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This survey was carried out between June 3 and June 8, 1972. During

this time all or parts of three days were spent in studying the plants and

types of vegetation in the field, taking notes on plant communities present

and preparing the basic list. The remaining hours were spent as follows:

1. Correlation of vegetational types as observed in the

field v~th patterns on the aerial photograph supplied

for our use.

2. Preparation of a generalized vegetational map of the

principal types of forest vegetation.

3. Preparation of as complete a list as possible of all

native species of vascular plants observed in the area

with emphasis on distributional features and abundance.

For purposes of c cnvenience during the field survey and the preparation

of the list, the extensive salt ~4rsh areas TIere excluded. The M. S. thesis

o'f Geor~e Vagenas cmm, 1969) can be referred to in connection with the

characteristics of the Seabrook salt marsh vegetation. Also the extensive

dump area in se~tor 3 was avoided in the study as ,~ll as fields and farm

land. In fact, only the native plants and relatively· undisturbed types of

vegetation are included in this report.

Except for the above-mentioned salt marsh study by Vagenas, there is

no scientific work that relates directly to the native plants of the area

included in this survey. The information submitted here all had to be ob­

tained from current field work. The survey deals therefore essentially only

with forested tracts within the circle that are marked on the accompanying

map. After a brief reconaissance it was decided to subdivide this forested

area into six sectors:

Sector 1: The area including liThe Rocks. 1I

Sector 21 The forested area between liThe Rocks" and the

railroad line and lying within the circle.

-2-
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Sector 3: The cleared area embracing the dump and the wooded

area west of the railroad, lying ~~thin the circle

and south of Bro.vn's River.

Sector 4: Hunt's Island at the extreme eastern edge of the

area included in the study.

Sector 5: A tract of forest south of Hunt's Island Creek

and separated from Sector 2 by Farm Brook and

lying at the extreme southern edge of the area

within the circle.

Sector 6: A tract of forest lying both east and west of the

railroad north of Brown's River and unlike the other

forested tracts lying in the to~nship of Hampton Falls.

It was possible to make a rather thorough canvass of sectors 1, 4, 5
and 6 either because the areas are limited in size or because the vegetation

is relatively homogeneous; sector 2 by contrast is more heterogeneous but

does not lend itself easily to further subdivision of forest types. Sector 3

includes a great deal of disturbed land including the recently expanded dump,

fields and openings gradually changing over to forest and considerable land

still in field. For this reason less time was devoted to surveying sector 3

than any other although it was possible to note the principal species of

trees in the area and their relative abundance.

It should be noted that the areas are not exactly and, in some instances,

hardly at all correlated with forest types. In fact, on the enclosed vege­

tational map several characteristic types of vegetation may be foUnd on one

area as in sector 2.

In an area so affected by man and so recently grown up to forest from

an earlier state of clearing, the vegetation is very diverse in character.

No bit of forest quite ma......tches any other even on the same type of topography•

-3-
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Probably such ever-present differences can best be explained by accidents

of migration during the colonizing of the area by the present forest •

However there are some relatively distinct groupings of species that suggest

strong ecological relationships and these we will now characterize. In

general these can be recognized by the grain and depth of shading of the

forested areas on the aerial photograph (1-400) taken on April 28, 1969

~men the coniferous trees possessed their ~~nter needles but before many

of the hardwoods had burst into leaf. On the basis then of our field obser­

vations and the identification of certain forest comounities on the ground

followed by pinpointing the same areas on the photograph, it is possible to

map the vegetation in a general way. Six major types of forest vegetation

were recognized in the field survey, several of which are readily recog­

nizable on the photograph and can there£ore be satisfactorily marked on

the accompanying map. We recoenize the following forest communities:

1. Hardwood - (Red Cedar) (edge of marsh) •

2. Upland Oak - Hickory (rocky woods often adjacent to marsh).

3. Swamp Hardwoods (in poorly drained hollows or flat woods).

4. Upland Hardwood - Vfuite Pine, Hemlock - Beech (old age forest

in sites protected from coastal storms, salt spray and the like.

5. Hemlock ravine along intermittent brook in sector 2.

6. Old field pine with often temporary hardwood. species such

as poplars, birches and Red 1~ple.

Within the circle of our coverage there has been some fairly recent

cutting resulting in the removal of some big White Pines in sector 5. In

fact, \1hite Pines would be a more important component of much of the hardwood­

porninated forest if there had not been selective removal of them by cutting

through the years. In all probability, however, White Pine was never dominant

~n areas immediately adjoining the salt marshes where oaks, hickories and a

great variety of shrub species become very common•

-4-
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We will now characterize the aforementioned forest communities in greater

detail:

1. Hardwood - (Red Cedar)

On ledges adjoining the salt marsh, Red and ~bite Oaks,
Shagbark and Pignut-Hickories, Red Maple, Red Cedar,
Black Oak, Basswood, and Pitch Pine tend to be the most
abundant trees while, on moister shores, Red Maple and
oaks, including Swamp White Oak, become more common.
Shrub species tend to be less specialized and several
kinds of Shadbush occur widely on rocky or wetter marsh
edges. Sassafras is abundant on some rocky shores and
nearly absent from wet sites. Bayberry, Catbrier and
Sumac are com~on as well as Poison Ivy. On moister
shores we find an abundance of Arrow-wood, Smooth Alder,
Sp~dbush and Chokeberry species.

2. Upland Oak - Hickory

Areas dominated by Red, White and Black Oak and both
Shagbark and Pignut Hickory with occasional Black Birch,
Black Cherry and Red l~ple. Catbrier, Huckleber~J' species
of Low Blueberry, Gray Dogwood, Poison Ivy, Chokeberry,
Bayberry and S}~dbush species are common.

3. Swamp Hardwoods

Dominated by Red Y~ple and often with abundant Red and
White Oak and occasional 'l'upelo. Shrubs present include
Shadbush, Winterberry, Sweet Pepperbush, abundant Highbush
BlueberIJT, occasional Maleberry and tangles of Catbrier.
Herbaceous plants often include Cinnamon Fern, Hay-scented
Fern, Lady-Fern and Shield Ferns often in great abundance.

4. Upland Hardwood - Evergreen

This represents an older type of forest in an ecological
sense having acquired both Hemlocks and Beech trees in
addition to early arrivals such as Vfuite Pine, aspens and
Gray and White Birches. The groundcover species often
include an abundance of Starflower, Canada 1~yflower, Par­
tridge-berry and Wild Sarsaparilla with frequent Lady's­
slipper orchids and Wild Cucumber-root.

S. Hemlock Ravine

A very specialized vegetational type with Hemlocks abundant
and Vfuite Pine comnon. Along the moist banks of the ~ream

grow luxuriant Shield Ferns, False Hellebore and Jack-in-the­
Pulpits.

6. Old Field Pine

This type of forest has grown up recently on land formerly
cleared for field or pasture. Vihite Pine is the principal
species but often intermixed ~~th many broad-leaved species
but rarely with either Deech or Hemlock. Shrub species are
usually not vcr';I abundant except for those which persist from
the pasture shrub stage. Thus Hir,hbush Blueberry lTlc'1y be common
as \1e11 as various other species that previously thrived vlhen
the area was open. -5-
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The indieenous flora of the area involvec in our study is quite lar~e

and diverse. Certain highly salt-intolerant species such as Sugar Maple are

absent but others such as Hemlocks are present in some quantity suggesting

the possibility that other factors operate to exclude some fairly co~~on

species from this coastal area and also suggesting that salt at the present

time may not be a limiting factor above the reaches of tides.

We found several rare species of vascular plants in the course of our

work which had not hitherto been discovered in coastal New Hampshire. In­

deed one such specieso vdth the scientific name ~riosteum a~rantiacurn (laId

o. Coffee) grows on led ges at the southern side of liThe Rocks. II Our record of

this of June 3, 1972 is the first for New Hampshire. In Maine there are three

or four known widely separated localities for it. It is an unusual and rare

wildflower in most of New England and should if possible be protected. On

Hunt's Island we found a few plants of Early Meadow-rue (Thalictrurn dioicum),

a spring wildflower that becomes more cornman in the rich woods of western

New England, of very restricted occurrence in eastern New England and, ex­

cept for this record, absent from coastal areas. South of the dump in

sector 2 there is a well developed Hemlock forest occuPYing a ravine con­

taining a slowly flo,r.Lng brook. Any considerable deposit of sodium chloride

would without doubt destroy this stand as well as the big Hemlocks in

sector 5. The Clubmosses, Lady's-slippers and Jack-in-the-pulpits of

these older gro~~h forests would disappear with much salt pollution.

Because of our very extensive field coverage of the area, the list of

vascular plants is certainly complete for the spring and early S~T~er

season. However other species without doubt ~~ll appear during surr.mer and

early fall that are not obvious at present. These "TOuld not be domin2.nt

species and would probably be in such groups as Carex (sedge), the grass

° family, fall -asterr; and r,oldenrods. Diligent field work in late surr~'Tler

and fall might add 25 or marc l3pecies but would not affect the list much

from the standpoint of overall forest composition and occurrence of

intarc5tirie rare species.
-6-
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BOTANICALCOMMUNITIES

SEABR001< NUCLEAR PROJECT SITE

N

Key To Types of Vooetotion

Hard wood (Red Cedar)

Upland Oak Hickory

Swamp Iiardwoods

Upland Hardwood- Everoreen

Hemlock Ravine

Old Fiold Pine

Field~. Dif:lcrbed Arca~ -7-
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REPORT ON THE LATE SUMMER FLORISTIC SURVEY OF THE SEABROOK SITE*

This is a continuation of the survey begun in mid-June of 1972'and

invo1vin~ the same area. New species which we have recorded recently

have been added to the previous list so that the accompanying compilation

submitted at this time should supersede the earlier one. A total of 106

new species of native plants has been added. Again all species recorded

are native in the region and all introduced foreign weeds have been ex-

eluded. Also all strictly salt-marsh plants have been omitted.

It was expected tr~t the June list would be incomplete and, as

anticipated most of the species reported here as new were not evident in

late spring. Visits to some new places yielded SOffie new species not seen

before. There is little like1thood, however, that future visits to the

area would disclose many new plants since the area has n~~ been thoroughly

canvassed ~~th many separate visits and most habitats explored at least

twice. This, then, is for all practical purposes a complete list of the

native vascular plants of the area. The number of new species is

surprisingly large. We had thought that, by mid-summer, ther~ might be

at least 50 kirlCs 'which wer~ not recognizable in mic-June but ,,;ere hard1;;r

prepared for 106. It does show the ~~sdom in continuinR th~ survey

throu~h the sUr.lITIcr.

From the standpoint of protectinl7, interestinp, species, the following

•
information is supnlicd.

'\-This Augus t survey was carried out between the dates of August 14 and 18, 1972

-8-



•

•

•

left of the telephone pole #2308 in sector

The plants at this season are a bit nondescript, somewhat resembling

Ndlkweed plants with large, opposite leaves. It is of further interest

that there are three other unusual species near the Wild Coffee, namely

a Bush-Clover (Lespe.de.z~), Venus I s Looking-Glass (Specularia) and Wild

Licorice (Galium circaezans). Any herbicide that may have been used

along the telephone line right-of-way presumably has not injured these

herbaceous plants. The control here of trees and shrubs is perhaps

advantageous to the continuation of these rare plants.

Most of the interesting species t~at we have noted are on islands,

headlands and in the "hemlock ravine." Hopefully special attention will

be given to the preservation of these areas •

The work has proved stimulating, the area being a fairly rich and

diverse one. It is particularly gratifying to lmow that the Public Service

Company of New Hampshire has shovm interest in taking the plants of the

area into consideration in its planning thus far.

Sincerely,

~ R/+r1k
Albion R. Hodgdon

-9-
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Sassafras
Pin Cherry

Black Cherry

Red Maple

Basswood

Tupelo
Tilia a:nericana

Nyssa sylvatica

Sassafras albidum
Prunus pensylvanica

Prmms serotina

Acer rubrum

Tsuga canadensis

Jun~perus virginiana

Populus grandidentata

Populus tremuloides

Carya cordiformis

Carya glabra

Carya ovata

Ostrya vir~iniana

Betula lenta

Betula papyrifera

Betula populifolia

Fagus grandifolia

Quercus alba

Quercus bicolor

Quercus rubra

Quercus velutina
Celtis occidentalis

Ulmus americana

r -:T:..:.R:.::E:::::ES:::.- --r -.--~s~EJL!;C~r 0 R S

=-----.:..- $.9I~~TIFIG.}JAJ.?.. CO'.~,WN NAME 1 2 4 5! 6
------+-_.-I--+----,-+--=--~~-

Pinus rigida Pitch Pine r 0' 0
Pinus Strobus White Pine 0 CO, 0 0

He~~ock C 0
Red Cedar C C C C

Large-toothed Aspen r c
Quaking Aspen reo 0 C

Bitternut Hickory r
Pignut. Hickory C 0

Shagbark Hickory Cl a-
Hop Hornbeam r
Black Birch C C

\'.hite Birch 0 0

Gray Birch C C

Beech ,.. 0

White Oak C C

Swamp YJhite Oak 0 0

Red Oak a. a..
Black Oak C C

Hackberry

Elm

•

•
KEY TO RELATIVE ABUNDANCE

a = abundant

c - conunon

o = occasional

r - rare

-10-
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SCISNTIFIC NMiE COl~,.!ON NAt,~ I 2 4 5 6

Smilax rotundifolia Catbrier a. a. c a. a...
Salix.Bebbiana Long-beaked Willow r r
Salix discolor Pussy-Willow r r 0

Salix humilis Gray-Willow r
Salix rigida 'Willow r
Myrica pensylvanica Bayberry C C C C C

Comptonia peregrina Sweet Fern 0 C

Alnus rugosa Speckled Alder 0

Alnus serrulata Smooth Alder 0 0 0

Corylus cornuta Beaked Hazelnut r t- O

Ribes hirtellum Smooth Currant r r
HawAmelis virginiana Witch-hazel 0 0 C

Amelanchier arborea Shadbush C C C

Amelanchier canadensis Shadbush C C C C C

Amelanchier laevis Shadbush C

• Anelanchier stolonifera Shadbush C C C C

Crataegus chrysocarpa Hawthorn r
Prunus maritima Beach-Plum C

Prunus nigra Canada Plum r
Prunus virginiana Chokecherry C C C

Fyrus floribunda Purple Chokeberry C C C C 0

Pyrus melanocarpa Black Chokeberry C C C C C

Rosa carolina Pasture Rose r
Rosa palustrus Marsh Rose r

Rosa virginiana Common Wild Rose C C C C C

Spiraea latifolia Meadowsweet C C C C C

Rhus copallina Dwarf Sumac 0 0 0

Rhus typhina Staghorn Sumac C C C C

Toxicodendron radicans Poison IVJr Q.. a.. a.. a.. a...

Toxicodendron vernix Poison Suri'.ac r
Ilex laevi"'.ata Smooth Winterberry r 0 0

Ilex verticillata Vlintorberry C C C 0

Celastrus f>candens Bit ters1';eet t 0

Vitis labrusca Fox-Grape 0 0 0

-11-
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River-bank-Grape 0

Woodbine C C. C C C

Gray DOf,wood C C r
Sweet Pepperbush I

0 c c 0

Black Huckleberry a tL c C 0

Sheep Laurel 0 0 0 C

Maleberr:>T r C

Lowbush Blueberry C C a- c C

Highbush Blueberry C C C c.. C

Low Blueberry a.. D.- C C 0

Buttonbush 0

Bush Honeysuckle 0 0 0
Maple-leaved Viburnum 0
Witherod 0 t- O

Arrow-wood C C c C C
Black Elderberry r 0 r r

I
-12-

Vitis riparia

Parthenocissus inserta

Cornus race~~osa

Clethra alnifolia

Gaylussacia baccata
Kalmia angustifolia

Lyonia li~ustrina

Vaccinium an,::r,ustifoliuin

var. laevifolium

Vaccinium cOIJ~ilioGum

Vacciniurr; vacillans

Cephalanthus occidentalis

Diervilla Lonicera
Viburnum acerifolium

Viburnum cassinoides

ViburnUtl recognitum

Sambucus canadensis

•

•
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Equiset~ arvense Horsetail r 0 0

Equisetum sylvaticum Wood-Horsetail 0

Lycopodium clavatum Running Clubmoss 0

Lycopodium complanatum
var. flabelliforrr.e Cltibmoss 0

Lycopodium obscurum Clubmoss 0 0

Botrychiu~ vir~inianum Grape-Fern r
Csmunda cinr.amomea Cinnamon Fern 0 C 0 C (L

Csmunda Claytoniana Interrupted Fern r 0

Osmunda regalis Royal Fern 0 0
Athyrium filix-femina Lady-Fern 0 0

Dennstaedtia punctilobula Hay-scented Fern 0 0 C

Dryopteris cristata and hybrids Crested Shield-Fern r 0

Dryopteris T:l2rginalis Marginal Shield-Fern 0
Dryopteris spinulosa Shield-Fern 0

~ryopteris spinulosa

var. intermedia Shield-Fern 0 0

Onoclea sensibilis Sensitive Fern 0 0

Polypodium virginianum Rock Fern r
Polystichum acrostichoides Christmas Fern r
Pteridium aquilinum

var. latiusculum B'racken 0 0 0 0

Thelypteris noveboracensis New York Fern 0 0

Thelypteris palustris Marsh Fern 0 C 0 0 0
Thelypteris polypodioides Long Beech-Fern 0
Typha angustifolia Cat-tail 0
Typha latifolia Cat-tail 0

Andropogon scoparius Broom-sed ge C r 0

Agrostis scabra Hairgrass 0 0

Calamagrostis canadensis Blue joint Grass C C C

Deschampsia flexuosa Hairgrass 0 C C C

Elymus virginicus Wild Rye C C C
Festuca rubra Fescue-Grass C

Glyceria melicaria Manna-Grass C

Glyceria striata' Manna-Grass 0
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Hierochloe odor&ta Sweet Grass 0
Muhlenber~ia mexicana Grass r
Muhlenbergia sp. Grass 0

Panicum clandestinum Panic Grass 0

Panicum depauperaturn

var. psilophyllU!1 Panic Grass 0

Panicum lanuginosum

var. implicatum Panic Grass 0 0

Panicum virgatum Switch-Grass 0 0 C c C

Spartina pectinata Fresh-Water Cord-Grass C 0

Torreyochloa Fernaldii Manna-Grass r
Bulbostylis capillaris Sedge C

Carex annectens Sedge r
Carex communis Sedge 0

Carex crinita Sedge 0

Carex debilis Sedge C 0 0

Carex Ennnonsii Sedge 0 0

Carex lurida Sedge 0 0

Carex normalis Sedge r
Carex pallescens Sedge r
Carex pensylvanica Sedge C C C C
Carex scabrata Sedge r-
Carex scoparia Sedge C 0
Carex spicat~ Sedge r
Carex stipata Sedge 0

Carex SYianii Sedge 0 C C
Carex tribuloides Sedge 0
Carex vestita Sedge 0 r r r
Cyperus filiculmis Sedge r C
Cyperus strigosus Sedge r
Eleocharis tenuis Sedge C

.Scirrus atrovirens
var. Georr,ianus Sedge 0 0 0

Scirpus cyperinus Wool-Sedge r
Scirpus pedicellatus Wool-Sedge r
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Rhynchospora capitellata Beak-Rush 0

Acorus Calamus Sweetflag r
Arisaema-~tewardsonii Jack-in-the-Pulpit 0

Arisaema triphyllum Jack-in-the-Pulpit C

Symplocarpus foetidus Skunk-cabbage 0

Juncus articulatus Rush r 0

Juncus brevicaudatus Rush 0

Juncus bufonius Toad-Rush 0 0

Juncus effusus Soft-Rush 0 r 0

Juncus Greenei Rush C

Juncus marginatus Rush 0 !
;

Juncus tenliis Rush C C

Luzula multiflora .WOod-Rush 0 0

Lilium philadelphicum WOOd-Lily r r r
Maianthemum canadense Canada Mayflower C C 0 c a..

• Medeola virginica Wild Cucumber-root 0 C 0 r
Polygonatum pubescens Solomon's-seal r
Smilacina racemosa False Solomon Is-seal 0 0

Smilacina stellata False Solomonls-seal 0 0 C 0
Smilax herbacea Carrion-Flower 0 0 r 0 0

Uvularia sessilifolia Bellwort 0 0 () 0

Veratrum viride False Hellebore 0

Iris versicolor Blue Flag 0 0
Sisyrinchium montanum Blue-eyed Grass 0
Cypripedium acaule Pink Ladyls-slipper 0 a 0 0

Pilea purnila Richweed 0 0

Urtica gracilis Nettle r
Commandra umbellata Bastard-toadflax 0 0 0 0
Polygonum arifolium Halberd-leaved Tearthumt r
Polygonum Hydropiper Water-pepper 0
Polygonum sagit tatum Arrowleaf-Tearthumb r
Polygonum scandens Climbing False Bucltwhea1 r

• Phytolacca americana Pokeweed r
Arenaria lateriflora Arenaria 0 C C 0 0

Silene antirrhina Sleepy Catchfly r
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Anemone cylindrica Thimbleweed 0

Anemone quinquefolia Wood-anemone 0 0 C C 0

Aquilegia canadensis Columbine 0

Clematis virginiana Virgin's Bower 0

Coptis groenlandica Gold-thread 0

Ranunculus abortivus Early Buttercup 0 0 a
Thalictrum dioicum Early Meadow-rue r
Thalictrum polygarnum Meadow-rue 0 a 0

Arabis sp. Rock-Cress r
Chrysoplenium americanum Water-mat C

Agrimonia gryposepala Agrimonia r 0

Fragaria virginiana Wild Strawberry 0 0 0 0 0
Geum canadense Canadian Avens r
Potentilla canadensis Cinquefoil 0 C 0
Potentilla simplex Cinquefoil r 0 c
Rubus allegheniensis High Blackberry 0 0 0 0

Rub:us Enslenii Dewberry C 0 0

Rubus flagellaris Dewberry C C C

Rubus hispidus Xrailing Blackberry 0 0 0 Q...,

Rubus idaeus ~ 1""'1 ("'\
~ ~ --

var. strigosus Raspberry 0 0 0
Rubus occidentalis Black Raspberry 0 0

Rubus pubescens Dwarf Raspberry r
Rubus recurvicaulis Blackberry C 0 0
Sanguisorba·canadensis Burnet 0 C C
Arnphicarpa bracteata Hog-peanut 0

Apios americana Ground-nut 0 0- 0..

