and December 1972 
November 1973) were submitted during review of the Construction
Permit Application. However, after each one-year period of
meteorological data collected at the Seabrook Site, the
measurements program has been changed, preventing combination into
a multi-year period of record.

a) Provide a comparison of data from the most recent one-year
period with earlier periods, contrasting wind speed
distributions, wind direction frequencies, and occurrences of
atmospheric stability classes by annual cycles.

b) Provide comparisons of calculated short-term X/Q values (used
in Chapter 7 of the ER) and annual X/Q values (used in
Chapter 5 of the ER) for each one-year period of record.

c) Provide joint frequency distributions (or hour-by-hour data
on magnetic tape) of wind speed and wind direction for the
43-foot level by temperature difference between the 43-foot
and l50-foot levels for period April 1980 - March 1981.
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• • •
TABLE 320.5-1 PRODUCTION COST ANALYSIS FOR SEABROOK STATION

APRIL I, 1981 NEPOOL LOAD FORECAST

1984 1985 1986 1987 1988 1989 1990 1991-- -- -- -- -- -- -- --
I TOTAL SYSTEM NET ENERGY REQUIREMENTS 91659 93977 96472 99211 102125 105275 108526 111849·

(GWH)

TOTAL SYSTEM PRODUCTION COST ($M)
2 Seabrook Station Not in Service 4312.3 4748.3 4978.6 5664.5 6649.3 7754.9 9159.2 10349.0
3 Seabrook Station In Service 4008.0 4339.7 4230.0 4522.6 5297~8 6019.5 7158-.1 8003.9

4· Cumulative Penalty with Seabrook 304.3 712.9 1461.5 2603.4 3954.9 5690.3 7691~4 10037.1
Station Not In Service

AVERAGE FUEL COST (MILLS!KWHR) FOR REPLACEMENT SOURCES en
~·td

5 Coal-Seabrook Station Not In· 29.7 32.8 36.5 40.2 44.2 48.7 53.5 57.9 . :;:'~
Service 0

t"'c;r>

6 Coal-Seabrook Station In Service 29.7 32.8 36.5 40.2 44.2 48.6 53.5 57.9
en

N·

7 Oi1-Se.abrookStation Not In 76.7 85.4 . 95.0' 106.4 119~1 133.7 149.7 164.:0
'.'Service

8 Oil-Seabrook Station In Service' 76.8 85.7 94.7 104.6 116.7 129.4 144.3 157.5

VARIABLE O&M (MILLS/KWHR) FOR REPLACEMENT SOURCES
9 Coal-Seabrook Station Not In 1.9 2.1 2.2 2.4 2.6 2.9 ~.1 3.7

Service
10 Coal-Seabrook Station in. Service 1.9 2.1 2.3 .2.5 2.7 2.9 3.1 3.7

11 Oil-Seabrook Station Not In 2.6 2.7 3.1 3.4 3.5 3.7 3.8 3.9 IZj
Service 11)

CT12 Oil-Seabrook Station In Service 2.8 3.1 3.8 4.1 4.3 4.5 4.7 5.1 '1 ~c:: 11)

Ib <
"1 ....

SOURCE OF REPLACEMENT ENERGY TO SERVICE LOAD (%) '< en....
13 Coal 0.3 1.4 9.4 4.0 4.1 2.3 1.0 0.9 .... 0

\DO14 . Oil 99.7 98.6 90.6 96.0 95.9 97.7 99~0 99.1 00
N ....

15 Total (13 & 14) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

----.-J



TABLE 320.5-2 PRODUCTION COST ANALYSIS FOR SEABROOK STATION

NO LOAD GROWTH BASED ON 1980 ACTUAL LOADS

1984 1985 1986 1987 1988 1989 1990 1991-- -- -- -- -- --
I TOTAL SYSTEM ENERGY REQUIREMENTS 84406 84406 84406 84406 84406 84406 84406 84406(GWH)

TOTAL SYSTEM PRODUCTION COST ($M)
2 Seabrook Station Not In Service 3716.6 3873.8 3823.8 4070.9 4490.2 4889.6 5408.1 5701.63 Seabrook Station In Service 3434.3 3504.2 3216.7 3204.2 3507.5 3673.6 4078.6 4242.64 Cumulative Penalty With Seabrook 282.3 651.9 1259.0 2125.7 3108.4 4324.4 5653.9 7112.8Station Not In Service

AVERAGE FUEL COST (MILLS/KWHR) FOR REPLACEMENT SOURCES
en5 Coal-Seabrook Station Not In 29.7 32.8 36.5 40.2 44.2 48.6 53.5 57.8 tI1td

:;d,Service , ....
06 Coal-Seabrook Station In Service 29.7 32.8 36.4 39.9 43.8 48.3 53.0 57.3 t"'R'>
en

N7 Oil-Seabrook Station'Not In 75.6 83.9 93.5 105.0 116.6 128.7 142.7 155'.2Service
8 Oil-Seabrook Station In Service 76.0 85.1 94.4 106.9 117.4 128.5 143.0 156.5

VARIABLE O&M (MILLS/KWHR) FOR REPLACEMENT SOURCES
9 Coal-Seabrook Station Not In 1.9 2.1 2.2 2.4 2.7 2.9 3.2 3.7Service
10 Coal-Seabrook Station In Service 1.9 2.1 2.6 2.9 3.3 3.6 3.9 4.8

II Oil-Seabrook Station Not In 2.7 3.1 3.9 4.5 4.8 5.4 5.7 6.6Service
~
III12 Oil-Seabrook Station In Service 3.1 3.6 5.1 6.0 6.9 7.8 8.4 9.1 t7'
"1 :;d
C III
III <SOURCE OF REPLACEMENT ENERGY TO SERVICE LOAD (%) "1 1-"
'< CoO13 Coal 0.8 0.4 30.7 30.2 32.9 32.4 32.4 37.3 1-"
.... 014 Oil 99.2 99.6 69.3 69.8 67.1 67.6 67.6 62.7 \0:1
0015 Total (13 & 14) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 N ....

• • •



ER-OLS Tables 451.:02-1 through 451'.02-3 compare wind speed,
wind direction, ,and atniospheric stability class frequency
distributions" for a more recent orie~yeai period (June 1980 
May 1981) with the earlier one-yeilrperiod submitted in the
Seabrook ER-OLS (April 1979 - March 1980). Data from April
1980 and May 1980 were excluded from the more recent one-year
period of record because of temperature shield aspiration
motor problems which occurred during this period.

• RESPONSE: a)

SB 1 & 2
. 'ER-OLS

Revision 1
February 1982

-~

I

•

•

b)

c)

The comparison between the wind speed distributions for these
two one-year periods of record (ER-OLS Table 451.02-1)
indicates that wind speeds during the first period were
generally slightly lower than wind speeds during the second
period. ER-:OLS Table 451.·02-2 indicates that the predominant
wind direction continued to be from the WNW, and ER-OLS Table
451.02-3 shows that stable atmospheric conditions occurred
more frequently during the first period of record when
compared to the second period 'of record.

Short-term X/Qva1ues were not used in Chapter 7 of the
Seabrook ER-OLS to evaluate the potential environmental
effects of postulated accidents at the Seabrook Station.
Rather, Chapter 7 presents a risk analysis format for
evaluating environmental effects of accidents; that is, the
probabilities of realizing various levels of consequences
from a wide spectrum of possible accidents and associated
environmental conditions are considered. Meteorological
conditions are considered bys~lecting a series of start
times (the time at which the accident release is assumed to
occur) and using chronological hourly weather conditions to
trace the movement of the cloud away from the site. The
probability of exposure in any given downwind sector is then
defined by the seasonal wind direction f~equency distribution.

The annual X/QandD/Q values used in Chapter 5 of the
Seabrook ER-OLS were calculated using the April 1979 - March
1980 meteorological data base. Tables 5.2~4 and 5.2-5 of the
Seabrook ER-OLS present the X/Q and D/Q values used to
determine the annual maximum individual doses and potential
site boundary exposure rates. A comparison of these X/Q and
D/Q values withX/Q and D/Q values generated using the June
1980 - May 1981 meteorological database is provided in
ER-OLS Tables 451.02-4 and 451.02-5. Ratios of the June
1980 - May 1981 X/Q and D/Q values to the April 1979 -May
1980 X/Q and D/Q values range from 0.64 to 1.29. This range
of ratio values is'not unreasonable and can be expected due
to the difference in wind speed, wind direction, and
atmospheric stability frequency distributions observed from
year to year.

The 43-foot wind"and 43--i50foot delta-temperature three-way
joint frequency distribution for the period June 1980 - May
1981 is providedlnER-OtS Table 45l.02-6~
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Section 2.3.1 of the ER provides a qualitative description of air
quality in the vicinity of the site and states that these
conditions will not "adversely affect station operation."
Describe station sources of criteria air pollutants, including
estimated emissions, and compare these emissions to the DeMinimus
criteria established by the Environmental Protection Agency. If
station emissions are in excess of the DeMinimus levels, provide a
quantitative assessment of the station emissions on local air
quality using current EPA guidelines on atmospheric dispersion
modeling.

451.03
(2.3)
(ER)

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

RESPONSE: The two auxiliary boilers for this facility are fired with No.2,
low sulphur (0.3 percent) fuel oil with a minimum heating value of
137,000 BTU per gallon. Each boiler has a maximum output capacity
of 80,000 Ibs of steam per hour with a maximum fuel use rate of 12
gallons per minute. Emissions from both auxiliary boilers are
released through a common 142-foot AGL stack. Boiler stack exit
temperature is approximately 560oF, and with one boiler
operating at 100 percent capacity, stack exit velocity is
approximately 840 feet per minute.

The four emergency diesel generators are designed for a continuous
electrical output of 6083 kW per diesel generator. They burn the
same fuel as the auxiliary boilers and each has a maximum expected
fuel consumption of 7.7 gallons per minute. Each diesel generator
has a separate stack 80 feet AGL. At full operating capacity,
each diesel generator stack has an exit temperature of 8900 F and
an exit velocity of 8270 feet per minute.

The U.S. Environmental Protection Agency's emission factors for
fuel oil combustion and diesel industrial engines (Reference 1)
were used to derive the following hourly pollution emission rates,
assuming continuous operation at full capacity:

•
Pollutant

Particulates

Sulfur Dioxide

Carbon Monoxide

Hydrocarbons
(total, as CH4)

Nitrogen Oxides
(total, as NOZ)

Each Auxiliary Boiler Each Diesel Generator

1.44 lbs/hr 15.5 lbs/hr

30.67 lbs/hr 14.4 lbs/hr

3.60 Ibs/hr 47.1 lbs/hr

0.72 Ibs/hr 17.3 lbs/hr

15.84 lbs/hr 216.7 Ibs/hr

The auxiliary boilers and diesel generators are designed to meet •
applicable standards for release of gaseous effluents to the
environment. ER-OLS Section 3.7 will be revised to include the
above information on design of and gaseous emissions from the
auxiliary boilers and emergency diesel generators.
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During operation bf',Uriit/ll and while Unit 1/2 is being
constructed» it is expected that steam for heat and process work
will normally be supplied 'from the main steam system, except for
Unit #1 refueling periods during which 'the auxiliary boilers will
be used to supply heating and process steam requirements. During
Unit #1 refueling, itis expected that both single and dual
auxiliary boiler operation can occur for a combined total of 80
days of boiler operation. During operation of both Unit #1 and
Unit #2, steam for heat and process'work will also normally be
supplied from the main steam system. Use of the auxiliary boilers
would be minimal, with their expected operation occurring only for
maintenance purposes and for the unplanned event of having both
Unit #1 and Unit #2 down simultaneously.

•
SB I' & 2

ER"-OLS
Revision 1

February '1982

-1

•

.'

"

Operation of the diesel generators is only on an emergency and
testing basis. It is expected that on-line testing will consist
of operating each generator once a month for three hours.

'Refueling usage is expected to consist of a total of 53 hours of
diesel operation per Unit refueling.

During station operation, highest annual emission levels are
probable during a year when Unit #1 has a refueling outage and
Unit #2 is still under construction. The estimated annual
combined auxiliary boiler and diesel generator emissions during
this time period are compared to the Environmental Protection
Agency's DeMinimis levels in ER-OLS Table 451.03-1. As can be
seen from ER-OLS Table 451.03-1» the expected combined auxiliary
boiler and diesel generator emissions do not exceed DeMiriimis
levels.

Reference to 451.03

1. U.S. Environmental Protection Agency, Compilation of Air Pollutant
Emission Factors, Third Edition (including Supplements 1-7), AP-42 ,
August 1977.
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The discussion of the effects of operation of the heat dissipation
systam (Section 5.1 of the ER) states that one of the "specific
determinations relevant to the discharge of cooling water" is that
"backflushing operations for fouling control shall be performed
only during times when meteorological and hydrological conditions
are such that the plume flows offshore and/or temperature
increases are minimized at the Sunk Rocks." Furthermore t during
backflushing a mechanical draft cooling tower would be used for
the service water system.

451.04
(ER)

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
a) Describe the procedure for integrating meteorological data

into the procedure for initiating backflushing operations.

b) Indicate the expected frequency of operation of the
mechanical draft cooling tower t and provide the basis for the
statement that fogging and icing effects "would occur only in
the vicinity of the cooling tower". Indicate if such fogging
and icing effects would be confined to the station site.

RESPONSE: a) The EPA, in their November 7 t 1977 Modifications of
Determinations, state that t "The Applicant shall perform
backflushing only during times when meteorological and
hydrological conditions are such that the plume flows
offshore and/or temperature increases are minimized at the
Sunk Rocks". When a backflushing procedure has been
developed by the Applicant and has been approved by the EPA t

the ER-OLS will be revised to include this backflushing
procedure. •

b) The service water mechanical draft cooling tower will be
operated during backflushing operations for biofouling
control on the intake tunnel. The cooling tower is expected
to operate once every two weeks from March through October
and once a month from November through February. Each period
of operation is expected to last between six to eight hours
for a total annual operating time of approximately 150 hours.

The effect of the service water cooling tower on the
formation of fog and icing conditions is a function of the
location and quantity of moisture added to the atmosphere and
existing atmospheric conditions. NUS Corporation performed
an analysis in 1972 investigating potential environmental
effects of alternative evaporative heat dissipation systems
for Seabrook Station (Reference 1). Included in this
analysis was the evaluation of a mechanical draft cooling
tower system for use as the station's primary heat
dissipation system. Regional meteorological data was
examined to determine the probable frequency of induced fog
occurrence. The study indicated that off-site induced
fogging from a primary mechanical draft cooling tower system
would occur less than 1% of the time annually. This •
frequency assumed continuous system operation at a heat load
35 times larger than the design heat load for the service
water cooling tower.
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Comparison of Estimated Combined Auxiliary Boiler
and Diesel Generator Emissions with u.s. EPA DeMinimis Levels

(All Values in Tons/Year)

•

.Pollutant

Particulates

Sulfur Dioxide

Carbon Monoxide

Hydrocarbons
(total, as CH4)

Nitrogen Oxides
(total, as N02)

Estimated Maximum
Annual Emissions Durtng

Station Operation(a)

2.3

30.3

1.7

28.1

DeMinimis Leve1s(b)

25

40

100

40

40

•

(a) The estimated annual emissions were calculated using the emission rates
presented above and assuming 1920 hours (80 days) of full capacity
boiler operation and 119 hours of full capacity combined diesel
generator operation.

(b) Reference: U.S. Environmental Protection Agency, Requirements for
Preparation, Adoption, and Submittal of Implementation Plans; Approval
and Promulgation of Implementation Plans, Federal Register, Vol. 45, No.
154, pp. 52676-52748, August 7, 1980 •



The frequency of induced fog occ~rre~ce from: the operation of
the service water cooling tower will" be'significantly less
than the above estimate. The moisture ~dded to the
atmosphere from the service water cooling tower. will be
considerably less and the tower will be operated during less
than 2% of the total hours during the year, most of these
hours being in the warmer months when the probability of

. induced fogging and icing is reduced. Therefore, induced
off-site fogging and icing effects from operation of the
service water cooling tower will be negligible.

•
SB 1 & 2

ER-OLS
Revision 1

February 1982

l

References to 451.04

1. Koss, T. C., Evaluation of Environmental Effects from Evaporative Heat
Dissipation Systems at the Seabrook Site, Environmental Safeguards
Division, NUS Corporation, NUS-953, October 1972.

•

•

451.05
(6.1.3)
(ER)

RESPONSE:

451.06
(6.1.3)
(ER)

RESPONSE:

451.07
(6.1.3)
(ER)

The description of the current on-site meteorological measurements
program states that the low-level wind speed and direction sensors
and temperature difference sensors are located at a height of 43
feet above the surface. The standard height for low-level sensors
is 10m (see Regulatory Guide 1.23, 1972, and proposed Revision 1,
September 1980). Provide justification for this deviation from
the recommended height of low~level·instruments•

The meteorological tower is located at an elevation of
approximately 8 feet MSL, and as such, the low-level wind and
temperature sensors are approximately 51 feet MSL. Since plant
grade is 20 feet MSL, the low-level sensors are located at an
elevation of approximately 10m above plant grade. The difference
in values measured at the Regulatory Guide 1.23 recommended height
of 33 feet (10m) AGL versus the actual 43 feet AGL height of
Seabrook's sensors on the meteorological tower should not be
significant.

Four l5-minute averages are stored on disc for each hour of
on-site data (see p. 6.1-4). Describe the procedure for
determining an hourly average of each meteorological parameter
(i.e., is an hourly average determined from one l5-minute average
or through averaging of four l5-minute averages?).

As reported in the Data Analysis Procedures Subsection of the
Seabrook ER-OLS (p. 6~1-5), the first l5-minute average collected
each hour is used to compile the hourly data base used to generate
the on-site data summar~es and other analytical analyses presented
in the ER-OLS. The one exception is the.hourly precipitation
totals which are compiled by summing the four l5-minute
precipitation totals recorded each hour~

The description ot" the atmospheric dispersion model used for
calculation of annual average relative concentration (X/Q) and
relative deposition (D/Q) values requires additional clarification.
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Describe how fumigation and trapping were considered (see p.
6.1-5).

a)

SB 1 & 2
ER-OLS

Revision 1
February 1982

•
b) Identify the points of release of radioactive material to the

atmosphere and compare the release characteristics with the
criteria in Regulatory Guide 1.111 for the determination of
partially elevated and partially ground level releases.

c) Discuss the appropriateness of a straight-line trajectory
model for use at the Seabrook site. considering spatial and
temporal variations in air flow. Provide adjustments to the
straight-line model. if necessary.

RESPONSE: a)

b)

At coastal sites. a thermal internal boundary layer (TIBL)
can form under certain conditions during seabreeze or onshore
gradient flow. TIBLs develop when cool and stable marine air
is heated from below by the land surface and becomes unstable
in the lower levels. In the routine release dispersion
analysis. TIBLs were assumed to occur during sunny spring and
summer days when the wind was onshore between 4.5 and 22.0
mph. The height of the TIBL was estimated as a function of
wind speed and the distance from the shore along the wind
trajectory.

During hours characterized by TIBL formation. releases
occurring below the TIBL were assumed to be trapp~d within
the TIBL. As a result. ground level concentrations increase
due to multiple eddy reflections from the marine stable layer
aloft. For releases occurring above the TIBL. the plume can
begin to intercept the top of the TIBL as the plume travels
further inland. If this occurs. the material in the plume is
assumed to be mixed rapidly downward in the unstable air
within the TIBL and high ground level concentrations result.
This rapid downward mixing is referred to as fumigation.
Specific quantitative details on the annual average
atmospheric dispersion model in general and on trapping and
fumigation in specific are provided in Section 2.3.5 of the
SB FSAR.

All of the exhaust air from buildings housing systems
containing radioactive materials. except that due to leakage
in the turbine hall. is discharged to the environment through
the primary vent. The primary vent consists of a stainless
steel lined exhaust stack which runs up the side of the outer
containment shell. It follows the contour of the containment
dome and has an elbow directed up when it reaches the top.
Because effluents are released slightly above the containment
structures, releases from the primary vent were considered
mixed mode (partially elevated and partially ground level
releases) as a function of vent exit velocity and vent height
wind speed as described in Regulatory Guide 1.111.