Desmodium canadense Tick-trefoil r 0

Lespedeza intermedia Bush-Clover
,...

Oxalis stricta Wood-Sorrel 0 0

Geranium maculatum Wild Geranium 0 0 0 0

P,olygala sanguinEia Milkwort r 0

Impatiens capensis Jewel-weed 0 C 0

Hypericum canaoense St. John's-wort 0 0

Hypericum ellipticum St. John's-wort 0
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Hypericum gentianoides Orange-Grass C

Hypericum punctatum St. John1 s-wort r
Hypericum virginicum Marsh-St. J olm Is-wort 0

Helianthemum Bicknellii Frostweed 0

Helianthemum canadense Frostweed 0 0

Lechea intermedia Pinweed 0 0

Viola cucullata Blue Violet 0

Viola laneeolata Narrow-leaved 0

'White Violet

Viola pallens Con:mon White Violet 0

Viola papilionacea Blue Violet 0 0

Viola primulifolia Yfuite Violet r
Viola septentrionalis Blue Violet r
Lythrum Hyssopifolia Loosestrife r
Epilobium glandulosum

var. adenocaulon Willow-herb 0 0 r
Oenothera biennis Evening-Primrose 0 r 0

Aralia hispida Bristly Sarsaparilla 0 0 0
Aralia nudieaulis Wild Sarsaparilla 0 C 0 C C

Panax trifolius Dwarf Ginseng r
Hydroeotyle americana Water-Pennyvror\:,

,.. C 0

Sanicula n~rilandica Black Snakeroot r
Cornus canadensis Bunchberry 0 0 0

Monotropa uniflora Indian-pipe 0 0 r
~;rola rotlmdifolia Shin-leaf 0

Epigaea repens Trailing Arbutus r
Gaultheria procuraL1ens ChBcKclrberry 0 0 0

Lysirrachia laneeolata LooRestrife : i
" . 0'.

Lysimachia quadri.fclia Loosestrife C C 0 c C

LJ7sirnachia terrestris Loosestrife

Trientalis borealis Star-flower C 0 C C

Apoc;ynum. androsimaefolium Dor,bane 0 r r 0

Asclepias syrinca liiilk\'leed 0 0 0

Cuscuta Gronovii Dodder 0 C C C

ConvolVl1J.\lS serium Wild Morning-~lory C: C. C C C
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Verbena hastata Blue Vervain r
Verbena urtieaefolia Vervain 0 0
Lyeopus a~erieanus Bugle-weed r
Lyeopus uniflorus Bugle-....ieed b C

Lycopus vir~1nlcus Bugle-weed r
l:entha arvensis Mint 0

lrunella vulgaris Heal-all 0
Scutellaria lateriflora Mad-dog Skullcap C
Teucrium canadense American Germander C 0 C
Trichostema dichotomum Bluecurls r
Chelone glabra Turtle-head r 0

Gerardia tenuifolia Gerardia

Gratiola neglecta Hedge-hyssop 0

Linaria canadensis Old-field-Toadflax 0 0 0
Mel&mpyrur.l lineare Cow-wheat C

•
Plantago Rugelii Plantain r
Galium aparine Cleavers r
Galium circaezans Wild Licorice r
Galium Claytoni Bedstraw 0
Galium triflorum Sweet-scented Bedstraw 0

Houstonia caerulea Bluet 0

Mitchella repens Partridgeberry 0
Trioste~~ aurantiacum Wild Coffee r r
Lobelia inflct.ta Indian-tobacco 0

Specularia perfoliata Venus's Looking~glass r
Ambrosia artemisiifolia Ragweed 0 0 0
Antennaria plantaginifolia Ladies '-tobacco 0 0

Aster acuminatus Boreal Fall Aster

Aster cordifolius Heart-leaved Aster 0 0
Aster divaricatus Aster 0
Aster dumosus Aster r
Aster ericoidos Aster

I Aster foliaceous Aster 0 ·0

Aster lateriflorus Aster C a.
Aster linariifolius Narro'\'l-leaved Aster
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Aster n~crophyllus Big-leaved Aster 0 0 '0
IAster novi-belgii New York Aster 0 0 C

Asterpuniceus Aster r
Aster umbeilatus Willow-leaved Aster 0 0 0

Aster virnineus Aster 0 0

Erechtites hieracifolia Fireweed 0 0 C· a
Erigeron annuus Daisy-Fleabane 0
Erigeron canadensis Horse-','teed I 0

Erigeron strigosus Fleabane 0
Eupatorium dubium Joe-Pye-weed r 0 0
Eupatorium fistulosum Joe-Pye-weed 0
Eupatorium perfoliatum Thoroughwort r 0

Helianthus divaricatus Sunflower r
Lactuca canadensis Wild Lettuce r C
Prenanthes altissima Rattlesnake-root r
Prenanthes trifoliolata Gall-of-the-earth 0 C 0

• Senecio aureus Golden Ragwort r
Solidago X asperula (hybrid) Goldenrod r
Solidago bicolor White Goldenrod C. C 0

Solidago canadensis Goldenrod 0 0 0

Solidago gigantea Goldenrod 0 0
Solidago grarninifolia Goldenrod 0 0 0
Solidago juncea Goldenrod C C 0 0
Solidago nemoralis Goldenrod 0 0

Solidago puberula Goldenrod 0
Solidago rugosa Goldenrod 0 0 C 0 0

Solidago ulrnifolia Goldenrod r
Xanthium sp. Cocklebur r

•
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APPENDIX B

A Survey of the Mammals of the
Proposed Nuclear Project Site, Seabrook, New Hampshire

Edward N. Francq
(University of New Hampshire)

6 June 1972

From May 23 until June 3, 1972, an inventory was prepared of the

mammals of the proposed nuclear site in Seabrook, New Hampshire. Infor-

mation on the occurrence of species and their relative abundance was collec-

ted in four ways: 1) observation, 2) trapping, 3) interviews, and

4) by surveying the literature.

1-1ETHODS

Several species were observed directly. Others were identified

through various signs noted during field surveys. These signs included

animal remains, tracks, dens and nests, and scats (droppings). small

species of mammals were collected by use of Sherman Live traps and by

snap traps. Generally 30 traps were set at ten or twenty foot intervals

in a particular habitat. They were baited with peanut butter and/or

bird seed and left for a three night period. Traps were checked and re-

baited each day. These traps are suitable only for mice and similarly

sized mammals and are not sufficient size to collect game or furbearers.

Eight sites were selected for trapping and the locations of the

trap lines were indicated by number on a large scale photograph of the area

for reference. A brief description of each site follows:

site 1. The margin of Spartina saltmarsh and the adjacent brush.

Site 2. A mixed stand of maple and oak with other scattered
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hard woods, sparce undergrowth including smilax greenbrier.

Site 3. Along an old stone wall on south margin of power line

clearing. Vegetation mostly grasses but mixed hardwoods

and some conifers on opposite side of stone wall.

Site 4. Moist area of beech, maple, and scattered hemlock. Relative­

ly little undergrowth.

Site 5. Along stream bank of mixed hardwoods and scattered conifers.

A nearby culvert carries water underneath railroad tracks

from an open area beyond.

Site 6. Area of mixed brush and small hardwoods adjacent to railroad

tracks to the west and Spartina marsh grass to the east.

Considerable open water to the north.

Site 7. A pure two species stand of clover and grass, clearly sown

for hay. Surrounded by mixed hardwoods and brush •

Site 8. Stand of mixed white pine and scattered hemlock. Little

brush but scattered rotting logs. Ground mostly covered

with pine needles and therefore little herbaceous undergrowth.

Four residents of Rock Road, the main access into the area, were

interviewed. These people, one of whom is in general charge of the

Seabrook dump, have been residents of the immediate area for most of

their 60 or more years and therefore have special knowledge of some

of the larger and mo~e conspicuous species of mammals present. In add­

ition,several people who frequently carne to the area to dig for clams,

or to shoot rats or woodchucks were spoken with briefly concerning their

knowledge of mammals of the area.

The available literature dealing with mammals of the general region was

surveyed, and the accompanying bibliography compiled. There has been

no general survey of mammals dealing solely with the coastal area near
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Seabrook and therefore works of larger scope have been listed with brief

comments. These tend to be out of date in many cases and are of value

primarily in revealing what mammals might be expected to be in the area

through virtue of Seabrook being within the broad area of the species'

distribution. This allows a judgement of the occurrence and numbers present

of a species based on experience •
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Species Accounts·

The common and scientific names are given for each species dealt
with, along with an idea of the certainty of occurrence, the relative
abundance and other pertinent information. The letters following the
abundance indicate the occurrence of the species in the areas dealt with
in the literature listed in the bibliography. The following system is
used: G-Goodwin (1935), B-Cronan and Brooks (1962), J-Jackson (1922),
M-Manville (1942), and C~Carpenter and Siegler (no date).

North American Opossum (Didelphis virginiana) Probable, scarce. G,B
Opossums have been slowly establishing themselves in New Hampshire in
recent years. I collected one in Hampton in 1968.

Masked Shrew (Sorex cinereus) Probable, scarce. G,B,M,C
Numerous around Durham and might be expected around grassy areas,
stone walls and less frequently the woods of the Seabrook area.

Smoky Shrew (Sorex fumeus) Possible, scarce. G,B,C
More in wooded areas than previous species and usually less abundant.

Short-tailed Shrew (Blarina brevicauda) Certain, abundant. G,B,M,C
One of our most common mammals, found ·in a variety of habitats. Three
were trapped at site No.7.

Star-nosed Mole (Condylura cristata) Certain, infrequent. G,B.M,C
Reported by residents. Frequents moister areas .

Little Brown Bat (Myotis lucifugus) Certain, common. G,B,M,C
our most common bat, widely occurring throughout the state.

Big Brown Bat (Eptesicus fuscus) Certain, common. G,B,C
OUr second most common bat, widely distributed.

Keen's Bat (Myotis keenii) Possible, scarce. G,B,C

Indian Bat (Myotis sodalis) possible, scarce. G,B,C

Small-footed bat (Myotis subulatus) possible, scarce. G,B,M

Silver-haired bat (Lasinonycteris noctivagans) Possible, scarce. G,B,M,C

Eastern Pipistrelle (Pipistrellus subflavus) Possible, scarce. G,B,C

Red bat (Lasiurus borealis) possible, scarce. G,B,M,C

Hoary Bat (Lasiurus cinereus) possible, scarce. G,B,C
These bats may occur sporadically or in migration. The Myotis bats
sometimes occur in mixed colonies. None of the last seven species
occur in large numbers in our area.
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New England Cottontail (Sylvilagus"transitionalis) Certain, common. G,B,J,C
I saw one and those interviewed had seen many •

Eastern chipmunk (Tarnias striatus) Certain, common.- G,B,J,M,C
Commonly seen.

Woodchuck (Marmota monax) Certain, common. G,B,J,M,C
Commonly seen by residents. I saw several probable burrows, particularly
near open areas.

Gray Squirrel (Sciurus carolinensis) Certain, common. G,B,J,M,C
I saw several squirrels, several nests, and residents commonly see them.

Red Squirrel (Tarniascirurus hudsonius) Certain, common. G,B,J,M,C
Commonly reported, many tracks seen along streams, numerous nests.

Southern Flying Squirrel (Glaucomys volans) Probable, common. G,B,J,C

Northern Flying Squirrel (Glaucomys sabrinus) Probable, common. G,B,J,M,C
Seabrook is within the range for both flying squirrels. They are
seldom observed but the residents have seen them in years past, in one
case when a dead tree was cut down. Both species have been taken in
Durham.

Beaver (Castor canadensis) Unlikely, scarce. G,B,J,M,C
While Seabrook is well within the range of the beaver, I saw no sign
which is usually conspicuous, and the residents had no knowledge of
them. It is possible that beaver occasionally pass through the area .

White-footed Mouse (Peromyscus leucopus) Certain, abundant. G,B,C
Probably our most common wild mammal. Nine of these were trapped
at trapping sites 2,3,6, and 8. These are usually associated with
hardwood forests and sometimes enter buildings especially in winter.

Red-backed Vole (Clethrionomys gapperi) Probable, infrequent. G,B,M,C
None of these were trapped but diggings in the pine-hemlock woods
suggest their presence. They are not uncommon in our area in conifer
woods but don't usually occur in great abundance.

Meadow Vole (Microtus pennsylvanicus) Certain, abundance varies. G,B,M,C
These mice undergo fluctuations in population densities and vary over
periods of three to four years from being scarce to abundant. They
are restricted to grassy areas and although none were trapped, runway
systems and grass,clippings indicate their presence.

Pine Vole (Microtus pinetorum) Probable, uncommon. G,B,C
Pine voles usually occur in semi-open woodlands but reach their highest
densities in orchards. None were collected but their almost entirely
subterranean habitats makes it unlikely to catch them with the methods
used.

•
Muskrat (Ondatra zibethicus) Certain, common.

Well known by residents, tracks were seen,
to support a high number.
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Black Rat (Rattus rattus) possible, uncommon. G,B,C
None have been collected from this area but they sometimes occur near
human habitation, particularly along the coasts.

Norway Rat (Rattus norvegicus) Certain, abundant. G,B,M,C
Abundant throughout the area, particularly around dumps such as the
one at Seabrook.

House Mouse (Mus musculus) Certain, abundant. G,B,M,C
Found in almost every farm building and many houses, particularly
where food is not properly stored. Commonly found in coastal areas
and around dumps. None were taken in this survey.

Meadow Jumping Mouse (Zapus hudsonius) Certain, abundant. G,B,M,C
Five of these were trapped at sites 5 and 6. The open woodland, and
grass woodland edges provide favorable habitat.

Porcupine (Erethizon dorsatum) Possible, scarce. G,B,J,M,C
No evidence of these was seen and the residents did not know of their
occurrence. Since porcupines are common in wooded parts of the state
generally, they are listed here as possible.

Red Fox (Vulpes fulva) Certain, abundant, G,B,J,M,C
Several old dens possibly used by foxes were seen, and one active den
was located. Several scats were found, and one pup eviscerated,
probably by a dog or another fox was found. Residents often see redfox.

Gray Fox (Urocyon cinereoargenteus ) Possible,' scarce. G,B,C
While not uncommon further inland, it prefers more heavily wooded areas
than the red fox. No definite records from the site are known •

Raccoon (Procyon lotor) Certain, abundant. G,B,J,M,C
Often seen by residents, and known to be common around dumps and in
habitats afforded by the area.

Fisher (Martes pennanti) possible, scarce. G,B,J,M,C
Certainly absent from southern New Hampshire for many years but recent
records in Rockingham County make it possible that occasionally fisher
may occur in the area. Usually, however, they prefer more heavily
wooded areas than the nuclear site affords.

Short-tailed Weasel (Mustela erminea)
Common through the area generally,
found in this inventory.

Certain, common. G,B,J,M,C
though no direct evidence was

Long-tailed Weasel (Mustela frenata) Probable, common. G,B,J,M,C
Although not usually as abundant as the short-tailed weasel, it is
commonly found in the area generally.

. Striped Skunk (Mephitis mephitis) Certain, common. G,B,J,M,C
Well known by residents. Common in the area and numerous around dumps.,

Mink (Mustela vison) Certain, common.
Well known by residents. Listed as
by Carpenter and Siegler .

G,B,J,M,C
common along the coastal regions
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River Otter (Lutra canadensis) possible, scarce. G,B,J,M,C
Known by residents and.listed as uncommon through waterways of
New Hampshire by Carpenter and Siegler. Likely they occur Some
years and not others.

Bobcat (~rufus) possible, scarce. G,B,J,M,C
Common through most of wooded New Hampshire inland according to Carpenter
and Siegler. Occasionally there may be an occurrence in the Seabrook area.

Harbor Seal (Phoca vitulina ) Certain (off the coast), common. G,B,J,M,C
Harbor seals probably do not get into the area proper, but are common
particularly during winter off the adjacent coast.

White-tailed Deer (Odocoileus virginiana) Certain, common. G,B,J,M,C
Tracks were seen and deer are well known to the residents. Large bits
of fur were found near the fox den probably resulting from carrion
feeding.

Whales, porposises and seals.
A number of whales, porpoises and seals other than the harbor seal
mentioned above, move along the coast of New Hampshire. These are
included in the accompanying list of the "Mammals of New Hampshire" .
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BIBLIOGRAPHY OF WORKS DEALING WITH MAMMALS
IN AND AROUND THE SEA COAST AREA

of
NEW HAMPSHIRE

CARPENTER, R.G~ AND H.R. SEIGLER. no date. A list of New Hampshire

Mammals and their distribution. New Hampshire Fish and Game Dept.

Concord. A very sketchy account and in need of revision and expansion.

COULTER, M.W. and C.E. Faulkner 1958. Common Small Mammals of Maine: their

life histories and control. Me. Ext. Servo Bull. 475, 40 pp.

(Not generally available.)

CRONAN, J.M. and A. Brooks 1962. The Mammals of Rhode Island. Wildlife

pamphlet, Vol. 6. Rhode Island Department of Agriculture and Conservation

133 pp. A general account of Rhode Island mammals.

FRANCQ, E.N. 1969. Key to land mammals· of New Hampshire. University of.

New Hampshire Bookstore. 19 pp. mimeographed. Only for identification

of mammals occurring throughout New Hampshire •

GOODWIN, G.G. 1935. The mammals of Connecticut. State Geological and Natural

History Survey Bull. 53. Hartford. 221 pp. Out of print.

GRAYCE, R.L. 1957. CheGk List of New England mammals. Bull. Mass Aud. Soc.

(Not generally available).

HAMILTON, W.J., Jr. 1953. The mammals of eastern United States. Comstock

Publ. Co. Ithaca, New York 432 pp. A general account of descriptions

and distributions.

JACKSON, C.F. 1922. Notes on New Hampshire mammals. Jour. Mamm. 3:13-15.

A very sketchy and out of date account. Excludes the Old World rodents,

jumping mice, bats, shrews and moles.

MANVILLE, R.H. 1942. Notes on the mammals of Mount Desert Island, Maine

Jour. Mamm., 23:391-398. Probably the most detailed account dealing

with a coastal area in Northern New England.
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PETERSON, R.L. 1966. The mammals of Eastern Canada. Oxford Press, N.Y •

465 pp. A general account of descriptions and distributions.

SILVER, H. 1957. A history of New Hampshire game and furbearers. Survey.

Rept. No.6. New Hampshire Fish and Game Dept. Concord. 466 pp.

A very interesting account dealing with certain species throughout

the state •
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Mammuls of Nc\',1 Hampshire

I. Order Marsupiala
A. Fam: Didclphidac

1. Didelphis virginiana - N. American opossum

II. Order Insectivora
A. Fam: Soricidae

1. Sorex cinereus - Masked shrew
2 I·. Sorex p~ustr1s - Water shrew
3. Sorex fumeus - Smoky shrew
4. sorex dispar - Long-tailed shrew'
5. Microsorex hoyi - Pigmy shrew
6. Blarina brevicauda - Short-tailed shrew

B. Fam: Talpidae
1. Parascalops breweri - Hairy-tailed mole
2. Condylura cristata- Star-nosed mole

III. Order Chiroptera
A. Fam: Vespertilionidae

1. Myotis lucifugus - Little Brown Myotis
2. Myotis keenii - Keen's Myotis
3. Myotis soda~is - Indiana ,Myotis
4. Myotis subulatus - Small-footed Myotis
s. Lasionycteris noctivagans - Silver-ha'ired Bat
6. Pipistrellus subflavus - Eastern Pipistrelle

·,7. Eptesicus fuscus - Big Brown Bat
8: Lasiurus borealis - Red Bat
9. Lasiurus cinereus - Hoary Bat

IV. Order Lagomorpha
A. Fam: Leporidae

1. Sylvilagus transitionalis - New England cottontail
2. Lepus americanus - Snowshoe Rabbit

v. Order Rodentia
A. Fam: Sciuridae

1. Tamias striatus - Eastern Chipmunk
2. Marmota monax - Woodchuck
3. Sciurus carolinensis ~ Gray squirrel
4. Tamiasciurus hudsonicus - Red squirrel
5. Glaucomys volans- Southern Flying Squirrel
6. .. , sabrinus - Northern Flying Squirrel

B. Fam: ~astoridae

1. Castor canadensis - Beaver
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c. Faro: Cricetidae
1. ,Peromyscus manicula tus - Deer Nouse,
2. " leucopus - Hhi te-footed r--louse
3. Clethriono~ys gapperi - Red~backed Vole
fi. Microtus pennsylvanicus - Headovl Vole
5." chrotorrhinus - Rock Vole .
6. II (Pitymys) pinetorum - Pine Vole
7. Ondatra zibethicus - Muskrat
8. Synaptomys coop0ri - Southern Bog Lemming
9. " borealis - Northern Bog Lemming

D. Fam: H1.1ridae
1. Rattus rattus - Black Rat
2.'Rattus norvegicus - Norway Rat
3. Mus musculus - House Nouse

E. Faro: Zapodidae
1. Zapus hudsonius - Meadow Jumping Mouse
2. Napaeo'zapus insignis - Woodland Jumping Mouse

F. 'ram. Erethizontidae
1. Erethizon dorsatum - Porcupine

VI. Order Cetacea
A. Fam: Ziphiidae - beaked whales

1. Mesoplodon densirostris - Atlantic Beaked h~ale

2.' .. mirus - .True I s Beaked Whale
3. Hyperodon ampullatus - Bottle-nosed Whale

B. Fam: Physeteridae - Sper~ ~rnale

l~Physet~r cato0on,- Sperm Whale
c. Fam: Koqiidae

1. Kogia breviceps - Pygmy Sperm Whale
D. Fam: Monodontidae

1. Delphinapterus leucas - White ~ale

E. Fam: Delphinidae
1. Stenella styx - Gray's, porpoise
2. Lagenorhyncus acutus - Atlantic White-sided Dolphin
3. Grampus orca - Atlantic Killer Whale
4. Globicephala melaena - Atlantic Blackfish
5. Phocoena phocoena - Atlantic Harbor Porpoise

F. Fam: Balae~opteridae

1. Balaenoptera physalis - Fin-backed Whale
,2. .. borealis - Sei vrnale
3. .. acutorostrata - Little Piked Whale
4. Sibbaldus musculus - Blue Whale
5. Megaptera novaeangliae - Hump~backed Wnale

-11-
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G. Fam: B3l2cnidac
1. Eubalacna glacialis - btlantic Right Whale

VII. Order Carnivora
A. F02.m: Canidae

1. Canis'latrans - Coyote
2. Vulpcs fulva - Re,d Fox
3. Urocyon cinereoargenteus - Gray Fox

B. Fam: Ursic12.e
1. Ursus amcricanus - Black Bear

c. Faro: Procvonidae
1. Procyon lotor - Raccoon

D. Fam: Mustelidae
1. Martes americana - Marten
2. Martes pennanti - Fisher
3. Mustela erminea - Ermine
4. II frenata - Long-tailed weasel '
5. II vison -Mink
6. Gulo luscus - Wolverine
7. Mephitis mephitis - Striped Skunk
8. Lutra canadensis - River Otter

E. Fam: Felidae
. 1. Lynx canadensis - Lynx
2. .. rufus - Bobcat

VIII. Order Pinnipedia
A. Fam: Phocidae - Earless Seals

1. Phoca vitulina - Harbor Seal
2. PQoca groenlandica - Harp Seal
3. Halichoerus grypus -.Gray Seal
4,. Cystoppora ,cristati.- Hooded 5eal

IX. Order Artiodactyla
A. Fam: Cervidae

1. Alces americana - Moose
2. Odocoileus virginiana - lVhi te-tailed Deer

-12-
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APPENDIX C

Inventory of Birds of Seabrook - Hampton Falls
Nuclear Power Plant Site

by Professor Roger W. Lawrence

The literature of the birds of the New Hampshire Coastal area provides
records of the observations of birds and the seasonal frequency of the
species associated with the site of the proposed nuclear power plant.
Studies of the specific region of the site have not previously been made,
most studies being for a more extended area. This survey will be directed
to the birds on the site.