Gaseous waste from the turbine hall is released from wall and
roof ventilators located in that building. For the purposes
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of calculating.annual average.dose§,.it is assumed that all
gaseous re.1~a!?es:fro~ .the turbine ti~q~re from ground level.•

SB 1 ,& 2•. - \ ,

ER-OLS
Revision 1

February 1982

•

• 4S1.08
(6.2)
(ER)

Vent release information ~sed in th~.annu~l average
atmospheric dispersion model. is outlined in Table A-6 ~f
Appendix A of the Seabrook ER-OLS. .'

c) The categorization of air trajectories requires separation of
those conditions where the large scale pressure gradients
over hundreds of miles determine the trajectory from those
conditions where local effects .predominate. At level terrain
coastal sites like .Seabrqok, the primary local effect is the
differential' heating between land and water surfaces which
causes a diurnal oscillation between onshore and offshore
flow.

Strong large-scale pressure gradients (usually accompanied by
moderate to strong winds) do not allow localized diurnal wind
direction reversals to form. Und~r these conditions, a
straight-line trajectory assumption is a reasonable estimate
since there are no local channeling effects such as those
caused by deep canyons or ~ountain bar~iers.

Local effects dominate, however, when the pressure gradient
over hundreds of miles is weak. Along the east coast of the
United States, localized diurnal oscillations between onshore
and offshore flows are most pronounced in late spring and
early summer. The loc~lized diurnal onshore-offshore wind
regimes can be described as cellular circulations from the
cooler to the warmer surface' in the lower portion with a
return aloft. The seabreeze is characteristically a daytime
flow extending generally several miles inland with an
occasional inland penetration up to as~uch as 20 miles. The
nighttime land breeze reverses the cycle but usually as 'a
less vigorous offshore flow. Air trajectories under these
conditions, when extended beyond the time period of the daily
heating cycle or to distances greater than the dimensions of
the localized flow, can show trajectory reversals and
along-shore movement patterns. However, any plume caught in
this recirculation pattern ~ill be highly diluted when it
recrosses the shoreline and, as such, the contribution to
ground level conce~t~ationsdue to the recirculated effluents
would be very smail. The e,ffect of ~patial and temporal'
variations in effluent trajectories when integrated over an
annual emission p~iiod are small enough'so th~t fixed-point
straight-line wind §tatistic~ can be used in a long-term
diffusion. model. .".(Reference: Van d.er Hoven, I., Atmospheric
Transport ~nd Oiffusi9nat Coastal' Sites, Nuclear Safety,
Vol. 8, No·.'S, Septethber;;' Oct'ober "1961.) ' ..

The existing 'on-si'te"ni:eteorologi~aimeasurements program is
described in Section 6.1.3 as a 'pre-operational program~ The
meteorological program is not described as an operational program
in Section: 6~2." 'Oesc"rlbe the' 'proposed operational meteorological
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measurements program. and compare the program with the
pre-operational program described in Section 6.1.3.

SB 1 & 2
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RESPONSE:

470.1
(ER)

RESPONSE:

470.2
(ER)

RESPONSE:

It is planned that the existing meteorological tower and
instrumentation will be used during the operational phase of the
Seabrook Station. In addition. a 10m backup tower instrumented
with wind speed and direction is planned to be located
approximately 300 feet SSE of the existing tower prior to station
operation. The meteorological data from both the primary and
backup towers will be scanned and recorded as IS-minute averages
by the plant's process computer. Strip chart recorders will
continue to serve as a backup source of data.

A Class A dispersion model will be available on a plant computer
to produce initial transport and diffusion estimates for the plume
exposure Emergency Planning zone. The model shall use
automatically supplied meteorological data from the primary
monitoring system to produce plume dimensions and position.
location and magnitude of the peak relative concentration. and
relative concentrations at several downwind locations. Using
effluent release information and a finite cloud external gamma
dose model. estimates of near-real-time dose rates and
accumulative sector average doses will also be available. The
model will have the graphics capability of drawing relative
concentrations and dose isop1eths over a background map of the
site.

Section 6.2 will be revised to include this information on the
proposed operational meteorological measurements program.

In accordance with 10CFR Part. 50 Appendix I. Section II.D.
specify which option has been selected for use in calculating the
population dose estimates.

Seabrook Station's application for a Construction Permit was
docketed July 9. 1973. The requirements of 10CFR Part 50.
Appendix I. Section II.D. for a cost-benefit analysis do not apply.

The Atomic Safety and Lfcensing Board's Initial Decision of June
29. 1976 for Seabrook Station Construction Permit concluded that
the expected quantity of radioactive materials released in liquid
and gaseous effluents and the resultant doses meet the design
objectives set forth in the RM-50-2 guidelines. The board found
that the proposed design of Units 1 and 2 satisfied the criteria
specified in the option provided by the Commission's September 4.
1975 amendment to Appendix I and therefore. meet the requirements
of Section II.D of Appendix 1-2. lOCFR50.

Provide the dates that the information contained in Tables 2.1-14
and Figures 2.1-9 through 18 are based on.

ER-OLS Table 2.1-14 presents information concerning the location
(in miles) of the nearest resident. garden. milk and beef animal
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.
in each of the sixteen compass sectors •. The1c;>cation of the
nearest resident in each sector was extracted from aerial
photographs of the site ,area taken during December, 1979. For
conservatism, each of the nearest residents was' assumed to
maintain a vegetable garden during the growingcseason of at least
500 square feet. Milk goats, milk cows, and beef cows were
inventoried during September and October of 1979, and the data
used to· supplement and update milk animal inventories taken in
1975.

•
SB 1 & 2

ER-OLS
Revision 1

February 1982

•

•

ER-OLS Figures 2.1-9 through 2.1-18 indicat~ the existing size and
spacial distribution of various components of the site areas
demographic makeup.

ER-OLS Figure 2.1-9 provides an estimate of the number and
distribution of seasonal dwelling units based primarily on annual
(1978-1979) residential electric meter use histories for towns
within 5 miles, excluding North Hampton, and 1970 u.S. Census of
Housing data on vacant~seasonal and migratory units for towns
between 5 and 10 ~iles of the station site, along with North
Hampton. This information was supplemented with 1978 aerial
photography, 1978 weekday/weekend beach housing occupancy surveys,
and a 1979 telephone survey of town assessors and building
inspectors. Section 2.1.3.3 of the SB-FSAR describes in greater
detail the assessment of seasonal dwelling units and associated
population.

ER-OLS Figures 2.1-10 and 2.1-11 indicate the estimated seasonal
resident population based on the dwelling unit inventory as given
in ER-OLS Figure 2.1-9. A summer 1978 beach area housing
occupancy survey of the local area provided the beach housing
occupancy factors used in the population estimate.

ER-OLS Figure 2.1-12, which gives the seasonal overnight
population, was determined by survey work undertaken during the
summer of 1978 for the 0 to 5 mile area. Information developed as
part of survey work conducted during the summer of 1979 was used
for the area from 5 to 10 miles.

The peak campground population in ER70LS Fig~re 2.1-13 was
assembled from several sources of information for the New
Hampshire and Massachusetts portions of the 10-mile study area.
Refer,ences included 1979 local telephone directories, 1979 New
Hampshire Camping Guide, 1977 New Hampshire Outdoor Recreation
Plan, New Hampshire Campground Owner's .Associa·tion Guide - 1979,
Massachusetts Department of Environmental Management's Space
Inventory - 1978~ and Massachusetts Outdoors ,- 1978,. Massachusetts
Department of Environmental Management. Limited 1978 field
observations (Exeter" Kingston,. Hampton Falls, North Hampton, and
Seabro'ok) and telephone communications (Rye and Exeter) wi th local
town offices provided additional information on camping facilities •

ER-OLS Figure 2.1-14 indicates t~~ maxi~um pumper'of vehicles
observed (July 22, 1979) in the beach area, during the summers of
1979 and 1980.
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ER-OLS Figure 2.1-15 proVides an estimate of the beach area
population associated with the parking capacity of beach lots as
determined from parking lot surveys conducted during the summer of
1978 and updated in the summer of 1979. The average automobile
occupancy factor was determined from surveys conducted in July of
1978 at the Hampton and Salisbury beaches.

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

470.3
(ER)

RESPONSE:

The beach area on-street vehicle parking capacity. as shown on
ER-OLS Figure 2.1-16, was determined from a series of aerial
photographs taken on July 8, 1979. The population estimate
associated with this on-street parking as given on ER-OLS Figure
2.1-17 was derived by applying the summer 1978 automobile
occupancy survey results for beach area parking lots (3.2
persons/vehicle) to the car capacity figures given on ER-OLS
Figure 2.1-16.

Data on ER-OLS Figure 2.1-18 indicating the population of major
employers in the area was derived from two primary sources of
data: (1) "Made in New Hampshire", a Directory of Manufacturers
1978-1979 (with Supplement to May 1979); and (2) "Directory of
Massachusetts Manufacturers - 1979".

Update Tables 2.1-10 to include the projected transient population
for the year 2000.

ER-OLS Table 2.1-10 provides an estimate of the current peak
transient population within 10 miles of Seabrook Station. The
components of transient population included in this table are
seasonal residents, overnight visitors and daily transients. No
projections or detailed information has been identified that would
provide a basis for projecting the change in the 1980 transient
population out to the year 2000. This conclusion was reached
based on a review of available data and telephone communications
with several individuals (References 1 through 10). Review of
existing data on the major transient population components suggest
that the transient population in the site area may be best
described as being stable.

Seasonal Residents

•

No projections of seasonal housing units were available from the
U.S. Department of Commerce (Bureau of the Census) or the States
of New Hampshire and Massachusetts (References 1, 5, 6). Much of
the existing seasonal residential development within ten miles of
the site exists in the beach area and within the three communities
of Hampton, Seabrook and Salisbury. Building inspectors in the
two towns in New Hampshire (Hampton and Seabrook) were contacted
to determine if substantial increases in the number of seasonal
housing units had taken place in recent years, and to estimate the
number which were now under construction or being planned. The •
building inspector in the Massachusetts community of Salisbury was
similarly contacted on this subject (References 2, 3. 4).
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It was determined that the tow:ns did not differentiate between
building permits'issuea to construct seasonal dwelling units and
permanent or year-round, dwelling units. This precludes the
ability to determine the number pf new seasonal dwelling units
built by using building permit data. However, the local building
inspectors contacted indicated that mosti if not all, new units
constructed in their towns in recent years have been permanent,
year-round residences. Few summer/seasonal, residences are being
built (i.e., estim~ted at less than ten per town per year).