From the literature, the records of birds listed as occurring in
Seabrook and Hampton Falls have been singled out. The numbers and date
of occurrence of each report has been entered in block form on a graph
for each species. The dates have been grouped for convenience in groups
of three (eg., the first, second, and third of a month. in one block) and
the numbers have been grouped into five classes (less then 5; 5 to 24,
25 to 99; 100 to 499; 500 or over). Therefore, the block graph is not
directly arithmetic but exponential. From the literature relatively few
observations credited to the two towns of study have been published in
the last decade. Many other observations taken in Seabrook or Hampton
Falls have not been graphed on the report since they were listed in the
literature grouped with other coastal towns and therefore could not be
separated. Obviously, the records of the past decade are not represen­
tative of the true picture of birds in the two towns and consequently
at the site. A more extensive search of the literature for the records
or birds of the entire group of coastal towns (Seabrook, Hampton Falls,
Hampton, North Hampton, Rye, and New Castle) provided a broader set of
records. From these more extensive records it was necessary to inter­
pret the meaningful portions which pertain to the site. The interpre­
tation, in the author's judgement, represents the most likely of birds
at the site. This is based on ten years of personal field work on the
N.H. coast, discussions with other birdwatchers, and partial corroboration
by a brief period of field work on the site itself. The author's inter­
pretation of the most possible maximum numbers and the dates at which
these occur has been graphed over the blocks of known occurrences by a
line. Under unusual conditions the actual numbers may exceed those
graphed, but under normal conditions the numbers will be smaller rising
only at times to the maxima. At no time would all species be at their
greatest numbers so that the total number of birds at the site would
be less then the graphs might indicate. It is of importance, however,
that at some time these birds will be present as indicated and it is
these periods that are important in evaluating the impact of any change
in the environment.
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From the field studies a list of birds found to occur at the site
has been drawn up. The period of the study unfortunately, comes shortly
after the spring migrations and before the breeding and nesting season
when most passerine birds will be singing. The brevity of the study has
been complemented by some previous field experience in the site area by
the author and on the coastal area in similar habitats. During the study
period in the field from May 23 to June 7, 1972, a total of forty-two
species were noted at the site. Twenty-six species were found in the
wooded area, and twenty-one species found in the marsh. Several species
were found in both habitats. A list of the species is included with the
highest number seen on anyone date along with the evaluated status of
each species to the site. Further work would probably reveal some of
the more elusive residents.

The area of the proposed plant site is not different in its content
of birds from similar sites or habitats along the N.H. coast. There are
no unusual species which are located only in this area, no colonies or
large numbers of nesting birds. There are periods during the year when
large numbers of migratory birds occur in the area or when large numbers
of winter visitants may be present, but this is similar to the remainder
of the N.H. coastal region. In general, it may be stated that this area
is not of unusual importance for its avifauna. It should be noted, however,
that the Seabrook area of the marsh is the most frequent location for
unusual visitants as the Little Blue Heron and the Yellow Crowned Night
Heron, many of which are seen in the proximal marsh or on the marsh of
the area of the proposed site. Such birds would be displaced by altera­
tions to this habitat.

The nesting birds of the wooded portion of the site are not in great
numbers. During the study, some common species were notably absent from
this area in which they could be normally expected. The most prominent
nesting birds are the grackles which range in the wooded areas all along
the coast in similar numbers. The Redwinged Blackbird which was seen on
the marsh and in the small cattail swamp is an abundant bird of this entire
region. Similarly, the Refous-Sided Towhee and Yellowthroats occupy many
other similar habitats in fairly high numbers and their displacement would
not be dramatic.

A study of the list of birds of the site reveals no species whose
displacement from this area would seriously impair the status of the
species. As with all encroachments on any natural habitat, there is
a loss of territory for some species. This is true with less studied
encroachments by private enterprises and will also occur in this pro­
posed alteration of the environment. With all considerations of the
bird life, it is the author's opinion that given the necessity for
establishing the plant in this location, the trauma produced will not
dislocate or extirpate any great numbers of birds or any important
species.
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Relative Abundance Of Birds In The Seabrook-Hampton Falls
Area In The Proposed Nuclear Plant Site (From Lawrence, 1972).

The following terms are used to indicate abundance:

ABUNDANT - in large numbers in the particular habitat
(C) COMMON - not in large numbers, but always to be seen
(M) MODERATELY COMMON - in small numbers or not always seen
(U) UNCOMMON - very small numbers, easily missed by experienced

qbserver
(R) RARE - likely of regular occurrence in suitable habitat,

but always a surprise even to an experienced
observer in anyone year

(CA) CASUAL - out of normal range, occurring only every few
years

(A) ACCIDENTAL - far from normal range, not to be expected.

Loons and Grebes - COMMON migrants in fall and spring and MODER­
ATELY COMMON resident in winter. Mostly confined to the
ocean but RARE on the marsh in bad weather, so generally
not present at site.

Cormorants - COMMON TO MODERATELY COMMON on the coast at all
seasons. The Greater Cormorant is found in winter and
the Double~crested Cormorant in summer with both species
found for a short perlod in fall and spring during migra­
tion. Occurs uncommonly in the marsh in the large pools
but generally distant from the site.

Herons, Ibises, and Egrets - MODERATELY COMMON in the marsh
during spring, summer and fall. The Green Heron and Black­
crowned Herons are RESIDENTS during summer and some indica­
tions were found of the meeting of both species in the study
site. Great Blue Herons feed on the nearby marsh but are
not believed to nest on or near the site. Other herons
occur casually or rarely. Glossy Ibises are of accidental
occurrence. Snowy Egrets are common and feed on the marsh
in the site area. Common Egrets are RARE but may occur in
the site area.

Geese and Ducks - COMMON during spring at fall during migration
and in winter. Canada Geese and most ducks feed in the
area of the marsh and are to be found in the site 'area in
small numbers. Black Ducks become ABUNDANT during the
winter in the marsh and can be expected in large numbers
also at the study site. Geese and other species of ducks
are found only in small numbers at migratory seasons.
Infrequently, during periods of harsh weather, ocean ducks
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such as Scoters, Old Squaws and Eiders may be forced onto
the marsh for short periods, but are not of regular occur­
rence even when abundant on the ocean.

and Eagles - UNCOMMON fall and spring migrants. The coastal
area does not seem to be a main pathway for the buteonine
hawks, but the falcons and accipters occur over the marsh
and woods during migration and MODERATELY COMMON. No evi­
dence of any nesting in the study site.

,
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Grouse and Pheasants - RARE to CASUAL probably in the study site
in some years, since grouse have been observed in the woods
within several miles of the site in late summer. No evidence
of pheasant but may occur in their local movements.

Rails - No evidence of their occurrence in the site area or even
in the two townships about the site. However, the marsh is
of a suitable nature for them to be RARE migrants.

Shorebirds - ABUNDANT during the fall and spring migration in the
marsh pools. A few species MODERATELY COMMON in winter and
summer.

Most shorebirds feed in the Hampton-Seabrook Estuary on the
sand flats and in the pools, the largest number found at low
tide nearer the ocean. During high tides the shorebirds are
forced to withdraw to the pools away from the ocean onto the
marsh when they may be found in large numbers at the appro­
priate season. Killdeers were the only species found on the
site with possible nesting, based on their territorial be­
havior. It is quite likely that several pairs nest yearly
in the site area.

Gallinules and Coot - No evidence of these birds in the past
decade on the study site, but they are RARE spring and fall
migrants and summer residents in nearby areas of the marsh
and on small ponds.

Gulls and Terns - Gulls are ABUNDANT throughout the year on the
areas of and near the study site. They are drawn to this
region by the nearby waste disposal plant. Herring Gulls
rest on the marsh on the site. On May 29, 1972, six hun­
dred gulls were resting on the marsh with about a hundred
more feeding at the waste disposal plant. It can be expected
that in winter when food is less plentiful that the number
of gulls at the site area increases. There is no evidence
of nesting and it is not likely to occur. Terns are
MODERATELY COMMON during the summer flying over the marsh



•

•

I

and setting on the marsh grass hummocks about the pools.
Some possibly nest but only an occasional part. No colony
exists on the marsh close to the site. Some small colonies
are found several miles away. A few species of non-resident
gulls and terns occur RARELY during migration individually
or in very small groups.

Pigeons and Doves - No evidence of their occurrence in this area,
but they may RARELY pass through the area in extremely
small numbers.

Cuckoos - Both species are RARE in spring, summer, and fall in
all of the coastal region. Since they have been recorded
in Seabrook and Hampton Falls, they can be expected in the
woods of the site but no evidence of any has been noted in
this study.

Owls - RARE occurrence in this region at all times of the year.
In migration very few may pass through the wooded area.
During years of Snowy Owl invasions this species may be
found regularly but in small numbers on the marsh and in
the vicinity of the site. However, it has never been
recorded at the site .

Goatsuckers - The Whip-poor-will is an UNCOMMON summer resident
in the site woods. The Common Nighthawk is a RARE migrant
over the coastal marshes in spring and uncommon in the fall.

Swifts - An UNCOMMON to RARE migrant over the site. No resident
population.

Hummingbirds - At least a MODERATELY COMMON to UNCOMMON spring
migrant. Its presence in late May could indicate a migrant,
but it possibly could nest in small numbers in the woods.

Kingfisher - A MODERATELY COMMON summer resident and RARE to
CASUAL winter resident in the nearby marsh. Not observed
during the study so likely not nesting nearby or on the site
where it may feed rarely.

Woodpeckers - RARE to UNCOMMON summer resident at the site and
nearby woods. The Yellow-shafted Flicker is the most likely
resident with fewer Downy and Hairy Woodpeckers. During
migration some Yellow-bellied Sapsuckers are to be expected
in the woods.

Flycatchers - COMMON summer residents and COMMON spring and
fall migrants. Includes several species in the woods and
some on the marsh feeding on insects.
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Larks - The Horned Lark is an UNCOMMON year-round resident on
the marsh but in migration may become COMMON. It undoubtedly
occurs on the marsh within the site boundary but due to its
very active habit does not remain constantly. At the site
it can be considered UNCOMMON.

Swallows - ABUNDANT to COMMON during spring and fall migration
over the entire marsh including the site. COMMON in summer
feeding on the marsh but no evidence that they are residents.

Jays and Crows - The Blue Jay is a COMMON summer resident and an
ABUNDANT spring and fall migrant at the site. The Common
Crow is a COMMON to MODERATELY COMMON year-round resident,
feeding daily on the marsh.

Chickadees and Titmouse - No evidence of the occurrence of the Tit­
mouse at any season, but a possible erratic during the winter
at the site. Chickadees are uncommon summer residents in the
woods of the site.

Nuthatches - No evidence of any resident birds. Very likely
MODERATELY COMMON to UNCOMMON migrants ..

Creepers - The Brown Creeper is a MODERATELY COMMON summer resident
and migrant in the wooded area of the site.

Wrens - Several species are COMMON spring to UNCOMMON fall migrants
at the site. The marsh area of the site and surrounding
nearby region is not of the habitat to support a population
of ~Brsh Wrens. Probably House Wrens are summer residents
in some years, since it is found in nearby residential
shrubby areas.

Mimids - The Catbird and Brown Thrasher are both COMMON summer
residents at the site. Also the two species especially the
Catbird are probably COMMON migrants in spring and fall. The
Mockingbird occurs in the site towns but is not recorded
from the site.

Thrushes - COMMON spring and fall migrants. Robins are MODERATELY
COMMON residents in the woods, feeding at the edge in the
marsh.

Kinglets - UNCOMMON spring and fall migrants in all wooded areas
of the coast.

Gnatcatchers - The Blue-gray Gnatcatcher is a RARE spring and fall
migrant in coastal area. It very likely occurs in the site
woods during those periods .
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Pipits - The American Pipit is a RARE migrant in spring and fall
on the marsh and probably occurs on the site.

Waxwings - RARE at the site and surrounding areas, but probably
UNCOMMON in the spring migration.

Shrikes - Both species RARE. The Northern Shrike occurs in win­
ter, the Loggerhead Shrike spring and fall.

Starling - ABUNDANT permanent resident on the marshes with large
concentrations in winter roosts in Seabrook. Found feeding
on the marsh daily in small to large flocks. 25,000 or more
of this species observed in one day on the coast.

Vireos - COMMON to MODERATELY COMMON migrant and summer residents.
The Red-eyed Vireo is a COMMON summer resident at the site
woods and the Solitary Vireo may in some years be a site
summer resident. Several other species, Philadelphia and
Warbling are only migrants.

Warblers - COMMON to MODERATELY COMMON summer.residents, and
COMMON migrant in coastal woodlands. The site has all the
qualities for the passage of migrants. One observer has
noted warbler migrants flying to the site region in the
presence of an easterly wind. The migrants include more
than twenty five species in loose flocks up to several
hundred individuals. The summer residents are of five
species, of which the Yellowthroat is the most common. A
few pairs of Black and White, Ovenbird, Redstart, and
Nashville Warblers are also found in the site woods.

House Sparrow - Generally ABSENT from the site and marsh. May be
present erratically in local dispersals.

Bobolink - An UNCOMMON spring and fall migrant. The marsh is
unsuitable for nesting sites at this point.

Meadowlarks - UNCOMMON migrant and RARE to CASUAL winter resident
on the marsh. Not likely to be present on site or nearby.

Blackbirds - ABUNDANT spring and fall migrants occurring in flocks
of thousands of birds, mostly COMMON Grackle. COMMON summer
resident in the woods. Both the Common Grackle and Redwinged
Blackbird nest on the site and feed during summer on the
marsh.

Orioles - MODERATELY COMMON migrant and summer resident on the site.
At least one pair of Baltimore OriQles nesting in woods.
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Tanagers - No evidence of any residents on the site. An UNCOMMON
to RARE migrant.

Grosbeaks - The Rose-breasted Grosbeak is an m~COMMON migrant with
no evidence of any residents. Evening Grosbeaks varying
yearly from RARE to COMMON but not of regular occurrence at
any season or year.

Buntings - No evidence of any occurrence at the site, but probably
an UNCOMMON migrant.

Finches - Only the American Goldfinch is of regular occurrence at
the site being COMMON in migration and a MODERATELY COMMON
resident. The Redpolls and Pine Siskin are not recorded in
this site but as in other parts of the coast probably occurs
as a common winter resident in years of abundance in the
southern part of the state.

Crossbills - No record of occurrence. On the coast in some years
can be ABSENT or MODERATELY COMMON. Due to the scarcity of
conifers, they are not likely to be found at the site.

Towhee - The Rufous-sided Towhee is a CO~10N sumro.er resident.
It is estimated that several pairs are found in each area
of the site woods during the summer months. Also COMMON
as a migrant.

Sparrows - This large group of about fifteen species is ABSENT
at the site in summer except for the Song Sparrow which
is a common resident. The many species are, however, from
COMMON to ABUNDANT during spring and fall migration espe­
cially Fox, White-throated, and Song Sparrows with fewer
of the other species.

Longspurs - Lapland Longspurs are RARE to UNCOMMON winter resi­
dents or visitants on the marsh with Horned Larks and Snow
Buntings. They can therefore, occur on the site in the
marsh. .

Buntings - The Snow Buntings are an UNCOMMON to MODERATELY COMMON
winter residents or visitants and probably occur in the
marsh on the site.



Table 6

Survey of Birds Seen on the Seabrook Nuclear Site
between May 29 and June 7, 1972 (from Lawrence, 1972).

Great Blue Heron
Green Heron

Snowy Egret
Black-crowned

Night Heron

Black Duck
Killdeer

Black-bellied
Plover

Greater Yellow legs

~m~palmated Sand­
• plper

Great Black-backed
Gull

Herring Gull

Common Tern

Whip-poor-will
Ruby-throated

Hummingbird

Eastern Kingbird

Great Crested
Flycatcher

Eastern Phoebe

Eastern Wood Pewee
Tree Swallow

Swallow

Woods

x

x

x

x

x

x

Marsh

x
x

x

x

x
x

x

x

x

x

x

x

x

x

Flying
Over

x

x

x

x

Highest
Number

3
7

7

1

5
2

7

2

3

1

600

2

1

2

2

1

2

1
3

5

Status ln the Site

Feeding in marsh pools
2 pairs at least nesting
in woods, others feeding
in pools.
Feeding in marsh pools

Immature bird of the year
in pool - injured wing
In grass and marsh pools
Pair at same location
each time - Likely nesiing
at edge of marsh.

Transients, gone at last
field trip.
Transients, lingering
individuals - Non-breeders

Transients, observed flying
over marsh.

With Herring Gulls near
waste disposals site
on marsh near waste disposal
site.
Flying and settling on
marsh at edge of site.
Seen by 2 observers

Feeding on flowers in
woods and flying - Probably
residents.
Perched and feeding on
insects in marsh.

Calling from trees in
woods - Probably ~esident.

At edge of east part of
woods - Residents.
Calling in woods - Resident.
Flying over marsh - Feeding
but not likely resident
Flying over marsh - Feeding
but not likely resident



Black & White Warbler x
Nashville Warbler x

.Blue Jay
Common Crow

Black-capped
Chickadee

Brown Creeper

Catbird

Brown Thrasher

Robin

Starling

Red-eyed Vireo

Ovenbird
Yellowthroat

• American Redstart

Redwinged Blackbird

Baltimore Oriole

Common Grackle

Brown-headed
cowbird

American Goldfinch

Rufous-sided Towhee

White-throated
Sparrow

Song Sparrow

,

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

4
8

2

1

2

1

3

25+

3

2
1

2
7

1

15+

2

30+

1

3

13

1

2

In woods-Probably residents
Eating in marsh and £lying
over.

In woods on south side­
Probably residents.
Singing in woods-Probably
resident
In woods over marsh­
Probably resident.
Seen on each visit in woods­
Probably resident.
In woods and edge of marsh
Residents.
In woods and marsh ­
feeding - Resident.
Actively singing in woods
Residents.
In woods - Residents.
Singing male - Either
migrant or resident.
Singing in woods - Resident
The most common warbler ­
Resident .
Female in woods in wet
area-Probably reside~t.

In woods and marsh ­
Resident in Cattail near
woods.
Both singing males ­
Residents.
In woods and marsh ­
Residents.

Male in woods - Probably
resident
Flying over woods­
Proba~ly resident.
In woods-At least 5 pairs
residents.