•
SB 1 & 2
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Revision 1
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•

•

The building inspectors also noted that a substantial number of
summer seasonal housing units have' inmor'e recent years been
winterized to permit year-round use and have thus reduced the
total number of seasonal housing units. The local building
inspectors are of the general opinion that this conversion trend
is expected to continue in the future.

In summary, new construction of seasonal housing units in recent
years is believed quite limited. This conclusion is based on
discussions with building inspectors in Hampton, Seabrook and
Salisbury in September of 1981. No new major seasonal housing
development projects were identified as being planned for
construction in the same communities. Construction of seasonal
units is considered limited to several per year in each of these
communities, which contain the majority of existing seasonal units
located within ten-miles of the site. Very limited larid
availability and construction costs are believed reasons why
substantial increases in seasonal units are not anticipated in the
near term. These conclusions are similar to those reached in our
lO-mile radius survey of town officials in October of 1979.

Overnight Visitors.

A substantial number of overnight accommodations such as hotels
and motel facilities exist within lO-miles of Seabrook Station.
Survey work was undertaken to identify major overnight
accommodations and estimate their total capacity. This work was
performed in 1978 and 1979 and involved review of· available
information and field observations. The results of this work, as
indicated in the 'SB-FSAR, . showed that the majority of the existing
accommodations within approximateiy 5-miles of Seabrook Station
are concentrated in the beach area. The greatest concentration of
the overnight accommodations exists in the beach area of Hampton.

Table 2.1-5 in the SB-FSAR includes the res~ltant list,of ,major
overnight facilities i,dentified in the area. Increases in the
total number of overnight accommodations resulting from
development of new facilities, in recent years is believed to be
small since few new dev~lopments,have occurred recently in
Hampton, Seabrook 'and Salisbury. No plans for such major new
developments were identified. LikeWise, projections of the number
of new overnight accommodatlons were not identified as part of .
this review. This is based on diSc~ssions with the New Hampshire
Office of Comprehensive Planning and the Massachusetts Department
of Environmental Management staff (References 5, 6).
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Similarly no projections of growth in area camping facilities were
identified. An inventory of outdoor recreation facilities is
presently being updated for New Hampshire and is expected to be
available in late 1981. This work, which is being done by the New
Hampshire Office of Comprehensive Planning, involves updating the
1976 New Hampshire Inventory of Outdoor Recreation Facilities
(Reference 9). The most recent 1977 New Hampshire Outdoor
Recreation Plan (Reference 8), indicates a possible stable or
declining condition with respect to recreational activities of
camping and swimming at State Parks. The plan indicates that a
general downward trend in total State park attendance may be
occurring (see pages 93 and 97 of the plan).

SB 1 & 2
ER-OLS

Revision 1
February 1982

•

Daily Transients

During the summer season a substantial influx of daily transients
occurs in the coastal beach area within approximately 10-miles of
the site. The influx of daily transients has been observed to be
greatest on fair weather weekends and on holidays. Smaller
increases in total daily transient population are believed to
occur during fair weather weekday dates. The largest
concentration of daily transients, as indicated by a review of
beach area parking facilities avail~ble to the general public,
occurs in the Hampton-Seabrook-Salisbury beach area.

ER-OLS Table 2.1-10 provides an estimate of the daily transient
population for 1980 based on a capacity estimate of available
beach area parking facilities. Observations made as part of
survey work during the summer periods of 1979, 1980 and 1981 did
not indicate development of major new beach area parking
facilities. Plans for such major new facilities were not
identified. Likewise, no projections of transient population
growth related to beach area activity were identified through
contact with the New Hampshire Office of Comprehensive Planning
and Massachusetts Department of Environmental Management.

It is not apparent from review of data in the 1977 New Hampshire
Outdoor Recreation Plan (e.g., Hampton Beach's annual attendance
1970 to 1976, page 88) and from observations made during summer
aerial surveys that substantial increases in overall beach area
attendance occurred in recent years. A somewhat stable condition
may best characterize near-term daily transient population growth.

References to 470.3

•

1. Telephone communication with Mr. Richard Ning, U.S. Department of
Commerce, Bureau of the Census, Boston, 10 September 1981.

2. Telephone communication with Mr. Louis Janois and Mr. Ralph Eaton,
Building Inspectors, Seabrook, 14 September 1981.

3. Telephone communication, Mr. Raymond Hutchinson, Building Inspector,
Hampton, 14 September 1981.
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Telephone communication, Mr. Ken Chase,Sal'isbury Building Inspector, 17
September 1981.• 4.

SB 1 & 2
ER-OLS

Revision 1
February 1982

5. Telephone communication, Mr. David Hartman; New Hampshire Office of
Comprehensive Planning, 9 September 1981.

6. Telephone communication, Mr. McLellan, Massachusetts Department of
Environmental Management, 9 September 1981.

7. Seabrook Growth Analysis and Development Plan. The Thoresen Group, June
1981.

8. 1977 New Hampshire Outdoor Recreation Plan. N.H. Office of Comprehensive
Planning, 1976.

9. Inventory of Outdoor Recreation Facilities. N.H. Office of Comprehensive
Planning, 1976.

10. Massachusetts Outdoors, Massachusetts Department of Environmental
Management, September 1978.

•

•

470.4
(ER)

RESPONSE:

Table 2.1-17 and Tables 2.1-25 through 2.1-30 (based on 1974 'and
1977 data, respectively) as well as other tables contained in the
Seabrook Nuclear Station environmental report should be updated to
reflect the latest information available.

ER-OLS Table 2.1-17 is based on 1978 Census of Agriculture
Preliminary Report data and is the latest available data. Survey
data will not be re-collected by the U.S. Department of Commerce,
Bureau of Census until 1982.

The latest data required to update ER-OLS Tables 2.1-25 through
2.1-30 was obtained from the U.S. Department of Commerce, NMFS and
is presented in ER-OLSTables 470.4-1 through 470.4-6.
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Section 6.1.5 of the gnvironmental Report should be updated to
include tables as illustrated in USNRC Branch Technical Position,
"An Acceptable Radiological Environmental Monitoring Program",
Revision 1, November 1979.

470.5
( ER)
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•
RESPONSE: ER-OLS Section 6.1.5 will be updated to include Tables 470.5-1

through 470.5-3 as illustrated in USNRC Branch Technical Position,
"An Acceptable Radiological Environmental Monitoring Program",
Revision 1, November 1979.
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'. TABLE 470.4-1

1979 Cotil1Ii~rcLh Fisheries
> York comity,' Maine

Revision 1
February 1982

SPECIES HARVEST (lbs) VALUE ($)

Alewives 7,000 $ ·400
Ang1erfish 169,400 97,286
Bluefish 56,500 11 ,522 .
Cod 2,679,800 730,493
Cunner 900 155
Cusk 228,800 51,225
Flounder, B1ackback 138,200 48,493
F10l.inder, Dab, Sea 1,128,600 384,062
Flounder, Fluke "1,900 348
Flounder, Gray Sole 225,300 140,734

. Flounder, Yellowtail 130,400 50,514
ijaddock 1,025,800 456,763
Hake, Red 100 10
Hake, White 488,200 87,665
Halibut 4,600 . 7,685
Herring, Sea 100 14

• Mackerel 77 ,800 16,974
Ocean Perch 62,500 12,621
Pollock 3,843,200 787,381
Salmon, Atlantic 11
Scups or Porgies 100 5
Shad 11,000 1,233
Sharks, Dogfish 375,900 20,059
Sharks, Unclassified 600 193
Skates 8,500 1,093
Striped Bass 100 63
Sturgeons, Common (Green and White) 800 118
Tautog· 100 15
Ti1efish 20
Tuna, B1uefin 23,500 29,059
Whiting, Round 51,700 6,460
Wolffish 34,100 4,409
Finfishes, Unclassified for Food 4,500 1,298
Lobster, American 1,042;300 1,880,784
Shrimp 2
Clams, Soft 32,000 47,218
Squid, Unclas s ifi e·d ·2,100 207
Squid, Short-Finned 400 85
Squid, Long-Finned 300 42
Seaweed, Irish Moss 300,000 17,340

• TOTAL FOR COUNTY 12~157,500 . $4,894,153 .

Source: NMFS, Resource Statistics Division, Mr. B.G. Thompson, pers. corom.
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1979 Commercial Fisheries
Rockingham County, New Hampshire

Revision 1
February 1982

•
SPECIES HARVEST (lbs) VALUE ($)

Ang1erfish 56,980 $ 24,292
Bluefish 410 102
Cod 2,197,540 558 J 463
Cusk 196,000 41,029
Ee1s J Common 4,100 2 J 050
Flounder, B1ackback 49,600 19,065
Flounder, Dab J Sea 1 J 409 J 240 505,000
Flounder, Gray Sole 246,070 148~750

Flounder, Yellowtail 28,750 10,529
Haddock 1,282,140 531,641
Hake, Red 20,800 2,080
Hake, White 515 J 080 77,956
Halibut 6,400 13,280
Mackerel 10,950 2,449
Ocean Perch 18,390 3,309
Pollock 1,362,810 243,906
Shad 7,310 657
Sharks J Dogfish 309,850 24,788 •Sharks, Unclassified 4,180 587
Skates 36 J 670 4,766
Smelt 25,200 10,080
Sturgeons, Common (Green and White) 1,500 330
Tuna J B1uefin 6,398 8,508
Whi ting, Round 44,870 4,482
Wolffish 15,000 1,693
Finfishes, Unclassified for Food 16 J 310 2,109
Crab, Green 30,700 3 J llO
Crab, At J Rock 37 J 800 5,934
Lobster J American 780,100 1,361,512
Scallop, Sea 61 J 350 196,320
B1oodworms 5,420 16 J 260
Sandworms 21 J 870 32,483

TOTAL FOR COUNTY 8,809,788 $3,857,520

Source: NMFS, Resource Statistics Division, Mr. B.G. Thompson, pers. comm.
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:'H,,·,TABLE 470.4-3

,1979 Commercial Fisheries
. Essex' C;:ounty ~. Massachusetts

.'.". "- ..... :e••)

Revision 1
February 1982

•

•

SPECIES

Alewives
Anglerfish

., ,Bluefish
Butterfish

, Cod
Cusk
Eels, Common
Flounder, Blackback
Flounder, Dab, Sea
1"1 ound,er, Fluke
Flounder, Gray Sole.
Flounder, Lemon Sole
Flounder, Sand