In woods-Transient-Not
seen at last visit.
Singing males in woods­
Residents.
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APPENDIX D

CHECK LIST OF NEW HAMPSHIRE REPTILES*

SNAKES

B1ack Snake (Coluber £. ~onstrictor)

DeKay·s Snake (Storeria dekayi)

Garter Snake, Eastern (Thamnophis~. sirtalis)

Green Snake, Smooth (Opheodrys vernalis)

Red-bell ied Snake (Storeria occipitomaculata)

Ribbon Snake (Thamnophis~. sauritus)

Ring-necked Snake, Eastern (Diadophis punctatus edwardsii)

Spotted Adder, or House Snake (Lampropeltis 1. trianqulum)

'Spreading Adder, or Hog-nosed Snake (Heterodon contortrix)

Rattlesnake, Northern Timber (Crotalus h. horridus)

Water Snake, Corrmon or Banded (Natrix~. sipedon)

TURTLES

Blanding's Turtle (Emys blandinqii)

Box Turtle (Terrapene £. carol ina)

Musk Turtle (Sternotherus odoratus)

Painted Turtle, Eastern (Chrysemys~. picta)

Snapping Turtle (Chelydra s~rpentina)

Spotted Turtle (Clemmys quttata)

Wood Turtle (Clemmys insculPta)

*From N.H. Fish and Game Department Survey Report No.4,
Biological Survey of the Connecticut Watershed.
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APPENDIX E

CHECK LIST OF N.El:T P.AlJiFSHIRE AHPHIBIA*

SAIAI~:\.NDERS

Lusky Salamander (Desmognathus fuscus fuscus)

Fo~-Toed Salamander (Hemidatylium scutatu~)

Jefferson's Salamander (Ambystoma ieffersonianum)

Harbled Salamander (Ambystorra opacum)

Purple Salamander, Eastern (Gyrinophilus porphyriticus porphyriticus)

Red-Backed Salamander (Red-backed phase) (Plethodon cinereus)
Gray-Backed Salarrander (Dusky phase)

Red-Spotted Newt (Aquatic Stage) (Triturus viridescens viridescens)
~e~ Eft (~errest~ialStags)

Spotted Salcmander (Ambystcma' maculatum)

Two-Lined Salamander (Eurycea bislineata bislineata)

TOADS and FROGS

American Toad (Bufo americanus americanus)

Bullfrog (Rana catesbeiana)

FovTler's Toad (Bufo fmTleri)

Green Frog (Rana clamitans)

Leopard Frog (Hana pipiens)

Hink Frog (Rana'septentrionalis)

Pickerel Frog (Hana palustris)

Spring Peeper (Hyla crucifer crucifer)

TO:ld, Corfmon (Hvla versicolor vers:i,c01()r)

I
T'r08

( p,tY":~..... :: .. 11::... syl~atjc~ sylv~tica)

'::.('t..;n i~. H" l,"lish an~l Ga!~~c; D)cJ.·:1.rt!'''.~~;1t, ~~~J~'\/:;.·Y :-,'e[:0rt 1';0. l}
!3,": ':).1 :):",: ~,::Lll. S~J.rV:;.1r of the Co:nr:·-;ct.i (:l.l":~ :..:~!. :~':':~"Si~i-::d
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I. SUMMARY

A. PURPOSE

lhc purpose of this r,tudy is to determin~ the feasibility, relativt: cost and other
economic factors of the various methods of condensing turbine exhaust steam in two

1150 MW nuclear turbine-generator units served by light water reactors.

B. SCOPE

The scope of the study embraced all types of condenser cooling which were considered
feasib'ie for two 1150 MW nuclear units. These types of cooling were:

l. Once-through open cycles using ocean water discharged .back into the ocean.
Variations in this type of cooling included temperature rises of 45 0 F and
alternately 150 F, and, various arrangements of intake structure location.

2. Closed cycle cooling towers using evaporative cooling of condensing water. Both

, the natural draft and rnechanical draft towers were included in the study.

3. Closed cycle condensing water canal using power spray modules to cool the
condensing water by evaporative cooling of the sprayed water.

4. Closed cycle dry cooling towers which cool the condensing water by recirculation
through finned-tubed heat exchangers over which air is blown by mechanical draft

fans.

The study consisted of the preparation of conceptual design drawings of each of the
various plans; investment estimates of all plans, both at the present 1972 price level
and at the estimated price level expected to prevail at the actual time of construction;
economic evaluations of each, plan which embrace all costs to own and operate and

including:

1. Fixed charges on investment.

2. Fuel cost resulting from turbine exhaust pressure variations.

2316-13
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3. Pumpmg, spray and ~an power cost.

4. Other operating and maintenance cost.

5. Generating capability penalties resulting from relative turbine back pressure and
pump spray and fan power.

Optimization studies were made to determine the most economical design features of
each plan, such as, condenser temperature rise; pipe size; cooling tower cooling range
and cooled water temperature approach to a selected design ambient web bulb
temperature; number and arrangement of spray cooling modules; and condenser
sUrface, tube size and length, etc.

RESULTS

The economic evaluation of the various plans are shown on Exhibit I at the 1972jJrice
level and Exhibit II escalated for plant operation of Unit I in 1979 and Unit 2 in 1980.
A summary of this differential evaluation is shown below:

Differential Evaluated Costs in $1,000

Once-Through Open Systems
Intake on Ocean Shore

150 Temperature Rise
Pipe Inlet to Intake
Channel Inlet to Intake

450 Temperature RiSe
Pipe Inlet to Intake
Channel Inlet to Intake

Inland Intake Near Plant
15 0 F Temperature Rise

Pipe Inlet to Intake
Channel Inlet to Intake

2316--13 2

1972
Price Level

56,711
58,737

16,687
25,620

74,248
29,943

Escalated for
1979~80 Operation

77,416

80,728

22,695
35,376

102,230
41,383
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Differential Evaluated Costs in $1.000

1972
Price Level

Escalated for
1979-80 Operation

4SoF Temperature Rise
Pipe Inlet to Intake 28,838 32,720
Channel Inlet to Intake Base Base

Storage Reservoir System for Low-
Tide Operations

1SOF Temperature Rise 44,139 60,091
4SoF Temperature Rise 7,768 10,220

Closed Systems
Wet Cooling Towers

• Natural Draft Towers 27,936 34,7S6
Mechanical Draft Towers 17,698 21,907

Power Spray Modules 16,685 18.668

Dry Cooling Towers 97,267 126,545

The most economical plan is a once-through open system with intake near the plant,
4SoF Temperature rise, with an open channel inlet to the intake structure and with
pipe discharge of condensing water to the ocean approximately 4000 feet off-shore
into water approximately 40 feet deep. This plan is shown on Drawing AB-2. The
channel is dredged to a depth of -24.5 feet all the way from the intake to the ocean.

The next most economical plan is similar to the base plan described above, but utilizing
a storage reservoir of 45 acres west of the railroad to supply water to the condensing
water pumps during each low cycle of the tide when the water falls to mean sea level.
During rising tides above mean sea level the storage reservoir would be refilled by
separate pumps located near the intake structure. In this plan, no inlet channel
dredging is required, except near the in take structures in order to obtain a suitable
water flow when the tide is at mean sea level or higher.

2316-13 3
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The next-most economical plans. at approximately the same ~ost level, are:

a. Once-through open system with intake on ocean shore-- 45 0 Temp. Rise, and

b. Closed system with loop canal and power spray modules.

These latter plans range in evaluated cost approximately $17,000,000 above the most

economical plan. These plans are shown on Drawings AA-l, and B-1 respectively.

2316-13 4
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n. DISCUSSION

A. PLANS STCDIED

As indicated in Section LB. Scope, this study embraced all types of condenser cooling

which were considered feasible for two 1150 MW nuclear units. Prime consideration of
the study was preservation of the integrity of the existing wet lands. The plans studied

are enumerated in Section LB. and Exhibit III shows the technical data for each plan.
Drawing 2316-13-E I shows the one-line electrical system for all plans. Below is a

discussion of each:

1. Once-Through Open Systems - Ocean Front Intake

Several variations of this plan were investigated. Included were:

(a) Ocean front intake and subaqueous pipelines from approximately 25 feet of
water below mean sea level to the intake.

(b) Ocean front intake and subaqueous ocean discharge with protected open
channel from approximately 25 feet of water below mean sea level to the
intake.

These plans are shown on Drawings 2316-13-AAl, AA2, AA3, AA6, AA7 and AA8.
Drawings AAI and AA2 show alternate routing of the intake line from the pump

structure to the plant while AA7 and AA8 show the alternate intake arrangements..

For each of these plans the pipes and other facilities were sized for a 150 F and 45 0 F
temperature rise.

The plant site is situated approximately two miles west of the shore line at Hampton

Beach and requires buried pipelines for intake and discharge lines. The line will be

buried for its entire length under a minimum of four feet of earth cover. Installation of
the pipe will be accomplished underwater with the exception of a small section

crossing Route lA where it will be necessary to cofferdam the excavation in order to
keep the highway open to traffic. Installation will be accomplished as follows:

2316-13 5
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·1. A trench will be d~edgedjn two stages. Th~ first stage will be to remow the lIppt'r

topsoil and it will be stockpiled along one side of the excavated trend1 in the

form of a dike which will protect the excavation from disturbance from this side.

The second stage will complete the excavation with this material stockpiled in the

form of a dike on the other side of the trench.

2. A pipeline fabricating area will be set up at the plant end of the trench to
fabricate the individual lengths of pipe into long sections by joining them together

at the fabrication area. The pipe will then be floated out and sunk and joined to

the previous prefabricated section underwater utilizing divers and waterbound
··equipment.

3. Back filling will be accomplished by replacing the lower material from the stock
pile dike up to the previous bottom ·of the topsoil. The remainder of the back
f1lling will be from the topsoil dike and the finished grade over the pipe will be

. brought back to its original condition. Excess excavated material will be re·moved

from the site and the area will be completely returned to its original condition.

4. During the dredging operating ior the pipe line trenches particular care will be
exercised to assure that muddying or silting of the water will be limited to the

immediate vicinity of the actual excavation and deposition. However, in no case
will turbidity beyond a 100 yard radius of the source of work exceed 50 Jackson

units above the existing natural background turbidity. If the turbidity reaches a
level beyond the above criteria, baffled or diked areas will be provided at the
sources of turbidity such as to control release of turbid water to that degree
which does not exceed the limits above specified.

A recirculation pipe line has been included from the discharge lines to the intake
structure for the purpose of cleaning the intake waterway and submerged structures

and intake pipeline to the condenser of shell and other marine growth.

The intake structure is of the compartment type of reinforced concrete provided with.

traveling screens, trash racks, stop logs and provisions for two sets of fine screens per

chamber. The intake structures are shown on Drawings 13l6-13-AA4 and AA-5. In all
plans the velocity of water approach to the intake facility is less than 1.0 foot per

second.

" j

2316-13 6
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In all the once-through operating systems studies, two (2) large diametl~r buried pipes

. were used for discharge of the heated drClllating water to the ocean. The discharge

lines extend approximately 15,000 feet from the power plant to the point of discharge

out in the ocean. The point of discharge is unda approximately 40 foot depth of

water. The subaqueous discharge will utilize the theory of buoyand jet discharge for

maximum dilution of heated water within the smallest possible area. Further discussion

of the buoyant jet ca.n be found 1n Alden Research Laboratories report:

Buoyant Jet Discharge Model

Seabrook Nuclear Station - Unit No.1
Public Service Company of New Hampshire

Report
for

.Ebasco Services lncorpora ted

August, 1969

2. Once-Through Open Systems --:- Plant Site Intake

Variations of this plan which were studied included:

(a) Pipe suction,from the ocean.

(b) Open channel from the ocean.

(c) Storage reservoir for low tide operation.

These plans are shown on drawings 2316-13-AB I, AB2 and AB3.

For each of these plans the pipes and other facilities were sized for a 15 0 F and a

4Sop temperature rise.

(a) Pipe Suction from Ocean

An inland pump station with buried intake pipe consists of approximately

10,200 feet of gravity flow intake pipe laid from approximately 25 foot

depth of water in the ocean to a pump intake structure located near the

plant site. The buried pipe draws ocean water to the intake forebay by

2316-13 7
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gravity flow. Cooling water is pumped from here to the condenser and is
discharged through subequeous line as described for ocean front intake. The
iTitake structure forebay is designed for overflow in the event of pump
failure and consequent pipeline surge.

(b) Ch.annel Suction from Hampton Harbor

An inland pump station with an intake channel consists of dredging a
channel approximately twenty five feet deep into a pump intake structure

located near the power plant site. This channel is used to draw ocean water
to the intake and is pumped through buried pipelines to circulate cooling
water to the condenser and discharge this heated water to the ocean as
previously described.

(c) Storage Reservoir for Low Tide Operation

An inland pump station located and sized approximately as shown on
Drawing No. 23 i 6-13·AB3 with a nominal intake channel is provided to
circulate water through the 'power plant directly from the tidal basin and to
pump water (above 0.0 mst) into a storage reservoir during high tide
conditions. During low tide conditions the stored water will flow by gravity

back into the intake and forebay and will be pumped through the' power
plant for condenser cooling; The circulating water pumps will operate
continuously while the reservoir pumps will operate only during high tide

conditions. A forebay structure is provided at the intake to maintain pump
submergence during pumping of reservoir flow during low tide condition and
into which water from the tidal basin flows directly during high tide
conditions.

Water is pumped from the intake circulating water pumps through the
condenser out the' subaqueous discharge and from the intake into the
reservoir via the reservoir pumps. Stored water flows back through the
reservoir pumps to feed the circulators during low tides.,

In all cases the velocity of approach to the intake structures is less than one
foot per second, thus reducing the density of marine life approaching the

revolving screens.

8
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3. Closed Systems

Circulating cooling water within a closed system of waterways with nominal

intake pipe as required for blow-down flushing and nominal intake pipe as

required for makeup water was studied for three bask syc;ems which included

spray module cooling canals, wet cooling towers and dry cooling towers. The wet

cooling towers include mechanical draft and natural draft cooling systems. In

regards to the wet cooling towers and the spray module canals a reasonable

amount (60,000 GPM maximum) of makeup water is required and will be

extracted from the Brown's River.

.. Requirements for system blow-down are discharged through subaqueous pipeline
to the ocean. Blow-down is extracted from the discharge of the circulating water
pumps. Drawing 23l6-13-B4 shows this blow-down plan.

Foundations for the cooling towers ar.e designed on the basis of spread footings or

rna ts bearing on bedrock.

The water pumping structures are shown on Drawing 23l6-13-BC 1.

(a) Closed Circuit Canal - Spray Module Cooling

A canal with 8 ft. depth water is used to furnish water to 312 spray modules

8 abreast which cool the circulating water in the canals for subsequent
recyclirig to the power plant condensers. Each spray module is made up of

four (4) sprays which are interconnected and driven by separate pumps. The
recommended spray module canal is as shown on Drawing 2316-13-B 1 and
B4. Two extensions were considered: one extending south for an additional

4500 ft. of effective length and one extending west of the Boston and Maine
. Railroad for an additional 6000 ft. of effective length. Both extensions were

found'to be uneconomical. The temperature rise through the condenser for

the recommended canalis 2S oF. The site earthwork is so designed as to

provide balanced cut-fill. Seepage through the earth dikes is minimal with.

compensation for it together with evaporation and blow-down being by the
makeup pumps.

2316-13 9
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(b) Wet Cooling Tower Systems

Naturai and mechanical draft cooling towers on a dosed system with
makeup from Bro\vn's River were investigated. The natural draft cooling

tower plan consists (If ~wo-500 ft. diameter by 500 ft. high towers designed
for a total duty of 1,280,000 GPM with a temperature rise through the

condensers of 25°. The towers are designed for cooling the water to a 20
degree approach to a wet bulb temperature of 7S oF. Four (4) pumps

developing 18,200 BHP serve each unit and each unit is served independently

by one c00Jing tower without interconnection. This plan is shown on
Drawing 2316-13-C2.

The mechanical draft cooling towers consist of eight ten-cell sections with
each ten-cell cooling tower having basin dimensions of Sl ft. by 361 ft. and
overall dimensions of 69 ft. x 361 ft. with a height of S9 ft. 4 in. from the
top of the basin waJl to the top of t!le 18 f1. high fan cylinder. Ten 192 I3HP
fans serve each' tower (one per cell section). The towers are designed for a
total duty of 1,185,000 GPM having a temperature . rise through the
condensers of 27 0 p with an approach of 130 to a wet bulb temperature of
75 0 P. Three (3) pumps developing 13,600 BHP serve each generating unit
and each unit is served by· a bank of four-ten cell section cooling towers.
Each four tower bank of cooling towers serving one generating unit is

connected. in parallel but each bank of towers is not interconnected:
Drawing 2316-13-C I shows the layout of the towers with connecting

circulating water piping.

(c) Dry cooling Tower Systems

The dry cooling towers consist of two structures of 26 cells per structure

witl) two 495 BHP fans provided per cell Each structure occupies a 1352 ft.

x 354 ft. area. The towers are designed for a total duty of 946,000 GPM

with a temperature ri~e of :37oF through the condensers at a design dry bulb
temperature of 90°j:. Two (2) circulating water pumps developing

20,SOO BHP serve each unit and each unit is served by one of the 26 cell
cooling tower structures. The two cooling tower structures are not

interconnected: one ~tructure serves only one unit. Drawing 231 0-13-C3
shows the layout of the towers with connecting circulating water piping.

10



B. ECONOMIC EVALUATIONS

The economic evaluation of ·:ach of the various plans consists of a summation of all
comparable iactors which cffc~t the cost to own and operate th;~ total plant. These

factors are:

1. Fixed charges on investment which we have estimated at 15%, equalized, or
levelized, ('vel' the life of the plant. These fixed charges comprise the following

components:

(a) Amortization of initial investment over the intended capital recovery period

-- assumed at 30 years.

(b) Return year by year on the unamortized position of the initial investment.. .

(c) Income taxes payable in connection with this return on investment.

(d) Other annual costs, the amount of which depends upon the investment ­

principally property taxes and property insurance.

2, Fuel cost differential resulting from turbine back pressure variations. This
component of cost is based upon an estimated levelized fuel cost of $0.15 per MM
Btu, an average load of 21 SO MW (90% of full capacity) 7800 hours per year, This

results in a capacity factor of approximately 80%. The average annual back

pressure was calculated for each of the various open-cycle plans on the basis of an

. average ocean water temperature of 500 F. In the case of the closed-cycle

evaporative cooling plans, the average condenser inlet temperatures were

estimated for the optimum design to be:

(a) 81°F for the natural draft wet cooling towers

(b) 760 F for the mechanical draft wet cooling towers

(c) 8SoF for the power spray modules

2316-13 II
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The foregoing water temperatures were based upon the,performanl:e curves of the
, . .

optimum cooling, towers and spray modules, as sh()wn in Exhibit XVIII. In the
case of the dry cooling !ower system, the a','t'rage performance was based upon
Exhibit XIX for an averago:: arnbicnt temperature of 55°F.

The differential heat ratl~s rc.sulti:1g from the average back pressure of the various
plans were based upon Exhibit XVII, which was developed from turbine
manufacturer's data for an 1800 rpm, tandem-compound, six flow, 43/44 inch

last stage blade turbine.

3. Condensing water pumping cost, spray pumping cost. and ~ooling tower fan cost.
This component of cost has been based upon the calculated power requirement as
shown on Exhibit III, for each of the various costs. Annual power cost has been
calculated by th~~ application of $0.15' per MM Btu fuel cost, 9800 Btu/kwh, and
8000 hours opera~ion per year.

4. Other differential operating and maintenance cost. This is a relative cost item
based upon the estimated additional cost of wet cooling towers and spray
modules over the once-through systems. The estimate is based upon the
assumption of a lo-year average life for the spray modules, mechanical draft
towers and a portion (30%) of the natural draft towers.

S. Net generating capability penalty. This penalty covers the incremental cost of
replacing the differential power lost through pump, fan and spray module power.
plus differentIal capability loss through higher turbine back pressures. This Latter
item has been calculated at the following ambient conditions:

(a) 6SoF maximum ocean water temperature for the once-through systems

(b) 7Sop wet bulb temperature for the closed cycle spray and wet cooling tower

systems

(c) 90°F dry bulb temperature for the dry cooling tow('rs

The incremental valu~ of the capability penalty has been estimated at 5120/kW at
the 1972 price It:vel and $160ikW escalated to 1980. The annual cost of thL'
capability penalty is obtained by the application of the fixed charge rate of 15%

. to the foregoing S/kW evaluation.
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The evaluated cost figures shown on Exhibit I and II have been capitalized, Le.,

made equivalent' to a lump sum capital cost, by dividing the annual cost by the

fixed charge rate. In tht~ case of Item I above, this "capitalized" value is identical

with the estimated invest::lt'nt. In the case of Item 5 ahov.:. th.i.3 value is identical

to $120/kW or $160/kW, respectively.

C. OPTIMIZATIONS

In order to make an equitable comparison of the various basic systems, economic

optimizations have been made of the various plans, using the economic evaluation

procedures outlined in Section B above. The optimization studies are as follows:

1. Once-Through System Temperature Rise Optimization

Exhibit XXI is a chart of total evaluated comparable cost vs. condenser

temperature rise. The lowest, or op'timum, cost is near the 40-45 0 temperature

rise range.

2: Once-Through System Pipe Size Optimization

Exhibit XXI is a chart of pipe diameter vs. evaluated comparable cost for a lSoF

temperature rise system and a 45°F temperature rise system.

3. Wet Cooling Tower Optimization;

Exhibit XXII is a chart of cooling tower cooling range and approach to wet-bulb

temperature vs. comparable evaluated cost for both the natural draft tower and

the mechanical draft tower. The optimum natural draft cooling tower has a

cooling range of 2SoF and a cooled water approach to a 75°F wet-bulb

temperature of 20°F.

The optimum mechanicCil draft tower has a cooling range of 27°F and a cooled

water approach to a 7S oF wet-bulb temperature of 13oF.

These optimum towers were used in the study for comparison with other plans.
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4.. Power Spray Module Optimization

Exhibit XXIII is a chart of comparable evaluated cost vs. turbine maximum back

pressure. The use was made of turbine back pressure in the campa,rison because

the turbine units presen tly manufactured in the U.S. are limited by their
,manufacturers to 5.0 in. Hg abs back pressure, The optimization chart

(Exhibit XXIII) indicated that 5.0 in. Hg abs back pressure is approximately

optimum. If the optimum back pressure had been higher than 5.0 in., the

. comparison with other plans would have utiiized the number of power spray
modules which would have limited the back pressure to 5.0 in. Hg abs.

.The optimum number of power spray modules is 312.

,
5. Condenser Optimization

.. In all of the foregoing optimiiationslucJies the optimum sizing of the condenser
was calculated for each "point" on the optimization chart (i.e., for each trial
temperature rise, cooling tower approach, etc.).