, Flounder" Yellowtail
Flounder, Unclassified
Gizzard Shad
Haddock
Hake, Red
I'fake, White
Halibut
Herring, Sea
Hickory Shad
Launces
Mackerel
Menhaden
Ocean Perch
Ocean Pout
Pollock
Sea Basses
Shad
Sharks; Dogfish
Sharks, Unclassified
Skates
Smelt
Striped Bass
Sturgeons, Common (Green and White)
Swordfish
Tautog
Tilefish
Tuna, B1uefin
Whi tiilg, Round
Wolffish
Finfishes, Unclassified for Food
Crab, Jonah

HARVEST (lbs)

300
799,400
·71,400'

2,400
19,877,600
1,334,300

43,400
758,500

7,546,100
3,700

1,720,000
33,100
14,~00

2,511,600
27,900

12,827,400
1,692,700
1,984,700

79,500
43,867,300

24,000
204,700

28,771,400
9,751,100

700
11,490,000

500
2,815,100

2,200
226,400

300
35,200

700
262,600

200
28,800

762,600
5,411,600

699,000
1,137,500,

13 ,000

VALUE ($)

20
353,506

. '13,022
693

6,625~110

291,330
26,702

310,472
2 ~855, 771

1,229
1;078,364

17,207
2,501

1;147,157
12,168

12
5,615,003

258,682
426,085
110,230

3,047,314
3

11,000
51,292

725,319
1,849,883

59
2,231,755
" 29

72
204,946

477
33,416

25
43,954

272
399,100

58
5,937

1,366,623
1,037,503

103,513
371,577

3,900
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TABLE 470.4-3 •(Continued)

1979 Commercial Fisheries
Essex County, Massachusetts

SPECIES HARVEST (lbs) VALUE ($)

Crab, Rock 32,000 9,600
Lobster, American 3,279,940 6,597,405
Shrimp, Unclassified 894,900 269,525
Clams, Soft 552,110 1,061,750
Scallop, Sea 174,200 589,787
Squid, Unclassified 25,300 3,168
Squid, Short-Finned 2,501,500 238,011
Squid, Long-Finned 2
Sandworms 10,000 22,500

TOTAL FOR COUNTY 167,574,750 $39,453,084

Source: NMFS, Resource Statistics Division, Mr. B.G. Thompson, pers. comm•

•

•



•
S~ 1 & 2

, , .. ER-OLS

TABLE 470.4-4. ,",'
,r;.~.

1979 Commercial Fisheries
'. ..'~' ' .. '. .; " ' ..~. ; .

: S~ffolk County,- ~ssachusetts
':" .~. ': ::,,: , (!'Jl' ••

Revision 1
February 1982

SPECIES HARVEST (lbs) VALUE ($)

•

Ang1erfish
Bluefish
Cod
Cusk
Ee1s , Common
Flounder, B1ackback
F1Qunder, Dab, Sea
Flounder, Gray Sole
Flounder, Lemon Sole
Flounder, Ye110wtaii
Haddock
Hake; Red
Hake, White
Halibut
Mackerel
Ocean Perch
Pollock
Skates
Striped Bass
Wolffish
Finfishes, Unclassified for Food
Crab, Rock
Lobster, American
Clams, Soft
Scallop, Sea

TOTAL FOR COUNTY

5,200
8,000

9,485,300
586,700

10;000
258,800
879,200
244,100
41,400

210,600
7,448,800

1,400
842,300

100
2,000

6,377 ,800
3,987,300

2,500
4,500

237,800
700

15,000
1,194,247

47,957
11 ,000

31,902,704

1,847
1,440

3,069,468
- 140,451

6,300
130,589
459,075
179,925
:l9~217

. 94,738
3~597,089

870
198,865

200
400.

1,765,745
1,026,062

469
5,625

42,074
105

4,500
2,374,300

88,536
41,526

$13,249,416

•

Source: NMFS, Resource Statistics Division, r1r. B.G. Thompson, pers. comm•



SPECIES

Bluefish
Cod
Eels, Common
Flounder, Blackback
Pollock
Striped Bass
Crab, Rock
Lobster, American
Clams, Soft

TOTAL FOR COUNTY

SB 1 & 2
ER-OLS

TABLE 470.4-5

1979 Commercial Fisheries
Norfolk County, Massachusetts

HARVE ST (lb)

6,000
57,000
8,000

40,000
5,000
4,000
6,000

467,474
81,939

675,413

Revision 1
February 1982

VALUE ($)

$ 1,080
17,280
4,800

16,800
1,000
5,000
1,900

959,060
157,575

$1,164,495

•

•

Source: NMFS, Resource Statistics Division, Mr. B.G. Thompson, pers~ comm.
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1979 Commercial Fisheries
'Plymouth County', MasSachusetts

, .. ' , ..

SPECIES HARVEST (lbs) VALUE ($)

Anglerfish 90',900 $ 30,'717
Bluefish 23,100 4~352
Butterfish 1,200 175
Cod 1,863,600 -574,160
Cusk 4,200 653
Eels, Common 23,500 14,420
Flounder, Blackback 1,047,700 391,997
Flounder, Dab, Sea 466,100 180,084
Flounder, Fluke 41,800 36,840
Flounder, Gray Sole 227,300 114,955
Flounder, Lemon Sole 24,500 16,176
Flounder, Sand .37,600 5,720
Flounder, Yellowtail 1,148,200 538,163
Haddock 162,100 67,662
Hake, Red 37,800 3,059
Hake, White 14,900 2,063

• Halibut 1,700 2,843
Mackerel 14,500 3,324
Ocean Perch 4,600 753
Pollock 528,200 119,562
Scups or Porgies 7,200 1,714
Sea Basses 500 ,274
Sharks, Dogfish . 300 26
Skates 33,500 3,708
Striped Bass 65,100 81,305
Sturgeons, Common (Green and White) 8
Swordfish 452,400 753,662
'tautog 18,200 2,173
Tuna, Bltiefin 102,600 203,756
Whiting, Round 237,700 20,704
Wolffish 27,700 1,828
Finfishes, Unclassified for Food 42,100 4,813
Crab, Rock 15,000 4,950
Lobster, American 1,603,236 3,272,473
Clams, Hard 55,957 193,042
Clams, Razor 800 300
Clams, Soft 31,512 58,176
Snails (Conchs) 26,775 24,990
Mussels, Sea 170,000 88,000
Oyster, Eastern 2,106 6,480
Scallop, Bay '60,564 259,560
Scallop, Sea 119,700 414,170

.~



SPECIES

Squid, Unclassified
Squid, Short-Finned
Squid, Long-Finned
Seaweed, Irish Moss

TOTAL FOR COUNTY

SB 1 & 2
ER-OLS

TABLE 470.4-6
(Continued)

1979 ~ommercia1Fisheries

Plymouth County, Massachusetts

HARVEST (lbs)

100
20,200
91,000

1,080,000

10,027,750

Revision 1
February 1982

VALUE ($)

40
1,766

35,295
54,000

$7,594,891

•

•
Source: NMFS, Resource Statistics Division, Mr. B.G. Thompson, pers. comm.
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TABLE 470.5-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Revision 1
February 1982

Page 1 of 3

•

Exposure Pathway
and/or Sample.

1. AIRBORNE

Radioiodine
and
Particulates

NUmber of Samples
and

Sample La,cations

*Samples from 3 off
site locations (in
different sectors)
with the highest
calculated annual
ground level D/Q.

1 sample from the
vicinity of a popu
lation center having
the highest calcu
lated annual average
ground level D/Q.

1 sample from a
control location
15-30 km distance.

Samplfrig and
Collection Frequency

Continuous operation
of sampler with sam
ple collection as
required by dus t
loading but at least
once per 7 days.

Type and
Frequency'

of Analysis

Radioiodine
canister. Analyze
at least once per
7 days for 1-131.

Particulate sampler.
Analyze for gross
beta radioactivity
>24 hours following
filter change.
Perform gamma iso
topic'analysis on
each sample when
gross beta activity
is ) 10 times the
yearly mean of con
trol samples. Per
form gamma isotopic
analysis on compo
site (by location)
sample at least
once per 92 days.

•

*Consideration for
location of air moni
toring stations was
given to year round
access to the location,
availability of power,
and population in the
area.
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TABLE 470.5-l(Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING 'PROGRAM

Revision 1
February 1982

Page 2 of 3 •

Exposure Pathway
and/or Sample

2. DIRECT
RADIATION

Number of Samples
and

Sample Locations

32 stations with
two or more dosi
meters placed in
two concentric
rings around the
plant.

8 stations with
two or more dosi
meters placed at
control locations,
population centers
and nearby residences

Sampling and
Collection Frequency

At least once per 92
days.

Type and
Frequency

of Analysis

Gamma dose. At
least once per
92 days.

•



•
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TABLE'470.5-l (Continued)

RADIOLOGICAL ENVIRONMEN:;rAL; M.:ONITORING PROGRAM

Revision 1
February 1982

Page 3 of 3

Exposure Pathway
and/or Sample

4. INGESTION

Milk

Number of Samples
and

Sample Locations

3 samples from
locations within
3 miles distance
from the plant
having the highest
dose potential.

1 sample from a
control location.

Sampling and
Collection Frequency

At ,least once per 15
d~y~ when animals are
on pasture; at least
once per 31 days ~t

other times.

Type and
Frequency

of Analysis

Gamma isotopic
and 1-131 analysis
of each sample.

.'
b. Fish and

Inverte
brates

1 sample from the
discharge, area.

1 sample from a
control location.

One sample in season,
or at least once per
184 days if not sea
sonal of 3 commer
cialiy and recrea-

, tionally important
species.

Gamma isotopic
analysis on
edible portions.

•

c. Food 1 sample from 3
farms or gardens
having the highest
dose potential.

1 sample from a
control location •

At time of harvest.
Oile sample of 3
principal classes of
food products grown
in the area.

Gamma isotopic
analysis on
edible 'portion.
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Revision 1
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•
REPORTING LEVELS FOR RADIOACTIVITY

CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Reporting Levels

Water
Analysis (pCi/l)

H-3 2 x 104(a)

Mn-54 1 x 103

Fe-59 4 x 10 2

Co-58 1 x 103

Co-60 3 x 102

2n-65 3 x 102

Zr-Nb-95 4 x 102(b)

1-131 2

Cs-134 30

Cs-137 50

Airborne
Particulate
or Gases
(pCi/m3 )

0.9

10

20

Fish
(pCi/Kg. wet)

3 x 104

1 x 104

1 x 103

2 x 103

Milk
(pCi/l)

3

60

70

Food Products
(pCi/Kg. wet)

•

(a) For drinking water samples. This is 40 CFR Part 141 value.