In all cases, the condensers were selected to be installed with tubes perpendicular

to the turbine axis~ This limited the tube lengths to a range of 37 feet to 51 feet
in order to conveniently fit the turbine foundation setting. This requirement in
tum required a variation in tube diameter (assuming a fixed tube velocity).

In all cases, except the 150 rise once-through system, the condenser optimization

is limited by a minimum terminal temperature difference of 50 F.

Optimum condenser data is tabulated on Exhibit III.

,

6. Dry Cooling Tower Optimization

The optimization of the dry cooling tower system was not included in this study.

Instead, . the size selection was in the optimum range of initial temperature
difference recommended in a study prepared for the Environmental Production
Agency, Water Quality Office, and entitled "Research on Dry-Type Cooling
Towers for Thermal Electric Generation - Part 1".
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D. INVESTMENT ESTIMATES

The base investment estimates were made at 1972 price levels for material and labor.
Material prices on major material and equipment were obtained by vendor quotation.
Check prices were obtained from two vendors for major material and equipment where

feasible.

Material quotations were obtained as follows:

Concrete Pipe:

Circulating Water
Pumps & Motors:

Mechanical Draft
Cooling Tower'

Natural Draft
Cooling Towers:

Dry Cooling Towers:

Condensers:

Electrical Equipment:

Power Spray Modules:

Price Brothers Company
Interpace Corporation

Allis-Chalmers Corpora tion

Marley Company
Fluor Corporation

Marley Company
Fluor Corporation
Hudson Products Corp.

Ingersoll-Rand Co.
Westinghouse Corp. (Price Book)

Allis-Chalmers Corp.

Ceramic Cooling Tower Co.

Labor Costs were estimated on the basis of experience with comparable construction.

Investment estimates include allowances for indirect construction costs, overhead and

administration costs, and intere~t during construction.

,
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CO'stsat 1972 level were escalated to the price level expected to be in effect for plant
operating date of 1.979 and 1980. Material prices wer~ ~scalated at a rate of 4% per
year (compounded). Labor costs were escalated at 5Y2% per year compounded.

Exhibits IV through XVI are tabulations of the estimates at the 1972 price level and as

escalated for 1979-1980 operation.
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SUMMARY OF EVALUATEO COSTS

CONDENSING WATER STUD~

TWO - 1150 MW NUCLEAR UNITS
1972 PRICE LEVEL $1000

•

i
ONCE - THROJGH - OPEN SYSTEMS CLOSED SY STEMS

I IMTHE OM oCE AM SH 0 IE IHUD iHAKE NEH 9L AM T WET CDO~IMG TOWERS POWER SPRAY DRY COOLI MG

I FOR'm~"il~t'mmIOM NAruRAL DRAFT NECH. DRAfT
MODULES TOWERS

i TEilPERATURE RiH ' F
f-._-

15 115 15 115 is 115
1--.

25 27 25 37
(i2:iOONlofMET) - - --
TYPE OF IHElTO INTAKE PIPE CHAMUL PIPE CHAIlNEL PiPE CHAMNEL PIPE CHAMM E~ PIPE CHANHEL PI Pf CHAMNEL PI'E ChANNEl

E~TIMATED COMPARABLE -

INVESTMEMT 1021 ~7 10UQB 5HII 6650 I 120SH 76959 65~93 ~2161 87955 U5Q9 556 ~~ ~8618 353Q9 90398

CAP I ilL! ZED DIrFEREM-
TIAL ANNUAL FUEL COST
RESULTING F.OM BACI
PRESSURE BASE BASE 570 570 BASE BASF: 570 570 BASE 570 3388 973 553Q ~Q9 1

CAPITALIZED AMMUAL
PUNPIWG, fAW AHD SPUY
PC;,fER COST 2215 20~~ 1715 165~ Ie 2 5 1395 I 3~9 1150 2255 I ~~O i139 2789 2228 5371j

CAPITALIZED OTHER
AMNUAL OPERATING'
MAINTENANCE COST B.1SF: BASE BASE BASE BASE BASE BASE BASE 200 200 2~00 2750 1950 BASF:.
HT GENERATING
CAPA81LITY PENALTY ~

$ 1,20 I KW 1260 756 5902 5806 660 BASE 5338 5030 26 ~o 5920 13~76 I I ~79 20535 ~'7 H

TOTAL COMPARA8LE
EVAlUATEO COST 105622 I 076 ~8 65598 7Q531 123159 7835~ 72750 ~891 I 93050 56679 768 ~1 66609 65596 , ~6178

01 FfEREHT I Al
EVALUATED COST 567 I I 58737 16687 25620 7 ~2 ~8 29 ~~3 23839 RASE ~~ 139 7768 27936 17698 16685 97261

"

EXHIBrT 1



• • •
SUMMARY OF EVALUATE:J eO~TI)

CONDENSING WAfER STUD:
TWO - IISO 1011'1 NUCLEAR IINI i~;

COSTS ESCALATE:> rvR '97~ - eo OPEoATI ~G DATU $: 'leo
---'------------~---~---

~-
OllCE - THROUGH - onN SYSiEM5 CLOSED SYSTEMS

1-. '~~~KE ON OCE~f. SHORE IHLANO 'HTAKE ~EIR PLANT '. W(1 COOLING TO~ERS
POWE~ SPRAY ,,~. ellOI.;"t,;

-------~.

FOR .;l.~~'..G~1 DP~pm'ION MODULES Tn\ll~.Ol)

TEMPERATURE RISE of NATURAL lTR.\I'T NECH. DRiFT .- ----_.
(1 1300 ~~ MET) TY~E l5 115 15 115 15 115 25 __ 27 25 37
0:· IMLET TO I NT:'lE ~!IPE (ltANNEL PI PE CHANNEL PIPE CHANNEL I PIPE CHANNEL 'PI PE CHANNFL PIPE CHANNEL PI PE (HA"'?o!H

I

(STIHAfEO COMPA~ABLE II IHHSTNEN! I qO; GS !qU18 79fSq 920q6 166169 1Oh 32 90HS 5822q 120700 6669q 7~623 65889 ·q7650 122 ,. <J

CAPITAll2fO DIFFEREN-
TIAL ANNUAL FUEL COST
RESULTING FROM BACK
PRESSURE iUSE BASE; 570 670 BASE BASI:: 570 S70 HA"l. 570 ~ H8 973 S53q 5081

CAPITALIZED ANNUAL
PUNPING, FAN, AND
3PRA1. POWER COST 2215 2CQQ 1715 16SQ 1825 i395 IH9 1150 2255 ,quO 1939 2789 2228 I 5975

CAPITALIZED OTHER
ANNUAL OPERAIING &
MAINTENANCE COST BASE BASE BASE BASE BASE BA.'E BASE BASE 260 260 3200 36 DO 2600 BASE

NET GENERATING CAPA- ,
8111 rY PENALTY
@SlbO/KW 1680 1010 7900 7750 880 BASE 7100 6700 3520 7900 18250 153CO 27300 59700--- -- --- --- --- -- -- --- -- --_. --
TOTAL COMPARA8LE
EVALUATED COSI IQQ06 0 IQ7372 89339 102020 16887Q 108027 9936Q 666QQ 126735 7686Q 10lUOO 88~51 85312 193\ S3

DIFFERENTIA ..
EvaUATEo COS1 7HI6 80728 22695 35376 102230 01383 32720 BASE 60091 10220 3QHb ~1907 18668 12~~~5

,
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GENERAL DATA

ONCE - THROUGH - OPEN SYSTEMS I CLOSED SYSTEMS

2nOO( I) 26200( 2) nooo( I) 21 20D( 2)

800.000

2
7/8- 00 , 31'-0'

515,000

I

I-IN"' 00.37'-0'

76600

371700

9.00

90 " 67

CHARREL

-3,.000

',,"a., Tt pe

28560

PIPE

5.00

17112q

-160qoq

75 - 28

95660

35760

3.50

CHARREL

-77800

75 - 13

2Q860

112300

Q.OO

PIPE

-I C53QO

91:'.000 I B90.000 I 9.0,000
, 2 2

00'.1.1;"'-0' j"OO ... 1l7'-O··11 ·ODIlIlS'·O'·

75 - 20

lIET COOLIRG TOllERS

22180

.9360

-q5080

3.00

CHARREl

2.00

SASE

22000

39900

PI PE

575.000 I 800.000
I 2

I~.·· 00 11 SI '-0· .• OD. Si '·0··

.1920

POllER SPRll DRY COOL I NG
MODULES rOWERS

~5 I 25 37

-q5080

3.00

CHUNEl

~OO.OOO

2
7/8" 00 , 51'-0"

~qq80

17300( I) IqHO(2)

INLARD IRTAIE NEAR PLART

BASE

2.00

USE

15

PIPE

575.000

I

1_:/q' DO , 37'-0'

5500

23 qOO( I) i 7900( 2)

Q8380

115

3.00

CHARNEL

-q5080

Q9180

OCEU IHAlE

5300·

15

2.00

BASE

PIPE

10500

TEMPERATURE RISE of
DESIGR WET BULB TEMP. &
COLO WA IER APPROACH F

DES I GR DRY BULB rEMP. &
COLD WA YER APPROACH

TURBIRE MAX. BACI PRESS AT
DES. COLD WATER rEMP •.

OIH. MAX. GERHATIRG
CAPAB III TT - lW

TOTAL PUMP. fAM & SPRAT
POWER - lW

RET DIH. PLART GERERATIRG
CAPAB III TY LOSS - lW

~O"DENSER

~',-IO Cu.R. TUBES, 0IB
~"g. U fp. lUBE 'El.
SU~HCE-59 fT, (each unit)

RUMBER Of PASSES

TUBE 0 I A UO LERGTH

CIRCULATING WATER
PUMPING

156 , 1~8

Q

267.000

5000 QOOO

23Q

96 , 66

3

120.000

5000 50000

191

19.0

60.5

:; I ~!iC

17000

,q6.0

66 S

20500

;2
ijg,

25700

2
2P500
, 1000

23.

qT3.o100

600 - 1800

32. I

5250

20. I

5.0

5.0

2.0

Q350

2
2~7000

3000

207

535.000'

156 , I DB

13600

11300

3

200000

5000

293

75.3

22.3

5.0

5.0

2.0

ql.O

Illl I 78

592.500

qO

, g2

7680

6350

200 -

•
160000

5000

293

18200

21.0

5.0

5.0

2.0

62.0

95.0

12Z00

6QO.OOO

I I ~ If 78

l5; .000

8 •. 9 Q I.'

7370 - 3720

8900 • Q500

.1

, 20000-360000

3000 - 5000

l~2 - 23'0

29.5(3) ·tq)

5.0

Q5.0 3.0
31.0

2. Q 2. Q

8.0
31.0

2.0

-(q)

--
QI.O

2.0

33. I

I .06! .000

I ,800-13qOO

8950-1100

• .3

267000-3fOOOO

3000 - 5000

2." - 23"

8. 1(3)

5.0

18.0

156"08-!~8.i20196.66.. 168.120

8900

7370

2. q

81.9

29.5( 2)
5.0

Q5.0

355.000

. 96 • 66

3

, ZO.OOO

-0000 lOOOO

352

96.3

8650

IOQOO

29.5(1)

5.0

51.2
B.2

2. Q2.0

8950

33. I

8.1( 2)
5.0

18.0

11800

1.067.000

: 56 • 108

Q

26' .000

'000 lOOO

23Q

11700

8.1 (I)
5.0

21.6
7.0

2.0

q3.7

10'0012800

10600

29. 5( 2)
5.0

81.2

2.Q

IIB.I

11000

13300

355.000

29. 5( I )

5.0

85.2

2. Q

122.1'18.5

33.2

2.2

8.1( 2)
~.O

15800

13100

1.067.000

8. I (I)
5.0

37.2

2.2

52.5

17100

1.200

PUMPIRG HEAD - FEET

CORDERSER •

!MIUE • CORDERSER flTTIRGS

PIPE LIRE

VE LOC I TY HEAD

STATIC LIFT

~OTAL PUMPIRG HEAD

CIRCULATIRG WATER FLOW ­
EACH UR IT .. GPM

PUMP POWER - EACH UR I T ­
Bnp & B5~ PUMP .fs

PUMP POWER - EACH UNI T ­
lW ' 90'~ ELEV. al.

NUMBER Of PUMPS - EACH UN IT

PUMP CAPACI TY - tACH .. r,PM

MOTORS 5 I ZE • Bnp

MOTOPS SIZE - RPM

PUMP BEll OIA. I DISCHARGE
NOZZLE - IN.

CODLING TOWER fANS
NUMBER OF FUS - EACH UNIT

FAN POWER - EACH FAN - Bftp

10TAL 8np - EACH UNIT

10TAl FAR POWER-EACH URI I-Ill

MOTOR SIZE' SPUD

(I) Pie:e S,l;;:tlon to Intake (2) Channel to InlAlce (3) C."C •. 1dll"'9 Wate" P,IYIg.j pq Ih:if?r.o," Md;';"'-, J P -DO;
Pl(,[ ,- of 2 -EXlil Ill! 1/1



• •
SUMMARY OF EVALUATED COSTS

CONDENSING WATER STUDY
TWO - I 150 M~ NUCLEAR UNITS

1972 PRICE LEVEL $1000

•
ONCE - THROUG.H - OPEN SYSTEMS . CLOSED SYSTEMS

INTAKE OM OCEU SH OR E I NL All D INTAKE NEAR PLANT' WET CO~LING TOWERS POWER SPRAY DRY COOL I NG

FOR·l8:A
•
Gh~pmmlON NATII.RAL DRAFT MECII. DRAFT

MODULES TOWERS

TEMPERATURE RISE of
!5 q5 15 115 15 ~.q5 25 27· 25 37-- --POWER 8PRAY MODULES PIPE CHANNEL PIPE CHANNEL PIPE ~UNNEL PIPE CHANNEL PI PE CHANNEL PI PE CHANNEL PIPE C~~NNEL-

NUMBH OF SPRAY
MODULES - TWO UNITS 312
CA~Al LENGTH - FEET

I
6 2~0

SPRAY PUMP POWER -
EACH PSM - BHP

I 75
SPRAY PUMP POWER -
EACh UNIT - BHP , 11700
SPRAI PUMP POWER - ..EHH UNIT· KW . 9700

MAKE-UP PUMPING STATION
NUM8ER OF PUMPS.
TWO UNITS. 2 2 2
PU~P ~APACITY. EACH
PUMP. GPM-HEAD (feet) 25000 -36 25000-36 25000-36
MOTOR SIZE - 8HP 300 300 300
MOTOR SIZE - RPM 590 590 590
MOTOR pown REOU I REG-KW 230 230 230
PUMP SUCTION PIPE ;

SllE- DIA (inche.) 60 60 60

BLOW-DOWN PIPE-LINE
TO OCEAN
PIPE - SIH - INCHES 36 36 36
MAXIMUM BLOW-DOWN -

12000 12000 12000TWO UNITS - OPM

APPROXIMATE LENGTH
12000 12000 12000OF PIPE - FEET

MAIN PIPE SIZE
PUMP DISCHARGE PIPE -

I - 9' -0·. 1-16' -0· 1-9'-0· 1-12' -0· I-IZ' -0· 1-11'-0' 1-8' -6'EACH UNIT I - 16' -0· 1-9'-0· I - 16' -0·

PUMP SUCTION PIPE -
6 - I ~, -0· (I) 2 - I ~, -0· (I) 1-16' -0" 1-9' -~ ..EACH UNIT 3 - 11'-0· (I) I - I I ' -0' (I) -- -- 1-16' -0· --

(I) For Pipe Suction-Altern.te

AVERACE &ACK PRESSURE
& HEAT RATE
AVERAGE ANNUAL IACI

I. 78 2.60 2.05 3. 20 3.00PRESSURE - In. HQ. Aba. 1.3 ! I. 78 1.31 1.78 1.31

AVERAGE TURBINE RET
9850HEAT RATE - 8tu/Kwh 95~7 9581 95~7 ' 9581 95~7 9581 97 u9 9605 987 !

DiFFERENTIAL AVERAGE
303HEAT RATE - Btu/Kwh Base r Bale H Base H 202 5B 330

I I I
EXHIBn III
P~Qe2of2
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• •
ESTIMATED INVESTMENT - INTAKE ON OCEAN SHORE

15° TEMP. RISE- BURIED PIP,E INTAKE

•

DESCRIPTION
1972 $1000 ESCALATED 1979-80 $1000

CONDENSERS, INSTALLED

CI RCULATING WATER PUMPS

CIRCULATING WATER PUMP MOTORS

TRAVELING WATER SC~EENS

HOT WATER RECIRC. PIPE

SCREEN WASH FACILITIES

OTHER MECHANICAL INTAKE FACILITIES

CIVIL WORK IN PLANT ISLANO

INTAKE & DISCHARGE STRUCTURES

INTAKE CHANNEL OR PIPE

CONCRETE PIPE - MATERIAL

CONCRETE PIPE

ELEC TRIC AL WO RK

SUB-TOTAL

CONSTRl)CTION

LA BO R

10911

120

136

50

125

10

1120

3350

11330

2611119

217

3630 I

MATERIAL

606Q

36 BO

1,380

750

391

.175

90

180

21128

11330

25300

6 Q9

Lt51117

TOTAL

7158

3800

1516

800

39 i

300

100

, 600

5778

8660

25300

2611Lt9

865

81718

LA BO R

52636

MATERIAL

59 Lt9 6

TOT AL

I 12132

INnlRECT & OVERHEAD COSTS

TOTAL ESTIMATED COST

20 1129

1021117

28033

IllO 165

EXHIBIT IV
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• •
ESTIMATED INVESTMENT - INTAKE ON OCEAN SHORE

150 TEM P. RI SE - 0PEN CHAN NELI NTAKE

•

1972 $1000 J ESCALATED 1979-80 $1000
DESCRIPTION

I
L ABO R MATERIAL TOTAL· L ABO R MATERIAL TOTAL

CONDENSERS, INSTALLED I091l 6061l 7 158

CIRCULlTING WATER PUMPS 100 3300 31100

CIRCULATING WATER PUMP MOTORS 1'1 \I 0 5 1216

TlAVELING WATER SCREENS 50 750 800

HOT WATER RECI RC. PIPE 39 I 391

SCREEN WASH-FACILITIES 125 175 300

OTHER MECHANiCAL INTAKE FACILITIES 10 90 100

CIVil WORK IN PLANT ISLAND 1120 180 600

INTAKE & DISCHARGE STRUCTURES 2280 1663 39 113

INTAKE CHANNEL OR PIPE 8955 1l1l00 13355

CONCRETE PIPE - MATERIAL 25300 25300

CONCRETE PIPE - CONSTRUCTION 2611149 26 1l1l9

ELECTRiCAL WORK (ex. p~mp motors) 217 6 119 866-- -- -- -- --
SUB-TOTAL 398 I 1 1414067 83878 57726 577 28 I 1514514

INDIRECT & OVERHEAD COSTS 20970 288611--
TOTAL ESTIMATED COST 10148148 11414318

EXHIBIT V



• •
ESTIMATED INVESTMENT - INTAKE ON OCEAN SHORE

ijSo TEMP. RISE - BURIED PIPE INTAKE

•
OEseR 1PTI ON

1972 $1000 ESCALATED 1979-80 $1000

CONDENSERS. INSTALLED

CIRCULATING WATER PUMPS

CIRCULATING WATER PUMP MOTORS

TRAVELING WATER SCREENS

HOT WATER RECIRC. PIPE

SCREEN WASH FACILITIES

OTHER MECHANICAL INTAKE FACILITIES

CIVIL WORK IN PLANT ISLAND

INTAKE & DISCHARGE STRUCTURES

INTAKE CHANNEL OR PIPE

CONCRETE PIPE - MATERIAL

CONCRETE PIPE - CONSTRUCTION

ELECTRICAL WORK

SUB-TOTAL

INDIRECT & OVERHEAD COSTS

TOTAL ESTIMATED INVESTMENT

LABOR

1282

70

100

30

100

10

1910

1576

17325

136

22539

MATERIAL

7398

980

10IJQ

, IJ5_0

'6 I

150

90

BASE

1385

1576

9550

610

23390

TOTAL

8680

1050

II IJO

IJ80

16 I

250

100

3295

3152

9550

17325

H6__0_-
··IJ5929

° I I IJe 2

5HII

LABOR

32682

MATERIAL

306 IJ I

TOTAL

63323

15831

7915IJ

EXHIBIT VI



• • •
ESTIMATED iNVESTMENT - INTAKE ON OCEAN SHOHE

ij5° TEMP. RI SE - OPEH CHANNEL INTAKE

-,:..-=.:, I ,

DESCRIPTION
1972 $1000 ESCALATED 1979-80 $1000

LABOR MATERIAL TOTAL LA BO R MATERIAL TOTAL
I I I - I ====4

CONDENSERS. INSTALLED

CIRCULATING WATER PUMPS

CIRCULATING WATER PUMP ~OTORS

TRAVELING W~TER SCREENS

HOi WATER R~CIRG. PIPE

SCREEN WASH FACILITIES

OTHER MECHANICfo.L INTAKE FA.CILITIES

CIVIL WORK IN PLANT ISLA.HD

!NTAH & DISCHARGE STRUCTURES

INTAH CHANNEL OR PiPE

CONCREH PIPE - MATERIAL

CONCRETE PIPE - CONSTRUCTION

1282

70

86

30

100

10

1230

7900

17325

7398

980

864

450

16 I

ISO

90

BA Sf:

892

3877

9S60

8680

10 SO

950

lt80

16 I

250

100

2122

11777

9S60

17325

ELECTRI CAL WORk (~x. pump motors) 136 610 746

SI,IB··IOTAL 28 169 25032 5320 I lt08lt5 32792 73637

1840913300IND1RECT & OVERHEAD COSTS
ICl ESTIMATED COST ::: 66501: : : 920"' ,

EXHIBIT VIi



• •
ESTiMATED INVESTMENT - INLAND INTAKE NEAR PLANT

15° TEMP. RISE - BURIED PIPE INTAKE FROM OCEAN

•

DESCRIPTION
1972 $1000 ESCALATED 1979-80 $1000

CONDENSERS. INSTALLED

CIRCULATING WATER PUMPS

CIRCULATING WATER PUMP MOTORS

TRAVELIN~ ~ATER SCREENS

HOT WATER RECIRC. PIPE

SCREEN WASH FACILITIES

OTHER MECHANiCAL INTAKE FACILITIES

CIVIL WORK 'N PLANT ISLAND

INTAKE & DISCHARGE STRUCTURES

INTAKE CHANNEL OR PIPE

CONCRETE PIPE - MATERIAL

CONCRETE PIPE - CONSTRUCTION

ELECTRICAL WORK

SUB-TOTAL

INDIRECT & OVERHEAD COSTS

TOTAL ESTIMATED INVESTMENT

LABO R

109~

100

109

50.