(b) Total for parent and daughter.

•
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Revision 1
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TABLE 470.5-3

OFFSITE ENVIRONMENTAL RADIOLOGICAL MONITORING SUMMARY

Name of Faci1ity __ Docket No.------------
Location of Facility---------- Reporting Period---'------
MEDIUM: MILK UNITS: PCI/LITER

RADIONUCLIDES INDICATOR STATIONS
(NO. ANALYSES) NOM! NAL MEAN, RANGE, AND
(NON-ROUT1NE)* LLD*** NO. DETECTED**

HIGHEST STATION CONTROL LOCATIONS
MEAN, RANGE, AND MEAN, RANGE, AND

STA. NO. DETECTED** NO. DETECTED**

CS-137 (48)
( 0)

CS-134 (48)
( 0)

1-131 (48)
( 0)

2.0E+02 (1.4 + .0) E 3
(1.1 - 1.6) E 3
*(36/36)*

(1.4 :t .0) E 3 "(1. 3 :t 0)E3
(1.2 - 1.6) E 3 (1.3 - 1.4) E 3
*(12il2)* *(12/12)*

(2.2 + .8) E -2 (2.2 + 1.6) E -2
(-4.6 - 12.7) E -2

*(0/12)* *(0/12)*

(-9.7 + 3.5)E -1 (-1.3 + .3) E 0
- (-3.2 =.3) E 0

*(0/12)* *(0.12)*

(8.6 + 1.3) E 0 (8.6 + 1.3) E 0
(9.5-189.0) E-1 (9.5-189.0) E -1
*(11/12)* *(11/12)*

13

12

(1.8 + .6) E -2 13
(~6.6 - 8.8) E ~2

*(0/36)*

(-1.2 + .2) E 0
(-3.6 =1.4) E 0
*(0/36)*

(4.1 + .2) E 0 21
(1.5 =67.7) E -1
*(27/36)*

.5

9.

9.

(48)
( 0)

K-40

•
* Non-routine refers to the number of separate measurements which were greater

than ten (10) times the average background for the period of the report.

** The fraction of sample analyses yielding detectable measurements
(Le., >3 sigma) is indicated within *( )*.

*** Nominal Lower Limit of Detection (LLD) as defined in table notation a. of
ER-OLS Table 6.1-5, Specification 6.1-5.

a. Note: The example data provided in this table are for illustrative
purposes only •

•



Update Tables 5.2-13 and 5.2-15 to include all of the parameters
and assumptions used to calculate both the maximum individual and
population dose estimates from the liquid and gaseous pathways,
respectively.

• 470.9

SB 1 & 2
ER-OLS

Revision 2
. June 1982

•

RESPONSE:

470.10

RESPONSE:

See updated Seabrook ER-OLS Tables 5.2-13 and 5.2-15; attached as
RAI Tables 470.9-1, 470.9-2.

Update Tables 5.2-20, 5.2-21 and 5.2-22 to include the latest
information available and specify the date of the data used in
preparing these tables.

Tables 470.10-1, 470.10-2 and 470.10-3 reflect the latest
available information on agricultural production within 50 miles
of Seabrook Station and reflect updated data to that given in ER
Tables 5.2-20, 5.2-21 and 5.2-22.

Table 470.10-1 indicates the estimated annual production of milk
by sector. This information represents 1981 data as compiled on a
county basis by the Massachusetts Department of Food and
Agriculture, Dairy Division, Boston, MA.

Table 470.l0~2 indicates the estimated annual meat production in
the site area out to 50 miles. Meat as defined for Table 470.10-2
includes the number of cattle and calves, hogs and pigs, sheep and
lambs, broiler chickens and turkeys sold on a county basis in
1978, as reported in the final 1978 Census of Agriculture Reports;
Parts 19, 21 and 29 (Volume 1) for the states of Maine,
Massachusetts and New Hampshire. These reports were issued in
March 1981 by the U.S. Department of Commerce, Bureau of the
census. The total number of livestock sold as reported in the
census data was multiplied by an estimate of the average dressed
weight of each animal in order to determine the mass of meat
production for each principal county within 50 miles of the site.
The average dressed weight used for each of the various meat
animals was:

2..

•

Cattle (and calves)
Hogs (and pigs)
Sheep (and lambs)
Broilers
Turkeys

R-55

265 Kg
76 Kg
23 Kg

1.24 Kg
6.99 Kg

\ .......
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Revision 2
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•
PARAMETERS AND ASSUMPTIONS USED TO CALCULATE BOTH MAXIMUM

INDIVIDUAL AND POPULATION DOSE ESTIMATES FROM THE LIQUID PATHWAYS

Liquid Release Radionuclide Source Term:

Curies Released per Year per Unit
Liquid Release Concentration (~Ci!gm)

Reconcentration Factor

Maximum Individual Specification and Usage Factors:

ER Table 3.5-18
ER Table 3.5-18

0.0

Shorewidth Factor
Dilution for Aquatic Foods
Dilution for Shoreline Activities
Dilution for Drinking Water
Discharge Transit Time (hr)
Transit Time to Drinking Water (hr)
Fish Consumption (Kg!yr)

Invertebrate Consumption (Kg!yr)

Algae Consumption (Kg!yr)

Water Usage (liters!yr)

Shoreline Usage (hr!yr)

Swimming Usage (hr!yr)

Boating Usaqe (hr!yr)

Adult
Teen
Child
Infant

Adult
Teen
Child
Infant

Adult
Teen
Child
Infant

Adult
Teen
Child
Infant

Adult (1)
Teen
Child
Infant

Adult
Teen
Child
Infant

Adult
Teen
Child
Infant

0.5
8.0
8.0
N!A
0.0
N!A

21.0
16.0
6.9
0.0

5.0
3.8
1.7
0.0

0.0
0.0
0.0
0.0

N!A
N!A
N!A
N!A

334.0
67.0
14.0
0.0

8.0
45.0
28.0
0.0

29.0
52.0
52.0

0.0

•

•
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PARAMETERS AND ASSUMPTIONS USED TO CALCULATE BOTH MAXIMUM
INDIVIDUAL AND POPULATION DOSE ESTIMATES FROM THE LIQUID PATHWAYS

Selected Location Specification and Usage Factors: (Note 1)

Population Dose Specifications and Usage Factors:

•

Sport Fish Harvest (Kg/yr)
Dilution Factor
Transit Time (hr)
Distribution Time (days)
Location

Commercial Fish Harvest (Kg/yr):

Dilution Factor
Transit Time (hr)
Distribution Time (days)
Location

Sport Invertebrate Harvest (Kg/yr):

Dilution Factor
Transit Time (hr)
Distribution Time (days)
Location

Commercial Invertebrate Harvest (Kg/yr):

Dilution Factor
Transit Time (hr)
Distribution Time (days)
Location

Population Drinking Water:

Population Shoreline:

3.5xl07
247.0

0.0
7.0

(Note 2)

9.9xl07

247.0
0.0
'7.0

(Note 2)

1.6xl05

247.0
0.0
7.0

(Note 2)

1. 4xl07

247.0
0.0
7.0

(Note 2)

N/A

•

Usage (man-hours/yr)

Dilution
Transit Time (hr)
Shorewidth Factor
Location

Adult
Teen
Child
Infant

2.7xl07

2.8xl07
7.5xl06

0.0

247.0
0.0
0.5

(Note 2)
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•
PARAMETERS AND ASSUMPTIONS USED TO CALCULATE BOTH MAXIMUM

INDIVIDUAL AND POPULATION DOSE ESTIMATES FROM THE LIQUID PATHWAYS

Population Swimming:

Usage (man-hours)

Dilution
Transit Time
Location

Population Boating:

Adult
Teen
Child
Infant

8.0
45.0
28.0
0.0

247.0
0.0

(Note 2)

Boating doses = 1/2 swimming doses

Irrigated Foods; Population and Individual: N/A

•

Note (1) - The adult shoreline usage factor has been increased from the nominal
value of 12 hr/yr to 334 hr/yr to account for popular non-commercial
clam digging within the immediate area. The basis is 2 hr/day for
167 day/yr.

Note (2) - An average dilution factor (247) has been determined for commercial •
and sport fishing and shoreline activities within a 50-mile radius,
thus specific locations have not been used.
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ASSUMPTIONS AND PARAMETERS USED TO ESTIMATE DOSES
TO THE MAXIMUM INDIVIDUAL AND POPULATION FROM THE GASEOUS PATHWAYS

Site Specific Information:

•

•

The distance from the facility to the NE corner
of the US (MAINE) in miles.

Fraction of year leafy vegetables are grown
(default value = 1.0).

Fraction of year cows are on pasture (default
value = 1.0) [See Reg. Guide 1.109-8].

Fraction of crop from garden (default value
0.76 from USDA) [See Reg. Guide 1.109-7].

Fraction of daily intake of cows derived from
pasture while on pasture (default value = 1.0)
[See Reg. Guide 1.109-28].

Absolute humidity over growing season, relative
(%) value if T is supplied. When Hand Tare
blanks a default value of 8.0 g/m3 is used.

Average Temperature over growing season (deg. F).

Fraction of year goats are on pasture (default
value = 1.0).

Fraction of daily intake of goat from pasture
while on pasture (default value = 1.0).

Fraction of year beef cattle are on pasture
(default value = 1.0).

Fraction of daily intake of beef cattle derived
from pasture while on pasture (default value
= 1. 0).

Population Title Card:

Total population within 50 mile, plant name and
year of projected population.

250.00

0.50

0.50

0.76

1.00

8.00

N/A

.50

1.00

.50

1.00

4,426,100 - Seabrook
1&2-2000 yr.
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•
ASSUMPTIONS AND PARAMETERS USED TO ESTIMATE DOSES

TO THE MAXIMUM INDIVIDUAL AND POPULATION FROM THE GASEOUS PATHWAYS

Population Data Control Information:

Compass sector for starting data: 0 for north,
1 for south (defaults to north). The 50-mile
region is divided into 160 subregions formed by
sectors centered on the 16 compass points (N, NNE,
NE, etc.) and annuli at distances of I, 2, 3, 4,
5, 10, 20, 30, 40 and 50 miles from the center of
the facility. Each sector will require 10
population data entries.