125

10

~20

5150

39100

109

~6267

MATERI AL

606~

3300

I 107

._800

100

175

,90

180

3721

H300

~35

50272

TO TAL

7158

HOO

1216

850

100

300

100

600

'887 I

3~300

39100

5~~

96539

2~135

1206H

LABO R

67087

MATERIAL

65856

TOTAL

132935

3323Ll

166169

EXHIBIT FIll



•
--

•
ESTIMATED INVESTMENT· INLAND INTAKE NEAR PLANT

15' TEMP. RISE-OPEN CHANNEL INTAKE

•

DESCRIPTION
1972 $1000 ESCALATED 1979-80 $1000

CONDENSERS, INSTALLED

CIRCULATING WATER PUMPS

CIRCULATING WATER PUMP MOTORS

TRAVELING WATER SCREENS

HOT WATER RECIRC. PIPE

SCREEN WASH FACILITIES

OTHER MECHANICAL INTAKE FACILITIES

CIVIL WORK IN PLANT ISLAND

!MIAKE & DISCHARGE STRUCTURES

INTAKE CHANNEL OR PIPE

CONCRETE PIPE - MATERIAL

CONCRETE PI PE - CONSTRUCllON

ELECTRICAL WORK {ex. pump motors}
SUB-TOTAL

INDIRECT & OVERHEAD COSTS

TOTAL ESTIMATED COST

LABOR

109 ..

100

83

50

125

10

.. 20

2280

I 1075

17886

109

33233

MATERIAL

606 ..

3300

i27

800

100

, 175

90

180

1663

1..700

.. 35

2833 ..

TOTAL

71S8

3.. 00

910

850

100

300

100

600

39 .. 3

I 1075

IHOO

17887

51P~

61567
15392

76959

LABOR

.. 8188

MATERIAL

371 18

TOTAL

85306
2 1326

106632

EXHIBIT IX



• •
ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT

~5° TEMP. RISE - BURIED PIPE INTAKE FROM OCEAN

•

1972 $1000 I ESCALATED 1979-80 $1000
DESCRIPTION r-

LABOR MATERIAL TOTAL LABOR 1 MATER IAL I' TOTAL

CONDENSERS, INSTALLED 1282 7398 8680

CIRCULATING WATER PUMPS 70 980 1050

CIRCULATING WATER PUMP MOTORS 72 690 762

TRAVELING WATER SCREENS 30 500 530

HOT WATER RECIRC. PIPE I 1 80 80

SCREEN WASH FACILITIES 100 ' 150 250
I I I '.

OTHER MECHANICAL INTAKE FACILITIES 10 90 100

CIVIL WORK III PLANT ISLAND BASE

INTAKE & DISCHARGE STRUCTURES 3320 21406 5726

CONCRETE PIPE - MATERIAL 13770 13770

CONCRETE PIPE - CONSTRUCTION 21030 21030

ELECTRICAL WORK 82 3314 ijl6
-- -- -- -- -- --

SUB-TOTAL 25996 26398 523914 376914 314581 72276

INDIRECT & OVERHEAD COSTS I I I 13099 18069--
TOTAL ESTIMATED INVESTMENT 651493 903145

EXHIBIT X



• •
ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT

45° TEMP. RISE - OPEN CHANNEL INTAKE

•
1972 $1000 ESCALATED 1979-80 $1000

DESCRIPTION
LABOR MATERIAL TOTAl LABOR MATERiAl TOTAl

CONDENSERS, INSTALLED 1282 7398 8680

CIRCULATING WATER PUMPS 70 980 1050

CIRCULATING WATER PUMP MOTORS 70 650 720

TRAVELING WATER SCREENS 30 '500 530

HOT WATER RECIRC. PIPE 80 80

SCREEN WASH FACILITIES 100 150 250

OTHER MECHANICAL INTAKE FACILITIES 10 90 100
,

CIVIL WORK IN PLANT ISLAND BASE

INTAKE & DISCHARGE STRUCTURES 1230 q02 2132

INTAKE CHANNEL OR PIPE ij095 ij095

CO~CRETE PIPE - MATERIAL 5550 5550

CONCRETE PIPE - CONSTRUCTION 10126 iOl26

ELECTRiCAL WORK (ex pump motors) 82 33q , ql6
-- -- -- -- -- --

SUB-TOTAL 17095 1663q 33729 2H88 21791 q6 57 9
INDIRECT & OVERHEAD COSTS ~ ~

TOTAL ESTIMATED COST ij2161 5822ij

EXHIBIT XI



• •
ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT
ij5° TEMP. RISE - STORAGE RESERVOrR FOR LOW TIDE OPERATION

•
r - .- _... - . -

1972 $1000 ESCALATED 1979-80 $1000

I
DESCR!PTION

LA BOR MA TER IAL TOTA L LA BO R MATERIAL TOTAL
-

~"'SERS. "'TAll" 1282 7398 8680

C!KCULATING WATER PUMPS 70 980 1050

I
PU~PEO RESERVOIR MAKE-UP PUMPS 60 9QO iOOO

CiRCULATING WATER PUMP MOTORS 70 650 720

RESERVOIR MAKE-UP PUMP MOTORS 30 330 360

I TRAVELING WATER SCREENS 60 1000 1060

HOT WATER RECIRCULATION 80 80

SCREEN WASH FACILITIES 200 300 500

OTHER MECHANICAL INTAKE FACILITIES 15 135 150

CIVIL WORK IN PLANT ISLA ND BASE .
INTAKE & DISCHARGE STRUCTURES 1230 892 2122

RESERVOIR MAKE-UP PUMP STRUCTURES 730 520 1250

PUMP STORAGE RESERVOIR 796 530 1321

PUMP STORAGE PIPE LiNES 2180 1190 3370

INTAKE CHANNEL 663 663

CONCRETE DISCHARGE PIPE - MATERIAL 5550 5550

CONCRETE PIPE CONSTRUCTION 10126 10126

ELECTRICAL WORK (e x . pump motors) 170 662 832-- -- -- -- -- --
SUB-TOTAL 17682 2 I 157 38839 25639 27716 53355

INDIRECT & OVERHEAD COSTS 9710 13339
-- --

TOTAL ESTIMATED INVESTMENT ~85Q9 6669~

f:k'JlTTHT YTTT



• •

ESTIMATED INVESTMENT - NATURAL DRAFT &MECHANICAL DRAFT
WET COOLING TOWERS

•

NATURAL DRAFT TOWERS MECHAN ICAL DRAFT TOWERS
DESCRIPTION 1972 ~IOO~ EscTLTTED 1979-80 $1000 1972 $1000 ESCALATED 1979-80 $1000

LABOR MATERiAl TOTAl LABOR MATERIAL TOTAl LAlOR MATERiAl TOTAl LABOR MATERiAl TOTAL

CONDUSERS • INSUllEO IHB 91~0 10~BI 1336 B~90 9B26

CIRCULATING WATER PUMPS BO 200G 20BO BO 2020 2100

CIRCULATING WATER PUMPS MOTORS 126 17.50 1376 90 9~0 1030

ELECTRICAL FACILITIES 137 "5 612 ~02 16~~ 20~E

MAlE-UP PUMPS , MOTORS 6 6~ 70 6 6~ 70

MAlE-UP INTAIE , SUCTION PIPE 270 230 500 270 230 500

BLOW-DOWN FACILITIES 557 ~50 1007 557 ~50 1007

CIVIL WOIl IN PLUT ISLUO 230 95 325
, 193 82 275

PIPE LIMES 1672 1600 3272 3380 3252· 6632

CODLING TOWERS, ERECTED 17250 17250 6820 6820

COOliNG TOWER 8ASINS -- -- -- 1050 ~50 1500

COOLING TOWER FOUNDATIONS ~OOO 1035 5035 ~050 1038 6088

CIRCUlATING WATER INTAIE STRUCTURE 1~50 1050 2500 1160 8~0 2000-- -- -- -- -- -- -- -- -- -- --
SU8-TOUL 9876 3~539 ~~515 1~320 ~5377 59698 125H 28320 3889~ 18232 3~~79 52711

INDIRECT' OVERHEAD COSTS 11129 1~925 972~ 13178-- -- --
TOTAL ESTIMATED INVESTMENT 556~~ 7~623 ~6818 65889

EXHIBIT XlV



• •
ESTIMATED INVESTMENT· CLOSED CIRCUIT CANAL

SPRAY MODULE COOLING

•
1972 $1000 .. ESCALATED 1979-80 $1000

DESCRIPTION I
1

LABOR MA TER I AL TOTAL LA BOR MA TER IAL I TOTAL

I
CONDENSERS, INSTALLED 133~ 8860 1019~

POWER SPRAY MODULES - MATERIAL ~866 ~866

POWER SPRAY MODULES - ERECT ION & MOOR ING 300 ~OO 700

CIRCULATING WATER PUMPS 80 1620 1700

CIRCULATING WATER PUMP MOTORS ~8 ~7 2 5~0

SPRAY WATER CANAL CONSTRUCTION 2870 - - 2870

ELECTRICAL FACILITIES 650 2~56 3 I06

MAKE-UP PUMPS & MaTORS 6 6 ij, . 70

MAKE-UP INTAKE & SUC110N PIPE 270 230 500

BLOW-DOWN FACILITIES 557 ~50 1007

CIVIL WORK I" PLANT ISLAND 210 90 300

PIPE LINES 350 335 685

CIRCULATING WATER INTAKE STRUCTURES 1000 761 1761-- -- -- -- -- --
SUB-TOTAL 7675 2060~ 28279 11129 26991 38120

INDIRECT OVERHEAD COSTS 7070 9530-- --
TOTAL ESTIMATED INVESTMENT 353~9 ~76 50

EXHIBIT XV



• •
ESTIMATED INVESTMENT - DRY COOLING TOWERS

•
1972 $1000 ESCALATED 1979-80 $1000

DESCRIPTION ,

LABOR MATER!Al TOTAl LABOR MATERIAL TOTAl
~ . -

DRY COOLIHG TOWERS - MATERIALS 29522 29522

DRY COOLING TOWERS - FREIGHT & ERECTION 6099 6099

DIRECT CONTACT CO~DEN5ERS ij53 3700 ijl53

CIRCULATIHG WATER PUMPS & MOTOIS 189 3717 3906

CIRCULATING WATER PiPING & MISC. 6700 6 ij87 13ii);

CONDENSATE DUMP. VENT & REFILL SYSTEM 1856 1382 3238 I
CIVIL WORK IN PUNT ISLAND 76 32 108 I
ELECTRiCAL & CCN:ROL .2255 2695 ij950

AUXILIARY COOLING WATER SYSTEM 200 600
,

800

FOUNDATIONS & ~TRUCrURES 5100 1255 6355-- -- -- ._- -- --
SUB-TOTAL 22928 ij9390 72318 332ij5 I 6 ~:' 0 I 979L;6

INDIRECT & OVERHEAD COSTS 18080 2ijij87--
TOTAL ESTIMATED INVESTMENT 90398 I 22ij33

EXHIBIT XVI
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!lC"LE L>A T': :=O~:

RAW"" i<c. /-i5.-'.
AP?P.OVEO
"~VISED CHAS. T. MAIN I INC

.IIS PR INT IS T H!:: PROPERT Y
. "F HUDSON PRODUCT~CCRP­
Ol'U,TION AND SHALL. 91:: RE~
TURN~D ON OEMANO. IT ~H"'LL

MOT 8E TRACED OR REPRO- ~----'----------l
DUCED. em USED DIF>£CTL.Y ORI DRA'fdNG NO;
INDIRECTLY IN ANY "AY DET·
RINENTAL TO THE INTERESTS
0,. HU~SOM PR;)OUCT~ CORP.

HUDSON PRODUCTS CORPORATION
YOUSTON. TEXAS

TI T~::~

POWER PLANT
(INDIRECT SYSTEM)

CCtHlENS:::P, PRESSURE VERSUS AM91ENT AIR
TEMPERAiURE WITH DRY COOLING SYSTEM

EXH fB IT XIX.
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Appendix G

Radioactivity Source Term Information

The following question and answer information is presented to comply with the

request delineated in Appendix 2 of the Guide to the Preparation of Environ-

mental Reports for Nuclear Power Plants. The answers' are given for a single

unit but they apply identically to each Seabrook unit. For information and

reference the liquid and gaseous radioactivity effluent Technical Specifica-

tions are attached.

Basic Data for Seabrook Source Term Calculation:

Question 1. Reactor power (MWt) at which impact is to be analyzed.

Answer 1. The impact is analyzed at 3654 MWt, the core stretch power
rating including +2% calorimetric uncertainty,

Question 2. Weight of U loaded (first loading and equilibrium cycle).

Answer 2. 99 metric tons (U02) first and subsequent loadings.

Question 3. Isotopic ratio .in fresh fuel (first loading and equilibrium
cycle).

Answer 3. The average enrichment of the initial and reload fuel is
2.80 weight percent of U-235~

Question 4. Expected percentage of leaking fuel.

Answer 4. The anticipated average level of fuel cladding defects is
0.2%.

Question 5. Escape rate coefficients used (or reference).

Sr and Ba •..•.•.•........•..........•..•
All others •.............................

Noble gases ••..........................•
Br, I, and Cs .........................••
Te .....................................•

Answer 5. a)
b)
c)
d) Mo •..... ; •.............................•
e)
f)

8 -1
6.5 x 10:8 sec_ l
1.3 x 10_9 sec_ l1.0 x 10_9 sec_ l
2.0 x 10_11sec -1
1.0 x 10_12 sec_ l1.6 x 10 sec

•
Question 6. Plant capacity factor (%)

Answer 6. 90%

Question 7. Number of steam generators

Answer 7. Four
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Question 8. Type of steam generators (recirculating, once through) •

Answer 8. Vertical ,recirculating, inverted nUl' tube.

Question 9. Mass of primary coolant in system total (lb.) and mass of primary
coolant in reac~or (lb.).

Answer 9. 5Total mass of primary coolant 5.5 x 10 Gb.
Mass of coolant in reactor core = 3.1 x 10 lb.

•

•

Question 10. Primary coolant flow rate (lb/hr).

Answer 10. 1.52 x 108 Ib/hr at rated conditions.

Question 11. Mass of steam and mass of liquid in each generator (lb.)

Answer 11. At rated full load conditions:
Mass of secondary liquid in each steam generator = 97,000 Ibs.
Mass of steam in each steam generator = 5700 Ibs.

Question 12. Total active mass of secondary coolant (lb.) (excluding
condensate storage tanks).

Answer 12. The estimated total is 2.3 x 106 Ibs., including steam generators
and excluding condensate storage.

Question 13. steam generator operating conditions (temperature, of, pressure,
psi, flow rate, Ib/hr).·

Answer 13. Normal operating pressure, full load = 1000 psia
Normal operating steam outlet temp. = 544.6°F 6
Full load steam flow rate per steam generator = 4.04 x 10 Ib/hr.

Question 14. The number, type and size of condensate demineralizer and total
flow rate (lb/hr).

Answer 14. The total feedwater flow rate is 15.89 x 106 Ib/hr. There is
,no condensate demineralization.

Question 15. What is the containment free volume (ft3 )?

Answer 15. The containment free volume is approximately 2.8 x 106 ft3 •

Question 16. What is the expected leak rate of primary coolant to the
containment atmosphere (lb/hr)?

Answer 16. Expected leak rate is 14 Ib/hr.

Question 17. Is there an internal air cleanup system for iodine in the
containment? If so, what volume per unit time is circulated
through it? What decontamination factor is expected? How long
will the system be operated prior to purging?

Answer 17. A 4000 scfm charcoal filtration system is included for iodine
cleanup within the containment. Two considerations dictate the
utilization of this system-containment accessibility and the tech­
nical specification limit on iodine releases (Tech. Spec. 16.3.17,
attached.) The system will be used as required for these consi­
derations.



Question 18. How often is the contai~~ent purged? Is it filtered prior to
release? Type of iodine cleanup system provided? What
decontamination factor is expected?•

- 3 - February 1974

•

Answer 18. Operational estimate for number of containment purges per
year is four. This purge is filtered by HEPA and charcoal
absorbers as required by Technical Specification 16.3.17
(attached). Expected DF's are> 100 for particulates and
halogens.

Question 19. Give the tota.l expected annual average letdown rate during
power operation (lb/hr).
a) What fraction of the letdown is returned to the primary

system? How is it treated? What are the expected
decontamination factors for removal of principle isotopes?

b) How is Li and Cs normally controlled?
c) What fraction of this goes to boron control system? How

is this treated, demineralization, evaporation, filtration?
d) Is plant designed for load follow or base load? What

fraction of the letdown stream is diverted to the radwaste
system for boron control? How is this treated (deminerali­
zation, evaporation, filtration, etc.) and what fraction
will be discharged from the plant?

Answer 19. Letdown rate = 4.0 x 10
4

Ib/hr.
a) Fraction returned to primary system is 100% during power

operation with two exceptions. Periodically letdown is
diverted from the chemical and volume control system
to the boron recovery system for reactor coolant boron
dilution in order to compensate for fuel burnup. The
amount of reactor coolant diverted to bgron recovery for
this reason is estimated to be 1.0 x 10 Ibs per year, or
an annual average diversion rate of 116 Ib/hr. This
diverted letdown is processed by the boron recovery system
and returned to the reactor makeup water storage tank
for reuse within the reactor coolant system.

I
I

I
The second reason for letdown diversion is for tritium
control (See section 3.5.1 of this report). This
diversion is also to the boron recovery system and occurs I
once per core cycle. The amount of reactor coolant diverted
to boron 6ecovery for this purpose is estimated to be I
1.67 x 10 Ibs per year. This liquid is processed by
the boron recovery system and discharged from the site I
instead of recycled. This treatment and discharge is
analyzed in response to Question 31 of this questionnaire.

•
The reactor coolant letdown that is treated and returned
directly to the reactor coolant system by the chemical
and volume control system is subject to filtration,
demineralization and degassification. The mixed-bed
demineralizers consist of litbium-form cation and
hydrOxYl-form anion and are expected to exhibit the

I
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the following decontamination factors;
All radionuclides except rI, Cs, Y, Mo

H, Cs, Y, Mo
........ 10

1

•

•

The degassifier stripping fraction for noble gases is
discussed in question 20 of this questionnaire.

b) A cation demineralizer with hydrogen-form resin is
included in the chemical and volume control system down­
stream of the mixed-bed demineralj;zers. This is used
for lithium control by passing the letdown stream through
it intermittantly. The estimated use of this demineralizer
is 10% of the time. This resin is expected to afford
a DF of 10 for Cs, Y, and Mo isotopes.

c) Coolant sent to the boron recovery system is treated by
filtration,evaporation, and demineralization. For more
detail on this treatment, refer to the response to
Question 31 of this questionnaire.

d) The Seabrook units are base loaded. However, capability
for adjusting primary coolant boron concentration for
load follow is included in the chemical and volume
control system. This capability is afforded by the boron
thermal regeneration system which takes letdown flow,
adjusts boron upward or downward, and returns the flow
to the letdown line. Thus, load follow is accomplished
within the evcs with no flow diversion to the boron
recovery system or the liquid waste system.

Question 20. What fraction of the letdown stream is stripped of noble gases
and iodines? How are these gases collected? What decay do
they receive prior to release? Indicate stripping fraction?

Answer 20. The full letdown flow is capable of being diverted to a
degassifier where the expected stripping fraction is close
to 100% for all noble gases. No degassification of the
halogens is expected within the degassifier.

The hydrogenated gas stream leaving the degassifier is
processed by the waste gas processing system where the
gas stream is dried and passed through carbon delay beds.
Noble gases are absorbed on the charcoal and are delayed
a minimum of 4 days for Kr isotopes and 60 days for Xe
isotopes. This leaves Kr-85 as the only significant
isotope remaining in the processed gas stream. This
purified gas stream is generally recycled ba.ck to the
primary system through the volume control tank or it may
be released to the enviror~ent via the primary vent stack.

Question 21. How are the noble gases and iodines stripped from that portion
of the letdown stream which is sent to the boron control system?
How are these gases collected? What decay do they receive prior
to release?
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Answer 21. That portion of the reactor coolant letdown stream
diverted to the boron recovery system is initially
degased in the chemical and volume control system
degassifier. Stripping fractions for noble gases
within this degassifier are close to 100%. Further
degassification of the coolant processed by the boron
recovery system occurs in the boron recovery evaporator.
The evaporator removes all remaining noble gases in the
liquid and directs them to the gaseous waste processing
system for holdup. The holdup time is sufficient to
leave Kc·-85 as the only significant isotope within a
gas stream that may be released.

No halogen degassification is anticipated within the
degassifier or the boron evaporator.

Question 22. Are the releases from the gaseous waste storage tanks passed
through a charcoal absorber? wnat decontamination factor is
expected?

Answer 22. The waste gas processing system utilizes carbon delay
beds for the storage and subsequent decay of noble gases.
As such, releases from the carbon beds require no
additional charcoal filtration. The carbon bed discharge
gas stream is HEPA filtered prior to release to the
environment via the primary vent stack. Expected DF is
> 100.

Question 23. How frequently is the system shutdown and degassed and by what
method? How many volumes of the primary coolant system are
degassed in this way each year? What fraction of the gases
present are removed? What fraction of other principle nuclides
are removed, and by what means? What decay time is provided?

•

Answer 23. Primary coolant degassification is capable of being
performed continuously during power operation. The actual
fraction of primary coolant diverted to the degassifier
will be dependent on the concentration of dissolved fission
product gases in the coolant. Expected stripping fractions
in the degassifier are close to 100% for noble gases with
no expected degassification of the halogens. The hydrogenated
waste gas stream from the degassifier is passed through
carbon delay beds which are capable of delaying xenon
isotopes for a minimum of 60 days and krypton isotopes for
a minimum of 4 days.

Startup of a unit following a hot or cold shutdown results
in liquid flow to the boron recovery system. The boron
recovery evaporator removes all the noble gases remaining
in the liquid and directs them to the gaseous waste
processing system. The estimated volume of primary
coolant that is directed to the boron recovery system for
one unit is 940,000 gal/year.
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The removal of liquid phase radionuclides by evaporation
and demineralization within the boron recover~ system will
be at a decontamination factor of at least 10J. See the
response to Question 31 of this questionnaire for elaboration.

Question 24. Are there other methods of degassing (i.e., through pressurizer,
etc.)? If so describe. How is it treated?

•

•

Answer 24. No other degassification methods are planned.

Question 25. Wnat is the expected leak rate of primary coolant to the
secondary coolant (lb/hr)?

Answer 25. The anticipated annual average level of primary-to-secondary
steam generator leakage is 1 Ib/hr (20 gpd). This is a
total for all 4 steam generators for each Seabrook unit.

Question 26. What is the expected rate of steam generator blowdown (lb/hr)
during power operation with the expected leak rate noted in
25 above? vlliere are the gases from the blowdown vent discharged?
Are there charcoal absorbers and/or condensers on the blowdown
tank vent? If so, what decontamination factor is expected?
How will the blowdown liquid be treated?

Answer 26. With 1 Ib/hr primary-to-secondary steam generator leakage
and a feedwater total solids content of 0.2 ppm, the
blowdown rate required to maintain the steam generator
secondary side chemistry within specifications (125 ppm
total solids) is 25,100 lb/hr (50 gpm).

Blowdown is directed from the steam generators to the I
blowdown concentrators. Vapor and any gases evolved in .
the concentrators are directed to a feedwater heater
where the vapor fraction is condensed. Non-condensable
gases are directed from the feedwater heater to the condenser
where they are removed by the air ejector and released from
the site. The air ejector filter system will be utilized
in accordance with Tech. Spec. 16.3.17 (attached).

Blowdown liquid is treated by the blowdown processing
system. The design details of this system have not been
specified at this time. Under evaluation for use in this
system are evaporators, demineralizers, and similar
processing equipment. The decontamination factor assumed
for this system at this time is 100 for all radionuclides
except tritium, for which DF = 1.

Question 21. What is the expected leak rate of steam to the turbine building
(lb/hr)? vlliat is the ventilation air flow through the turbine
building (cfm)? Where is it discharged? Is the air filtered
or treated before discharge? If so, provide expected performance.

Answer 21. A design basis estimate of turbine building leakage is
4 Ib/day steam leakage and 250 Ib/hr hot (380°F) condensate
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leakage. Turbine building air is discharged directly
to the atmosphere unfiltered via roof ventilators at
the rate of 900,000 scfm.

Question 28. What is the flow rate (cfm) of gaseou.s efflu.ent from the
main condenser ejector? What treatment is provided? Where
is it released?

•

•

Answer 28. Air ejector effluent is discharged from site via the
ventilation stack at a rate on the order of 10 sfm, depending
upon condenser air-inleakage. This effluent is HEPA and
charcoal filtered when the noble gas release rate reaches
0.1 ~ei/second. (See Technical Specification 16.3.17,
attached) .

Question 29. What is the origin of the steam used in the gland seals
(Le., is it primary steam, condensate, or demineralized
water from a separate source, etc.)? How is the effluent
steam from the gland seals treated and disposed of?

Answer 29. The gland seals are operated with main steam. The gland
seal effluent is condensed and any non-condensable gases
are released unfiltered via the ventilation stack.

Question 30. What is the expected leak rate of primary coolant to the
auxiliary building (lb/hr)? What is the ventilation air flow
through the auxiliary building (cfm)? Where is it discharged?
Is the air filtered or otherwise treated before discharged?
If so, provide expected performance.

Answer 30. Expected primary coolant leak rate within the primary
auxiliary building is 7 Ib/hr of thermally cold liquid
(below 212°F) and 0.35 Ib/hr of thermally hot liquid
(290°F). The ventilation flow rate from the PAB areas
containing equipment subject to the above primary coolant
leakage (the eves system) is ventilated at 7500 scfm. This
ventilation air is HEPA and charcoal filtered before discharge
via the ventilation stack.

Question 31. Provide average gallons/day and ~ei/cc for following catagories
of liquid effluents. Use currently observed data in the
industry where different from the SAR or Environmental Report
(indicate which is used).
a) High-level wastes (for example, primary coolant letdown,

"clean" or low conductivity waste, equipment drains and
deaerated wastes).

b) "Dirty" wastes (for example, floor drain wf3.stes, high
conductivity wastes, aerated wastes, and laboratory wastes).

c) Laundry, decontamination, and wash-down wastes.
d) Steam generator blowdown - give average flow rate and

maximum short-term flows and their duration.
e) Drains from turbine building.
f) Frequency of regenerating condensate demineralizers

and expected volume of regenerant solutions.
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For these wastes (a - f) provide:
1. Number and capacity of collector tanks.
2. Fraction of water to be recycled and factors controlling

decision.
3.. Treatment steps - include number, capacity, and process

decontamination factor for each principle nuclide for
each step. If step is optional, state factors controlling
decision.

4. Decay time from primary loop to discharge.

Answer 31. Sources
The sources of radioactive waste that are to be released
from the Seabrook units are as follows:

(a) Reactor coolant letdown for tritium control
(b) Non-recycleable reactor coolant leakage
(c)· Steam generator blowdown
(~) Secondary system condensate leakage
(e) Miscellaneous waste water such as laboratory

drains, decontamination water, etc.

The list of potential sources of liquid to be discharged
is reduced to the above because of the processing systems
design principle at Seabrook to segregate, process, and
recycle as much of the liquid extracted from the reactor
coolant systems as possible. The systems provided to
carry out this design principle are the boron recovery
system and aerated waste recovery channel of the liquid
waste processing system. These systems are described in
Subsection 3.5.1 of this report. These descriptions
illustrate the manner in which the collection and handling
of the vast majority of liquid letdown and leakage from the
reactor coolant systems are segregated from non-recycleable
liquids and sent, after processing, to the reactor makeup
water storage tanks for reuse within the reactor coolant
systems.

Release Assumptions
The main assumptions and parameters used in estimating the
magnitude of radioactive liquid discharges are as follows:
a) The radionuclides and their concentrati~ns within the

reactor coolant system are as listed in Table G-l of
this Appendix. These levels are based on the pertinent
parameters given in response to previous questions of
this questionnaire.

b) The radionuclides and their concentrations within the
secondary side of the steam generators are as listed in
Table G-2 of this Appendix. These levels are based on
the pertinent parameters given in response.to previous
questions of this questionnaire.

c) The radionuclides and their concentrations within the
secondary system condensate and feedwater are as listed
in Table G-3 of this Appendix. These levels are based on
the pertinent parameters given in response to previous
questions in this questionnaire.
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d) Liquids processed within either the boron recovery
system or floor drain channel of the liquid waste
system are decontaminated by the following factors:

All radionuclides except Iodine & Tritium 104
Iodine 103

Tritium 1

e) No credit for radioactive decay of radionuclides between
collection and release from the site.

f) Each unit operation is at 3654 Mwt at 8. 90% capacity factor.
g) Reactor coolant equilibrium tritium concentration is a

maximum of 2.3 ~Ci/gm.

Releases
a) Tritium Control Reactor Coolant Letdown

As mentioned in subsection 3.5.1 of this report, tritium
controleonsiderations necessitate the anticipated need
for discharging reactor coolant letdown after processing
by the boron recovery system. The expected volume required
for this measure is 200,000 gallons per refueling shutdown
for each Seabrook unit. With the assumption of a refueling
shutdown at each Seabrook unit each year, 400,000 gallons
per year of this processed reactor coolant is released from
the site. With the input liquid containing radionuclides
at the Table G-l values and with the processing DF's as
stated above, the annual release from the Seabrook site
(both units) from this source is as presented in Table
3.5-1 of this report.

b) Non-Recycleable Reactor Coolant Systems Leakage
The estimated average volumetric generation rates of
non-recycleable primary system leakage are 40 gal/day
inside the containment and 20 gal/day outside the
containment. This liquid is collected in the 10,000
gallon floor drain tank, which is the head end of the
floor drain channel of the liquid waste system. These
generation rates are per unit and so the total input rate
to the floor drain tank from both units is 120 gal/day.
This liquid is assumed to contain radioactivity at reactor
coolant concentrations, as listed in Table G-l. With the
processing DF's as stated above, the annual release from
the Seabrook site (both units) from this source is as I
presented in Table 3.5-2 of this report.

c) Steam Generator Blowdown
With reactor coolant radionuclide concentrations as
listed in Table G-l of this Appendix, the estimated
average leakage of 20 gal/day of reactor coolant through
the steam generator tubes results in equilibrium secondary
side steam generator radionuclide concentrations as listed
in Table G-2 of this Appendix. The steam generator
secondary side blowdown ra~e associated with this leakage
level is 50 gpm. The same leakage and blowdown rates are
applied to both Seabrook units concurrently so that each
steam generator blowdown concentrator is handling 50 gpm
of blowdown liquid. The annual release from the Seabrook
site (both units) from this source is as presented in
Table 3.5-3 of this report.



d) Secondary System Condensate Leakage
Moisture carryover from and volatility within the steam
generators result in the radionuclide concentrations
within secondary system condensate water as listed in
Table G-3 of this Appendix. The estimated average
volumetric generation rate of this liquid is 10 gpm per
unit. This liquid is discharged from the plant unprocessed
which results in the annual release (both units) as
presented in Table 3.5-4 of this report.

e) Miscellaneous Waste Liquids
The volume of laboratory sink drains, decontamination
water, etc. that will be generated by the two Seabrook
units total an estimated 100,000 gallons per year. (It
should be noted that there will be no liquid waste gen­
erated from laundry operations at Seabrook since this
effort will be contracted to an outside vendor.) The
radioactivity content of this waste liquid is assumed
to be 0.01% of the reactor coolant radionuclide levels
given in Table G-l. The unprocessed discharge of this
water from the Seabrook site amounts to the annual
release presented in Table 3.5-5 of this report.

•
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For the estimate of tritium releases from the above
sources, refer to Subsection 3.5.1 of this report.

Question 32. Dilution flow rate for liquid effluents, minimum and normal gpm
and total gallons per year.

Answer 32 .. Normal liquid effluent dilution flow rate is the flow due to
the combined flows of the circulating and service water
systems, 824,000 gpm. Minimum dilution flow is that due to
one service water pump, 10,000 gpm.

Question 33. How is waste concentrate (filter cake, demineralizer resin,
evaporator bottoms) handled? Give total volume, weight, and
curies per day or year.

Answer 33. This information is given in Subsection 3.5.3 of this report.

Question 34. Include the expected annual volume of dry waste and curie content
of each drum.

Answer 34. Refer to Subsection 3.5.3 of this report .
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TABLE G-l

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

CONCENTRATION CONCENTRATION
RADIONUCLIDE ()lCi/gm) RADIONUCLIDE ()lCi/gm)

1-131 5.0-1* Cs-134 8.8-2

1-132 1.8-1 Cs-136 4.4-2

1-133 8.0-1 Cs-137 4.4-1

1-134 1.2-1 Te-132 5.2-2

1-135 4.4-1 Ba-140 9.0-4·

• La-140 2.8-4

Sr-89 8.2-4 Ce-144 8.8-5

Sr-90 3.6-5

Sr-91 6.2-3 Mn-54 7.9-4

Y-90 4.4-5 1-10-56 3.0-2

Y-91 1.2-3 Mn-58 2.6-2

Y-92 2.0-4 Co-60 7.7-4

Zr-95 1.3-4 Fe-59 1.1-3

Nb-95 1.4-4 Cr-51 9.5-4

Mo-99 6.6-1

•
-1

* 5.0-1 = 5.0 x 10
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TABLE G-2

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM
RADIONUCLIDE CONCENTRATIONS

CONCENTRATION CONCENTRATION
RADIONUCLIDE (jJCi/gm) RADIONUCLIDE (jJCi/gm)

1-131 1. 3-4* Cs-134 2.2-5

1-132 8.9-6 Cs-136 1.1-5

1-133 1.4-4 Cs-137 1.0-4

1-134 2.3-6 Te-132 1.3-5

1-135 4.6-5 Ba-140 2.4-7

• La-140 5.6-8

Sr-89 2.5-7 Ce-144 2.3-8

Sr-90 7.5-9

Sr-91 8.2-7 Mn-54 2.2-7

Y-90 7.9-9 Mn-56 1.7-6

Y-91 3.3-7 Co-58 7.3-6

Y-92 1.3-8 Co-60 2.2-7

Zr-95 3.6-8 Fe-59 3.1-8

Nb-95 3.9-8 Cr-51 2.7-7

Mo-99 1.6-4

•
4 -4* 1.3- = 1.3 x 10
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TABLE G-3

SECONDARY SYSTEM CONDilliSATE RADIONUCLIDE CONCENTRATIONS

CONCENTRATION CONCENTRATION
RADIONUCLIDE (~Ci/gm) RADIONUCLIDE (~Ci/gm)

1-131 1.3-6* CS-134 5.5-8

1-132 8.9-8 Cs-136 2.8-8

1-133 1.4-6 Cs-137 2.5-7

1-134 2.2-8 Te-132 3.3-8

1-135 4.6-7 Ba-140 6.0-10

• La-140 1.4-10

Sr-89 6.3-10 Ce-144 5.8-11

Sr-90 1.9-11

Sr-91 2.1-9 Mn-54 5.4-10

Y-90 2.0-11 Mn-56 4.1-9

Y-91 8.3-10 Co-58 1.9-8

Y-92 3.3-11 Co-60 5.5-10

Zr-95 9.0-11 Fe-59 7.7-11

Nb-95 9.8-11 Cr-51 6.6-10

Mo-99 4.0-7

•
-6* 1.3-6 =1.3 x 10
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TABLE G-4

NON-RECYCLEABLE REACTOR COOLANT LEAKAGE RELEASES
(total for both units)

ANNUAL RELEASE
RADIONUCLIDE (Curies/year)

1-131 7.8-3*

.1-132 2.7-3

1-133 1.2-2

1-134 1.7-3

1-135 6.6-3

Sr-89 1.1-5

Sr-90 3.9-7

Sr-91 5.7-6

Y-90 4.5-6

Y-91 1.8-4

Y-92 2.1-5

Zr-95 2.1-6.

Nb-95 2.1-6

Mo-99 1.7-1

ANNUAL RELEASE
RADIONUCLIDE (Curies /yea r )

Cs-134 7.8-3

Cs-136 4.2-3

Cs-137 3.9-2

Te-132 8.1-4

Ba-140 1.3-5

La-140 4.2-6

Ce-144 9.9-7

Mn-54 1.2-5

Mn-56 4.4-4

Co-58 3.8-4

Co-60 1.1-5

Fe-59 1. 5-5

Cr-·51 1.4-5

I *7.8-3 = 7.8 x 10-3

Total 0.25
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TABLE G-,

MISCELLANEOUS LIQUID RELEASES

ANNUAL RELEASE ANNUAL RELEASE

RAD10NUCL1DE (Curies/year) RAD10NUCL1DE (Curies/year)

1-131 ' 2. 0_27~ Cs-134 2.0-3

1-132 6.8-3 Cs-136 1.1-3

1-133 3.0-2 Cs-137 9.9-3

1-134 4.2-3 Te-132 2.0-3

1-13, 1. 7-2 Ba-140 3.2-,

La-140 1.1-,

Sr-89 2.9-5 Ce-l44 2.,-6

Sr-90 9.9-7

Sr-91 1.4-, Mn-,4 2.9-,

Y-90 1.1-6 Mn-,6 1.1-3

Y-91 4.,-, Co-,8 9.,-4

Y-92 ,.3-6 Co-60 2.8-,

Zr-9, ,.3-6 Fe-,9 3.8-,

Nb-9,- ,.3-6 Cr-,l 3.,-,

Mo-99 4.2-2

TOTAL 0.1,

*2.02-2 = 2.0 x 10-2



Technical Specification

16.3.16 Radioactive Liquid Release

• Applicability:

Objectives:

Applies to the controlled release afradioactive liquids

from the site.

To establish conditions for the release of radioactive

:, r '

•

liquids in order to assure that such releases are within the

concentration limits expressed in 10 CFR Part 20 and in

addition, to define objectives for radioactive liquid release

in accordance with the proposed Appendix I to 10 CFR Part 50.

The radioactive liquid release objectives so defined are

as follows:

a) The annual total quantity of radioactivity in liquid

releases from the site, excluding radioiodines, tritium,

and dissolved noble gases, shall be less than 20 Curies;

b) The annual tota,l quantity of radioiodines in liquid

releases from the site shall be less than 28 Curies.

The 1-131 portion of this annual total quantity shall be

less than 10 Curies;

c) The annual average concentration of radioactivity in

liquid releases at the point of discharge to the Gulf

of Maine, excluding tritium and dissolved noble gases,

shall be less than 3.6 x 10-8 ~Ci/ml;

d) The annual average concentration of tritium in 1j;.quid

releases at the point of discharge to the Gulf of Maine

shall be less than 1 x 10-5 ~Ci/ml;

•
e) The annual average concentration of dissolved noble

gases in liquid releases at the point of discharge to

the Gulf of Maine shall be less than 2 x 10-6 ~Ci/ml.
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Specifications: A. Release Quantities and Concentration of Discharged
. Radioactive Liquids

.1. If the experienced release of radioactive liquids, when '

averaged over a calendar quarter,. is such that these

quantities if continued at the same release rate for a

year would exceed twice the annual objectives the licensee

will:

a. make an investigation to identify the causes for such

release ra tes;

b. define and initiate. a program of action to reduce such

release rates to the objective levels, and;

c. describe these actions in a repor.t to the Commission

within 30 days. -

2. If the experienced release of radioactive liquids, 'When

averaged over a calendar quarter, is such that these quan-

tities if continued at the same release rate for a year

would exceed eight times the annual objectives, the licensee

shall define and initiate a program of action to assure

that such release rates are reduced, and shall submit

a report to the Commission within 7 days describing the

causes for such release rates and the course of action

taken to reduce them.

3. The rate of release of radioactive liquids from the site

shall.be controlled such that the instantaneous concen-

tration of radioactivity in released liquids at the point

of discharge to the Gulf of Maine does not exceed the

values listed in 10 CFR Part 20, Appendix B, Table II,

Column 2, with Notes 1 - 5 thereto.
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• Basis:

February 1974

B.. Treatment and Monitoring

1. The radioactive liquid treatment and handling systems

installed at Seabrook shall be maintained and operated

with the intent of keeping radioactive liquid releases

within the annual objectives of these Specifications ..

2. Liquid released from the test tanks shall be continu­

ously monitored by a process radiation monitor during

release. The monitor shall be checked daily and

calibrated at refueling intervals.

3. The liquid release monitor.shall be set to alarm and

automatically close the test tank discharge valve

such that the 10 CFR Part 20 instantaneous release

concentration limit is met .

4. Steam generator blowdown shall be continuously monitored,

except that during periods when the monitor is not

operating, daily grab samples shall be taken and

analyzed for gross (6, y) radioactivity content. The

monitors shall be checked daily and calibrated at

refueling intervals.

C. Sampling and Analysis

In addition to the above continuous monitoring requirements,

radioactive liquid effluent sampling and analysis shall be

performed in accordance with Table 16.3.16-1. Records shall

be maintained and reports of the sampling and analysis results

shall be submitted in accordance with Section 16.6.6 and

16.6.7 of these Specifications .

It is expected that the release of radioactive liquids from

the Seabrook site will be kept within the expressed objective

quantities and concentrations on the annual average and will
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not exceed instantaneously the applicable release concentration

limits specified in 10 CFR 20.

The annual average release objectives provide reasonable

assurance that the annual dose to the whole body or any

single organ of an individual member of the general public

will not exceed 5 millirems per year as a result of exposure

to radionuclides released in liquid effluents from the Seabrook

site. This assurance is derived from considerations of the

behavior of released radionuclides within the critical

marine exposure pathways for individuals in the Seabrook

environment. This analysi'!3 shows that the' consumption of

shellfish 'caught in the Seabrook discharge area constitutes

the maximum dose pathway. The evaluation of the doses to

an individual from this pathway shows that at the objective

release levels the maximum dose does not exceed 5 millirems.

(Refer to PSAR Subsection 11.2.9 for this dose evaluation).

The basis for specifications A.l and A.2 is to permit the

licensee the flexibility of operation, compatible with

considerations of health and safety, to assure that the

public is provided a dependable source of power under

unusual operating conditions which may temporarily result

in releases higher than the design objective levels but

still within the concentration limits specified in 10 CFR

Part 20. It is expected that using this operational flex­

ibility under unusual operating conditions, the licensee

shall exert every effort to keep levels of radioactivity

in liquid releases within the design objective levels and
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I References:

that resulting annual releases will not exceed a small

fraction of the annual average concentration limits specified

in 10 CFR Part 20.

Radioactive liquid from the liquid waste processing system

is collected and stored in tanks until a quantity sufficient

for processing has accumulated. The processed liquid

accumulates in the waste monitor tanks and is discharged

after sampling and analysis through a recorder controller

which provides a measure and control of volume of liquid

released. The volume discharged, the analysis of the propor-

tional composite sample, and knowledge of the available

dilution flow provide the basis for reporting the quantity

and concentration of radioactivity released•

The operating manual will identify all equipment installed

in.radioactive liquid treatment and handling systems and

will specify detailed procedures for operating and maintaining

this equipment.