Total No. of annular population values to be
read for each sector: 0, or 10. If KT = 0 the
50 mile total will be uniformly distributed
over all sectors and annuli and card 4.2 will
follow (see below). Otherwise KT = 10 and 16
pairs of sector population data cards must
follow.

Sector population data cards (16 pairs required,
each with KC values).

Annual Milk Production in Liters.

Annual Meat Production in Kilograms.

Annual Vegetation Production in Kilograms.

Annual release in Ci. (Usually determined by
GALE Codes or equivalent.)

User option - 50
mile population data
is presented in
ER-OLS Tables 2.1-2
and Table 2.1-3.

10.00

See ER-OLS Tables
2.1-2, 2.1-3 for
Sector population.

See ER-OLS Table
5.2-20 (revised
Table in RAJ. 470.10)

See ER-OLS Table
5.2-21 (revised
Table in RAJ. 470.10)

See ER-OLS Table
5.2-22 (revised
Table in RAI 470.10)

See ER-OLS Table
3.5-10.

•

Data source, date, height, release point, etc. Turbine Bldg.
releases are ground
level - all other
sources are ele- •
vated from plant
vent.
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ASSUMPTIONS AND PARAMETERS USED TO ESTIMATE DOSES
TO THE MAXIMUM INDIVIDUAL AND POPULATION FROM THE GASEOUS PATHWAYS

•

•

Sector X/Q data cards (16 required, each
with KC values).

Special Location Card:

Selected individual dose maximum of 5. These
cards supply MET data.

Special Location Name

Compass heading from site to special location.

Distance i~ miles.

X/Q for this location (sec/m3)
X/Q decayed (sec/m3)
X/Q decayed and depleted (sec/m3)
Deposition (m-2)

Controls Plume Pathway

Ground
Vegetation
Meat
Cow
Goat
Inhalation
Direct Radiation

See ER-OLS Tables
5.2~2, 5.2-3 for 0-50
miles X/Q data - Table
5.2-4, 5.2-5 for maxi
mum individual X/Q.
Maximum individual
resides at worst resi
dential location 2398
meters, ESE sector,
and consumes 100%
vegetables harvested
from a backyard garden.
The following pathways
were evaluated at this
location, inhalation,
direct radiation and
ingestion of vegetables.
Consumes goats milk
from NW sector, 3862
meters and meat from
Wsector, 3219 meters.

Rocks

ENE

0.20 miles

SeeER-OLS Tables 5.2-3,
5.2-4 for "Rocks"
meteorological data.

Yes
No
No
No
No
Yes
Yes



TABLE 470.10-1

MILK PRODUCTION Kg/YEAR PER SECTOR

SECTOR: I 0-1
Distance (Miles)

1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

N 0 0 13.700 19.200 24.700 206.000 910.000 1.590.000 2.000.000 2.580,000

NNE 0 0 13,700 19.200 24,700 206.000 843.000 1.430.000 2.000.'300 2,580,000

tlE 0 0 13.700 9,630 6,200 0 0 0 0 0

ENE 0 0 0 0 0 0 0 0 0 0

E 0 0 0 I) 0 0 0 0 0 0

ESE 0 0 0 0 0 0 0 0 0 0

SE 0 0 0 0 0 0 I) 0 a 0
en

t':ltxl

~t-
SSE 0 0 0 0 0 0 0 665.000 0 0 0

t"'Q'>
en

S 0 0 16.800 28.000 36.000 29~.000 1.200.000 1.330.000 931.000 485,000 N

SSw 0 0 20.000 28.000 36.000 299.000 1.200.000 1.700.000 1.170.000 1.150,000

SW 0 0 20,000 ' 28,000 36.000 299.000 1.200.000 1.550.000 1.550.000 2.000.000

\o!SH 0 0 16.800 28.000 36.000 299.000 1.010.000 1,600.000 2.040,000 2,620,000

W 0 0 13,700 19,300 24,700 206,000 926.000 1,380.000 2,530,000 3.250.000

WN~'I 0 0 13.700 19,300 24.700 206.000 826.000 1.330.000 2.230,000 2.400.000 '

1M 0 0 13.700 19.300 24.700 206.000 826.')00 1.380.000 2.230.000 2.400,000

NNI~ 0 0 13.700 19.300 24.700 206,000 935.000 1,740,000 2,440.000 2.010.:>00
~

t..oCD

TOTALS 169.500 237.230 298.400 2,432,000
c: <

0 0 9,776,000 15,745,000 19.671.000 22.G55.000 P ~.

CD CIl

TOTAL ALL SECTORS:
~.

70.984,130 t-O

Source: 1981 County Milk Production Data. ~2ssachusetts Dept. Food and Agriculture; Dairy Division. Boston. MA loOP
00
N N

• • •





TABLE 470.10-3

VEGETABLE PRODUCTION Kg/YEAR PER SECTOR

SECTOR 1-2 2-3
Distance (Hiles)

0-1 3-4 4-5 5-10 10-20 20-30 30-40 40-50

N 2,400 11,000 18,000 25,()1')0 32,OOn 266,000 713,000 895,000 1,674,000 2,152,000

r!~E 0 0 10,000 25,000 32,000 266,000 891,000 1,195,000 1,674,000 2,152,000
-

tIE 0 0 13,000 12,000 o.,ooa 0 0 0 !) 0

ENE 0 11,000 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0 0

ESE 0 0 0 0 0 a 0 0 0 0

SE 0 0 0 0 0 0 a 0 0 0 U)

~b:l
::0

SSE 0 0 0 0 0 0 0 1,107,000 0 0
, ....
0
t""'Q'>

S 11 ,000 25,000 46,000 60,000 498 ,000 1,992,000 1,549,000 527,000
U)

2,400 2,213,000 N

SS\~ 2,400 11,000 33,000 46,000 60,000 498,000 1,992,000 3,340,000 3,549,000 2,555,000

S~i 2,400 11 ,000 33,000 46,01)0 60,000 498,000 1,992,(')00 3,350,000 4,731,000 6,083,000

HSW 0 11 ,000 25,000 46,000 60,000 498,00') 1,528,000 2,861,000 5.130,000 6,596,000

\-l 2,400 11 ,000 18,000 25,000 32,000 266,000 1,064,:)00 1,774,000 5,529,000 7,100,000

WNH a 11,000 18,000 25,000 32,000 266,000 1,064,000 1,774,000 2,963,000 3,810,000

NH 2,400 11,000 18,000 25,000 32,000 266,000 1,064,000 1,774,000 905,000 523,000

mill a 11,000 18,000 25,000 32,000 266,000 710,oao 594,000 832,000 801 ,000
!:lOc....m

TOTAL 14,400 11 0,000 242,000 346,000 440,000 .3,588,000 13,01 0,000 20,877,000 28,536,000 32,307,000 t::: <::s ro·
Total All Sectors: 99,470,000 Kg m en

ro·
SOURCE: 1978 Census of Agriculture, U.S. Department of Commerce, Bureau of the Census: State and County Data .... 0

Vol. 1, Part 19, r·laine (AC78-A-19)
\0::1
00

Vol. 1, Part 21, Massachusetts (AC78-A-21~
N N

Vol. 1, Part 29, lIew Hampshire (AC78-A-29

• • •



Table 470.10-3 gives an estimate of the annual vegetable
production by sector for the site area. The source of this data
is also the 1978 Census of Agriculture Reports noted above.
Vegetable product as defined for Table 470.10-3 includes the
following categories as listed in agricultural census:
"Vegetables, melons and sweet corn", "Irish potatoes", and
"Apples". The average yield (lbs/acre) for apples and potatoes as
determined by the county data was used to estimate the mass of
production for these food crops. An average yield value of 2.0 Kg
per square meter (USNRC Regulatory Guide 1.109) was used to
estimate the mass of vegetable production per acre for each county
for the category of "Vegetables, melons and sweet corn".

•
SB 1 & 2

ER-OLS
Revision 2

June 1982

•

•

470.11

Response:

470.12

RESPONSE:

An equal area allocation method was used to distribute the county
production data by sector out to SO miles from the site.

Update Table 2.1-14 to include any changes noted during the
latest land use census conducted, including the beef cow pathway.

ER-OLS Table 2.1-14 has been revised and updated to include the
results of the latest site vicinity survey which was conducted by
Station personnel during the fall of 1981 and Spring of 1982, for
the purposes of identifying the nearest beef animal, vegetable,
garden, milk cow and goat in each of the principal compass sectors.

Update Section 5.2.4.4 of the Environmental Report (OL) to conform
with the information submitted in response to Acceptance Review
Question 470.4 and to reflect the latest information available
pertaining to the annual production rates (in Kg/yr) for fish and
invertebrates.

See revised Seabrook ER-OLS Section 5.2.4.4, page 5.2-8. The
revisions reflect the changes to the total commercial fish and
invertebrate harvest within the SO-mile radius of the Seabrook
Site as presented in RAI Response 470.4. Although fish and
invertebrate harvest values have increased, the SO-mile population
dose remains unchanged since fish and invertebrate harvest exceeds
consumption. The excess fish and invertebrate harvested are
assumed to be consumed by a fraction of the U.S. population. The
effect on the total U.S. population dose from both liquid and
gaseous effluents as reported in ER-OLS Table 5.2-25 is less than
10%. The revised U.S. population doses are presented in Table RAI
470.12-1.

Revised milk, meat and vegetable production within the SO-mile
radius of the site have been presented in RAI response 470.10.
The effect of the increased production on the SO-mile population
doses is less than 20% of the values reported in ER-OLS Table
5.2-24. The revised U.S. population and 0-50 mile population
doses are presented in RAI Table 470.12-1 and Table 470.12-2,
respectively.

R-56
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June 1982

u.s. Population Dose From Both Liquid and Gaseous Effluents(l)

Man-Rem

0-50 mile(2)

Fish and Invertebrate
Ingestion(3)

H-3

Kr-85

C-14

Total

Whole Body

1. 57E+00

6.42E-Ol

5.70E-02

4.60E-03

2.30E+Ol

2.53E+Ol

Thyroid

2.60E+OO

2.60E+OO

'. (1) 100-year dose commitment to u.s. population from one year's liquid and
gaseous releases from one unit.

(2) From all radionuclides.

(3) Dose from ingestion of fish and invertebrates caught within 50 miles
of Seabrook Station that are ingested outside the 50-mile population area.
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•
Population Doses Due to Iodine and Particulate Gaseous Release

Within 50-Mile Radius Per Unit (man-rem/year)

Pathway

Ground Plane

Inhalation

Stored Vegetables

Cow Milk

Meat

Total

Age Group Whole Body Dose Thyroid Dose

Adult 2.42E-02 2.42E-02
Teen 4.93E-03 4.93E-03
Child 7.62E-D3 7.62E-03
Infant 5.98E-04 5.98E-04

Adult 4.54E-Ol 6.98E-0l
Teen 9.42E-02 1. 56E:""Ol
Child 1.32E-Ol 2.42E-Ol
Infant 6.07E-03 1.40E-02

Adult 8.8lE-D2 1.17E-Ol
Teen 2.72E-02 3.65E-02
Child 8.75E-02 1. 16E-Ol
Infant 0 0

Adult 2.80E-02 6.65E-02 •Teen 1. 27E-02 3.02E-02
Child 4.22E-02 9.74E-02
Infant 1.23E-02 3.27E-02

Adult l.06E-02 1.08E-02
Teen 1.75E-03 1. 78E-03
Child 4.6lE-03 4.69E-03
Infant 0 0

1.04E+OO 1.66E+OO
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PJ~UIPUBLIC SERVICE
iilJl"'-' CompanyofNewHampshire

SEABROOK STATION
Engineering Office:
1671 VVo~erier Road
Framingham. Massachusetts 01701
(617) - 872 - 8100

July 12, 1982
SBN-292
TF B.7.2.2

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attention:

References:

Subject:

Dear Sir:

Mr. Frank J. Miraglia, Chief
Licensing Branch No. 3
Division of Licensing

(a) Construction Permit CPPR-135 and CPPR-136, Docket
Nos. 50-443 and 50-444

(b) USNRC Letter, dated January 18, 1982, "Request Additional
Information - Seabrook Station," F. J. Miraglia to
W. C. Tallman

(c) PSNH Letter, dated February 10, 1982, "Submittal of
Responses to Requests for Additional Information (RAI),
Seabrook Station ER-OLS," J. DeVincentis to F. J. Miraglia

(d) PSNH Letter, dated February 12, 1982, "Submittal of
Responses to Requests for Additional Information (RAI),
Seabrook Station ER-OLS," J. DeVincentis to F. J. Miraglia

(e) USNRC Letter, dated March 26, 1982, "Request for
Additional Information," F: J. Miraglia to W. C. Tallman

(f) PSNH Letter, dated April 1. ]982. "Response to Seabrook
ER-OLS RAI 310.15." J. DeVincentis to F. J. Miraglia

Revision 2 - Seabrook Station ER-OLS

Pursuant to the Atomic Energy Act of 1954, the Commission's Rules and
Regulations issued thereunder. and the National Environmental Policy Act
of 1969, as implemental by 10CFR Part 51, Public Service Company of New
Hampshire hereby submits 41 copies of Revision 2 to the Seabrook Station
Environmental Report - Operating License Stage.

The following information is included in Revision 2:

i) System description and impact assessment for continuous low-level
chlorination of circulating and service water systems.

ii) Responses [References (c), (d), and (f)) to NRC Requests for
additional information (RAI) [References (b) and (c»).



United States Nuclear Regulatory Commission
Attention: Mr. Frank J. Miraglia, Chief Page 2
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•

iii) Update of various ER-OLS chapters to incorporate information
provided in responses to ,RAI.

iv) Miscellaneous and minor editorial changes.

Respectfully submitted,

YANKEE ATOMIC ELECTRIC COMPANY

Wendell P. Johnson
Vice President

RM/klp

COMMONWEALTH OF MASSACHUSETTS)
)ss

MIDDLESEX COUNTY )

Then personally appeared before me, W. P. Johnson, who, being duly sworn,
did state that he is a Vice President of Yankee Atomic Electric Company, that
he is duly authorizec to execute and file the foregoing request in the name
and on the behalf of Public Service Company of New Hampshire and that the
statements therein are true to the be8t of his knowledge and belief.

Notary Public
August 5, 1988

•
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ER-OLS

INSTRUCTIONS FOR UPDATING SEABROOK STATION ER-OLS

REVISION 2, JUNE 1982

Revision 2
June 1982

. The following tabulated pages, tables and figures are to be inserted
either as replacement. for existing ER-OLS pages, tables and figures or as
new material.

Remove
Front/Back

~nsert

Front/Back
Remove

Front/Back
Insert

Front/Back

VOLUME 1 VOLUME 2 (Cont'd)

VOLUME 2

Material to be added behind tab '~RC

Requests for Additional Information
(RAI)"

••

2.0-v/2.0-vi
2.1-1/2.1-2
T2.1-14/T2.1-15

(Sh. 1)
T2.1-16 (Sh. 1) /

T2.1-16 (Sh. 2)
T2.1-16 (Sh. 3)/

T2.1-16 (Sh. 4)
T2.1-16 (Sh. 5)/

T2.1-17 (Sh. 1)
T2.1-17 (Sh. 2)/

T2.1-17 (Sh. 3)
T2.1-18/T2.1-19

(Sh. 1)
F2.1-3/
F2.1-5/
2.4-5/2.5-6
T2.4-3 (Sh. 1)/

T2.4-3 (Sh. 2)
F2.4-3/-
3.0-v/
F3.3-1/
3.6-1/3.6-2

5. 0-U5 .O-ii
5.0-iii/5.0-iv
5.0-v/
5.2-7/5.2-8
5.3-1/5.3-2

2.0-v/2.0-vi
2.1-1/2.1-2
T2.1-14/T2.1-15

(Sh. 1)
T2.1-16 (Sh. 1)/

T2.1-16 (Sh. 2)
T2.1-16 (Sh. 3)/

T2.1-16 (Sh. 4)
T2.1-16 (Sh. 5)/

T2.1-17 (Sh. 1)
T2.1-17 (Sh. 2)/

T2 •1-1 7 (Sh. 3 )
T2.1-18/T2.1-19

(Sh. 1)
F2.1-3/
F2.1-5/
2.4-5/2.4-6
T2.4-3 (Sh. 1)/

T2.4-3 (Sh. 2)
F2.4-3/
3.0-v/
F3.3-1/
3.6-1/3.6-2
F3.6-1

5. 0-U5 .O-ii
5.0-iii/5.0-iv
5~0-v/
5.2-7/5.2-8
5.3-1/5.3-2
5.3-3/5.3-4
5.3-5/5.3-6
5.3-7/5.3-8
T5.3-1/T5.3-2

(Sh. 1)

- 1 -

8.1-1/8.1-2
10.5-1/-

R-i/R-ii
R-iii/
R-2l!R-Z2

R-23/R-24

TZ91.3-1/T291.3-2
R-27/R-Z8
R-31/R-32

T5 .3- 2 (S h • 2) /
T5.3-2 (Sh. 3)

T5 .3-2 (Sh. 4) /
T5 • 3-2 (S h • 5)

T5 .3-2 (Sh. 6) /
TS.3-2 (Sh. n

T5 • 3-2 (Sh. 8 ) /
T5.3-Z (Sh.: 9)

T5.3-2 (Sh. 10)/
T5.3-Z (Sh. 11)

T5 •3-3 (S h • 1) /
T5.3-3 (Sh.2)

F5.3-1/
8.1-1/8.1-2
10.5-1/-

R-i/R-ii
R-iii/-
R-Zl!R-ZZ
R-22a/-
R-Z3/R-24
FZ90.6-1/
F290.6-2/
TZ91.3-1/TZ91.3-Z
R-Z7/R-Z8
R-31/R-31a
R-31b/R-31c
R-31d/R-31e
R-31f/R-31g
R-31h/R-31i
TZ91.19-l!

T291.19-Z (Sh. 1)



Material to be added behind tab
"Amendment History" after Rev. 1 pages:
Rev. 2 transmittal letter, followed by
updating instructions.

Remove
Front/Back

R-35/R-36

SB 1 & 2
ER-OLS

Insert
Front/Back

VOLUME 2 (Cont'd)

T291.19-2 (Sh. 2)/
T291.19-2 (Sh. 3)

T291.19-2 (Sh. 4)/
T291.19-2 (Sh. 5)

T291.19-2 (Sh. 6)/
T291.19-2 (Sh. 7)

T291.19-2 (Sh. 8)/
T291.19-2 (Sh. 9)'

T291.19-2 (Sh. 10)/
T291.19-2 (Sh. 11)

T291.19-3 (Sh. 1)/
T291.19-3 (Sh.2)

F291.19-1/
F291.19-2/
R-31j/R-31k
R-31l/R-32
R-33/R-34
R-35/R-35a
R-35b/R-35c
T310.6a-l (Sh. 1)/

T310.6a-l (Sh. 2)
T310.6a-l (Sh. 3)/

T310.6a-l (Sh. 4)
T310.6a-l (Sh. 5)/

T310.6a-l (Sh. 6)
R-35d/T310.8-1
T310.8-2 (Sh. 1)/

T310.8-2 (Sh. 2)
T310.8-2 (Sh.3)/

T310.8-2 (Sh. 4)
T310.8-2 (Sh. 5)/

T310.8-2 (Sh; 6)
T310.8-2 (Sh. 7)/

T310.8-2 (Sh. 8)
T310.8-2 (Sh. 9)/

T310.8-2 (Sh. 10)
T310.8-2 (Sh. 11)/

R-35e
T310.9-I/R-35f
R-35g/R-35h
R-35i!R-35j
T3IO.l4-I (Sh. 1)/

T3IO.14-1 (Sh. 2)
T310.l4-l (Sh. 3)/

T310.14-1 (Sh. 4)

- 2 -

Remove
Front/Back

R-37/R-38
R-39/R-40

Revision 2
June 1982

Insert
Front/Back

VOLUME 2 (Cont'd)

R-35k/R-35l
R-35m/R-35n
F310.5-l/
R-36/
R-37/R-38
R-55/T470.9-1

(Sh. 1)
T470.9-1 (Sh. 2)/

T470.9-1 (Sh. 3)
T470.9-2 (Sh. 1)/

T470.9-2 (Sh. 2)
. T470.9-2 (Sh. 3)/

T470.10-1
T470.IO-2/

T470.10-3
R-56/
T470.12-1/T470.12-2

•

~.

•