The radioactive liquid release objectives expressed in this

Specification are based upon the guidelines contained in

the proposed Appendix I to 10 CFR Part 50. Since these

guidelines have not been adopted as yet, the release objectives

of this Specification will be reviewed at the time Appendix I

becomes a regulation to assure that this Specification is

based upon the guidelines contained therein.

PSAR, Section 11.1, Source Terms
PSAR, Section 11.2, Liquid Waste Systems
PSAR, Section 11.4, Process and Effluent Radiological

Monitoring Systems
Tech. Spec. Sections 16.6.6 and 16.6.7, Records and Reporting

of Radioactive Releases to the Environment
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Table 16.3.16-1

RADIOACTIVE LIQUID RELEASE SAMPLING AND ANALYSIS

A. Test Tank Releases

Type of Sensitivity of
Sampling Frequency Activity Analysis Analysis

Each Batch Gross S, y 10-7 lJCi/ml

One Batch/Month Dissolved Noble Gases 10-4 \lCi/ml
Weekly Proportional

10-6 lJCi/mlComposite (1 ) Ba-140. La-140. 1-131
Monthly Proportional Gamma Emitters 10-b lJCi/ml (2)

Composite (1) H-3 10-5 lJCi/ml
Gross a 10 7 lJCi/ml

Quarterly Proportional
10-8 uCi/mlComposite (1) Sr-89. Sr-90 (5 )

B. Secondary System Blowdown and Leakage Releases (3)

Type of Sensitivity
Sampling Frequency Activity Analysis Analysis

Weekly Gross S. y 10-7 lJCi/ml

Ba-140. La-140. 1-131 10-6 lJCi/ml

One Sample/Month Dissolved Noble Gases 10-4 lJCi/ml
Monthly Proportional Gamma Emitters 10-6 llCi/ml (2)

Composite (4) H-3 10-5 \lCi/ml
Gross a '10-7 lJCi/ml

Quarterly Proportional
10-8 lJCi/mlComposite (4 ) Sr-89. Sr-90 (5)

NOTES:

(1 )
A proportional sample is one in which the quantity of liquid sampled
is proportional to the quantity of liquid discharged from the site.

For certain mixtures of gamma emitters. it may not be possible to
measure radionuclides in concentrations near their sensitivity limits
when other nuclides are present in the sample in much greater concen­
trations. Under these circumstances, it will be more appropriate to
calculate the concentrations of such radionuclides using observed
ratios with those radionuclides which are measureable .

I
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(4)

(5)

Secondary system blowdown and secondary system leakage are each subject
to the sampling and analysis·· requirements contained in Part B.

Since these potential sources of radioactive liquid are discharged
on a continuous rather than batch basis, the volume of liquid to be
used as a basis for obtaining proportional samples from secondary
blowdown and leakage is that amount discharged over the period of
one week.

One quarterly proportional composite sample will be collected and
analyzed for Sr-89 and.Sr-90. The proportional inputs to this sample
will be from the monitor tank, secondary blowdown, and secondary leakage
releases •



Technical Specification

16.3.17 Radioactive Gaseous Release

•

Applicability:

Objective:

Applies to the controlled release of all gaseous radioactive

waste discharged from the site.

To establish conditions for the release of gaseous radio-

active wastes that assure that all such releases are within

the guidelines of 10 CFR Part 20 and, in addition, to define

objectives for limiting these releases in accordance with

the proposed Appendix I to 10 CFR Part SO. The gaseous

release objectives so defined are as follows:

a. Averaged over a yearly interval. the total release rate

of radioactive isotopes from both units, except (1)

iodine and (2) particulate isotopes with half lives

greater than 8 days, shall be limited as follows:

Q~
8.6 x 10-5

Ci/sec
Ey

where Q is the total release rate in Ci/sec and E y

is the average gamma decay energy of the mixture in

Mev/disintegration.

b. Averaged over a yearly interval the release rate of

(1) iodines and (2) particulate isotopes with half

lives greater than 8 days, from both units shall be

limited as follows:

L: Qi <
(MPC) .

:l.
30 m3/sec

I
where Qi is the release rate of isotope i in Ci/sec

and (MPC)i is defined for isotope i in column 1, Table II,

Appendix B to 10·CFR Part 20 in ~Ci/cc (Ci/m3 ).
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Specifications: A. Release Quantities of Radioactive Materials in Gaseous
Waste

1. If the experienced rate of release of radioactive

materials in gaseous wastes, when averaged over a calendar

quarter is such that these quantities if continued at the

same release rate for a year would exceed twice the annual

objectives, the licensee will:

a. make an investigation to identify the causes for

such. release rates;

b. define and initiate a program of action to reduce

such release rates to the design levels;

c. describe these actions in a report to the Commission

within 30 days.

2. If the experienced rate of release of radioactive material

in gaseous wastes, when averaged over a calendar quarter,

is such that these quantities if continued at the same

release rate for a year would exceed eight times the

annual objectives, the licensee shall define and initiate

a program of action to assure that such release rates

are reduced, and shall submit a report to the Commission

within 7 days describing the causes for such release

rates and the course of a ction taken to reduce them.

B. Treatment and Monitoring

1. The radioactive gaseous waste equipment installed at

Seabrook shall be maintained and operated with the

intent of keeping releases within the annual objectives

of this specification.

2. Radioactive gases discharged through the stack shall be

continuously monitored for gross noble gas, particulate
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and iodine activity. Whenever these monitors are

inoperable an appropriate grab sample shall be taken and

analyzed daily. The gross radiogas monitor shall be

tested daily and calibrated at refueling intervals.

3. During power operation, the condenser air ejector

discharge shall be continuously monitored for gross

radiogas activity. Whenever this monitor is inoperable,

grab samples shall be taken and analyzed for gross

activity daily. The air ejector monitor shall be

tested daily and calibrated at refueling intervals.

4. Release of gaseous waste from the carbon delay beds I
shall be continuously monitored for gross radioactivity.

The effluent monitor shall be tested prior to any I
release from this system and shall be calibrated at

refueling intervals.

5. Gaseous waste from the carbon delay beds shall be

filtered through high efficiency particulate filters.

6. Gases waste from the condenser air ejector shall be

filtered by high efficiency particulate and charcoal

filters whenever the gross release rate from this system

exceeds 10-7 Ci/sec.

7. Primary containment building purge shall be filtered by

high efficiency particulate and charcoal filters

whenever the concentration of 1-131 inside the building

exceeds 10-9 ~Ci/cc.

8. The maximum activity to be contained in the carbon delay

beds shall not exceed 1.28 x 105 Ci of Xe-133 equivalent.

C. Sampling and Analysis

In addition to the above continuous sampling and monitoring
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Basis:

- 4 -

requirements, gaseous radioactive waste sampling and

activity analysis shall be performed in accordance with

Table 16.3.17-1. Records shall be maintained and reports

of the sampling and analysis results shall be submitted

in accordance with Sections 16.6.6 and 16.6.7 of these

Specifications .

It is expected that the releases of radioactive materials in

gaseous waste will be kept within the objective levels and

will not exceed on an instantaneous basis the concentration

limits specified in 10 CFR 20. The release levels specified

provide reasonable assuran~e that the maximum dose to the

whole body or any organ of. an individual in the population

will not exceed 5 mrem per year .

The objective release rate for noble gases and short lived

particulates is based on a maximum whole body (y) dose rate

at the restricted area boundary of 5 mrem/year. This

objective also provides reasonable assurance that the

maximum skin dose to any individual in the population will

not exceed 5 mrem/year. The bases for these dose calculations

are discussed in subsection 11.3.9 of the PSAR.

The objective release rate for iodine and particulates is

based on a 5 mrem/year thyroid dose to the critical individual

in the population. The bases for this dose calculation are

discussed in subsection 11.3.9 of the PSAR.

The specification for the air ejector and containment purge

filter systems assures that releases from these systems will

be kept within the objectives of proposed Appendix I and that

unfiltered releases will never exceed the estimates given
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in. section 11.3 of the PSAR.

February 1974

•

•

The maximum activity specified for the carbon delay

beds limits the offsite exposure dose to 5 rem from an

accident involving the release of the contents of these

beds. This dose is well below the limit of 10 CFR

Part 100.

The radioactive gaseous release objectives expressed in

this specification are based upon the guideline containeQ

in the proposed Appendix I to 10 CFR Part 50. Since these

guidelines have not yet been adopted, the objectives of

this specification will be reviewed at the time Appendix I

becomes a regulation to assure that this specification is

based upon the guidelines contained therein.
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TABLE 16.3.17-1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

Carbon Delay Bed ,
sis

Sensitivity of
Anal sis

Gas Weekly Gross Galnma
Individual Gamma
Emitters

10-5 Ci cc

Containment Venting Releases

Individual Gamma
Emitters

lJCi/cc

Sensitivity of
sis Anal sis

Gross GammaEach VentGas•
Dehumidified
Sam le

Each Vent H-3 -610 lJCi/cc

Charcoal Each Vent 1-131 10-10 lJCi cc

Condenser Air Ejector Releases

Sensitivity of
sis Anal sis

•
Gas Monthly Gross Gamma 10-4 lJCi cc

Individual Gamma
10-3 cc(l)Emitters lJCi

•
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TABLE 16.3.17-1

RADIOACTIVE GASEOUS WASTE &~MPLING AND ANALYSIS

Gas Decay Tank Releases

Sampling Type of Sensitivity of
Sample Type Frequency Activity Analysis Analysis

Gas~ Each Drum Release Gross Gamma 10-5 ~LCi/cc
Individual Gamma

10-4 ~Ci/cc (1)Emitters

Containment Venting Releases

Sampling Type of Sensitivity of
Sample Type Frequency Activity Analysis Analysis

Gas Each Vent .Gross Gamma 10-5 uCi/cc
Individual Gamma

10-4 uCi/cc(l)Emitters

Dehumidified Each Vent H-3 10-6 ~Ci/cc
Sample

Charcoal Each Vent 1-131 10-10 ~Ci/cc

Condenser Air Ejector Releases

Sample Type of Sensitivity of
Sample Type Frequency Activity Analysis Analysis

Gas Monthly Gross Gamma 10-4 ~LCi/cc
Individual Gamma

10-3 ~Ci/cc(l)Emitters
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Stack Releases

Sampling 'l'ype of Sensitivity of
Sample Type Frequency Activity Analysis Analysis

Gas Quarterly Gross Gamma . 10-6 ~Ci/cc

Individual Gamma -5 (1)
Emitters 10 ~LCi/cc

Each Decay Drum H-3 -6Dehumidified 10 ~Ci/cc

Sample Release

Charcoal Weekly 1-131, 1-133,
10-121-135 3 x ~Ci/cc

o.

X 10-12Weekly Gross ~, v 3 ~Ci/cc

Weekly Ba-140, La-140, -11 .
1-131 ;3 x 10 ~Ci/cc

-12
Particulates Monthly Composite Gross F, v 3 x 10 ~Ci/cc

of Weekly Samples Individual Gamma
Emitters 3 x 10-11 ~Ci/cc

--
Quarterly Compo- Sr-89, Sr-90 1 x 10-11 ~Ci/cc
site of Weekly
Samples

One Heekly Gross 01.... 3 x 10-12 ~Ci/cc
Sample /Qua rte r

(1) For certain mixtures of gamma emitters, it may not be possible to
measure radionuclides at levels near their sensitivity limits when
other nuclides are present in the sample at much higher levels.
Under these circumstances, it will be more appropriate to calculate
the levels of such radionuclides using observed ratios with those
radionuclides which are measurable.



MASSACHUSETTS ELECTRIC COMPANY

CHARITABLE CONTRIBUTIONS AND DONATIONS - 10 YEAR 1972

25.
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Miscellaneous Donations and Contributions (Charged to Accounts
Other than 426.01 or 926.13

NONE



•

•

•



•

•

SEABROOK

Environmental Report

APPENDIX H

METEOROlOGICAL DATA SUMMARIES

The meteorological data collected at·, the Seabrook site were used

to prepare seasonal 'and annual join~ frequency distributions of ~ind

speed and wind direction by atmospheric stability class. Atmospheric

stability determination was based on the vertical temperature gradient

and the Pasquill categories A through G defined in Regulatory Guide

1. 23. The joint frequen,cy distributions are presented in the tables

that follow .
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Table H-l

SEABROOK

30 FT WIND DATA DISTRIBUTION OF ~IND DIRECTIONS AND SPEEDS SPRING (MAR 72 - MAY 721

STABILITY INDEX A - DELTA T LESS THAN OR EQUAL TO -1.9 DEGREES C PER 100 METERS

DIRECTION
SPEE f) I~PS I NNE NE ENE E ESE SE SSE S SSW SIN WSW W WNW NW NNW N TOTAL

0.0- 1.5 a 0 0 0 0 0 0 a 0 0 0 0 a 0 1 a 1

UI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1-1· 0.0 1.1

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0. 0.0

1.6- 4.0 0 1 0 3 a 11 1 0 0 i 2 1 1 2 0 1 24

UI 0.0 i.l 0.0 3.3 0.0 12.1 1.1 0.0 0.0 1.1 2.2 1.1 1.1 2.2 0.0 1.1 26.4

( 21 0.0 0.0 0.0 0.1 0.0 0.5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 1.1

4.1- 6.0 0 2 a 2 4 13 3 0 0 2 4 2 8 4 1 0 4;

111 0.0 2.2 0.0 2.2 4.4 14.3 3.3 0.0 0.0 2.2 4.4 2.2 8.8 4.4 1.1 0.0 49.5

( 21 0.0 0.1 0.0 0.1 0.2 0.6 0.1 0.0 0.0 0.1 0.2 0.1 0.4 0.2 0.0 0.0 2.0

6.1- R.O a 0 4 1 0 a a a 0 , 1 a a 7 1 i 0 is

UI 0.0 0.0 4.4 1.1 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 7.7 1.1 1.1 0.0 16.5

(21 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.7

OVER R.O 0 Z 3 a 0 a 0 a 0 a a a a 0 1 0 6

UI 0.0 2.2 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c 1.1 0.0 6.6

( 21 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3

ALL SPEEDS 0 5 7 6 4 24 4 0 a 1+ 6 3 16 7 4 1 91

UI 0.0 5.5 7.7 6.6 4.4 26.4 4.4 0.0 0.0 4 ... 6.6 3.3 17.6 7.7 4.4 1.1 100.0

(Z 1 0.0 0.2 0.3 0.3 0.2 1.1 0.2 0.0 0.0 0.2 0.3 0.1 0.7 0.3 0.2 0.0 4.1

111cPERCENT OF ALL GOOD OBS FOR THIS PAGE
(ZI=PERCENT OF ALL GOOD OBS FOR THE SEASOH

TOTAL oBS FOR THIS PAGE = 91
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Table H-2
SEABROOK

'30 FT WI".D DATA DISTRIBUTION OF wINO DIRECTIONS AND SPEEDS SPRING IMAR 12 -MAV121

STABILI TV I".DEX B - DELTA T GREATER THAN -1.9 BUT LESS THAN OR EQUAL TO -1.1 OEG C PER 100 METERS

DIRECTION

SPEED IMPSI NNE NE ENE E ESE SE SSE 5 SSw sw "'5001 W WNW NW . NNw N TOTAL

0.0- 1.5 0 0 a a 0 a a a a a a a a 0 -1 a 1

111 0.0 0.0 0.0 0.0 0.0 0.0 0.0, 0.0 u.o o.u 0.0 0.0 0.0 0.0 1.3 0.0 1.3

121 :>.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '0. a 0.0 0.0 0.0 0.0 0.0

1.6- 4.0 1 0 1 1 1+ 1+ 5 a 0 1 5 2 3 6 1 1 35

111 1.3 0.0 1.3 1.3 5.3 5.3 6.b 0.0 0.0 1.3 b.b 2.6 3.9 1.9 1.3 1.3 46.1

121 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 (l.u 0.2 0.1 0.1 0.3 0.0 0.0 1.6

4.1- 6.0 1 a 2 1 1 3 'i a 1 1 3 3 7 1+ 1 a 30

111 1.3 0.0 2.6 1.3 1.3 3.9 2.b 0.0 1.3 1.3 3.9 3.9 9.2 5.3 1.3 0.0 39.5

121 0.0 0.0 0.1 0.0 0.0 0.1 u.l 0.0 . 0.0, 0.0 0.1 0.1 0.3 0.2 0.0 0.0 1.4

6.1- 8.0 0 2 1 1 0 a a u a 0 a a 1 1 a a b

111 0.0 2.6 1.3 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 1.3 0.0 0.0 1.9

121 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3

OVER R.O 0 1 a a 0 0 a 0 a 1 a a 0 1 1 0 4

III 0.0 1.3 0.0 0.0 0.0 0.0 u.o 0.0 0.0 1.3 0.0 0.0 0.0 1.3 1.3 0.0 5.3

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.:.> 0.0 0.0 0.0 0.0 0.1) 0.0 0.2

ALL SPEEDS 2 3 4 3 5 7 7 0 1 3 8 5 11 12 4 1 7b

III 2.6 3.9 5.3 3.9 6.b 9.2 9.2 0,0 1.3· 3.9 10.5 6.6 14.5 15.S-- 5.3 1.3 100.0

( 21 001 0.1 0.2 0.1 0.2 0.3 0.3 0.0 0.0 0.1 0.4 0.2 0.5 u.5 0.2 0.0 3.5

111=PERCENT OF ALL GOOD OBS FOR THIS PAGE
(21=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 76



• • ..

·Table H-3
SEABROOK.

30 q ''''IND DATA DISTRIBUTION OF WINO DIRECTIONS AND SPEEDS SPRING IMAR 72- MAY 721

STABILITy INDEX C - DELTA T GREATER THAN -1.7 BUT LESS THAN OR EQUAL TO -1.5 OEG C PER 100 METERS

OIRECTlO"l
SPEEO I~PSI NNE NE ENE E ESE SE SSE S ssw sw WSw W WNW NW NNW N TOTAL

0.0- 1.5 0 0 0 0 0 a a 0 0 0 a 0 0 0 a 0 0

( i I 0.0 0.0 0.0 0.0 0.0 0.0 0,.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(2 I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 0.0 0.0 0.0

1.6- 4.0 1 0 1 2 3 10 5 1 0 2 4 4 5 3 2 a 43

111 0.9 0.0 0.9 1.9 2.8 9.4 4.7 0 •.9 0.0 1.9 3.8 3.8 4.7 2.8 1.9' 0.0 40.6
(ZI 0.0 0.0 0.0 0.1 0.1 0.5 .0.2 0.0 0.0 0.1 0 •. 2 0.2 0.2 0.1 0.1 0.0- 2.0

4.1- 6.0 2 2 1 2 5 2 5 1 2 3 0 3 9 8 1 0 46

III 1.9 1.9 0.9 1.9 4.7 1.9 4.7 0.9 1.9 2.8 0.0 2.8 8.5 7.5 0.9 \).0 43.4

(2 I 0.1 0.1 0.0 0.1 0.2 0.1 0 .• 2 0.0 0.1 0.1 0.0 0.1 0.4 0.4 . 0.0 0.0 2.1

6.1- 8.0 0 C 0 0 0 0 0 0 0 0 0 1 4 6 2 0 13

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 3.8 5.7 1.9 '0.0 12.3

(2 I 0.0 0.0 0.0 0.0 0.0 0.0 o.u 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.1 0.0 0.6

OvER 8.0 0 1 0 0 0 0 a a J 0 0 a 0 3 a 0 4

III 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 3.8

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2
i-'

ALL SPEEDS 3 3 2 4 8 12 10 2 2 ; 4 8 18 20 5 0 lOb

III 2.8 2.8 1.9 3.8 7.5 11.3 9.4 1.9 1.9 4.7 3.8 7.5 17.0 16.9 4.7 0.0 100.0

( ZI 0.1 0.1 0.1 0.2 0.4 0.5 o.s 0.1 0.1 0.2 0.2 0.4 0.8 0.9 0.2 0.0 4.8

111=PfRCE~T OF ALL GOOD OBS FOR THIS PAGE .-..'

121=PF.RCE~T OF ALL GOOD 09S FOR THE SEASON

TOTAL OBS FOR THIS PAGE • 106



• • •

Table H-4
SEABROOK

30 FT WIIIlO DATA OISTRIBUTION OF NINO OI~ECTICNS AIIlO ~~£ED5 SPRING IMAR 72 - MAy 72 :

S TAB I LI TV INDEX 0 - DELTA T GREATER THA~ -1.5 cuT LESS THAN OR EQUAL TO -0.5 DEG C PER 10~ METERS

DIRECTIO";
sPun I~PSI NNE NE ENE E tSE 5E SSt S s~'" 51\ "'S'; 'II IIINw NIII NNw N TOTAL

0.0- 1.5 11 8 1 6 12 8 ·15 15 4 '+ 10 15 17 8 18 14 166
111 1.0 0.7 0.1 0.5 1.1 0.7 1.4 1.4 0.4 0.4 0.9 1.4 1.6 0.1 1.6 1.3 15.2
121 0"5 0.4 0.0 0.3 0.5 0.4 0.7 0.7 0.2 0.2 0.5 0.1 0.8 0.4 0.8 0.6 1.5

1.6- 4.0 15 74 44 29 34 .. 2 48 35 26 23 22 34 46 &0 31 3b 605
(11 1.4 6.8 4.0 2.1 3.1 3.8 't. 4 3.2 2.4 2.1 2.0 3.1 4.2 5.5 3.4 3.3 55.4·
121 0.·1 3.4 2.0 1.3 1.5 I.e; 2.2 1.6 1.2 1.0 1.0 1.5 2.1 2.1 1.1 1.6 21.5

4.1- 6.0 5 23 45 22 10 4 0 ~ 5 13 & 11 21 40 13 1 234
III 0.5 2.1 4.1 2.0 0.9 0.4 0.0 0.3 d.5 1 .2 0.5 1.6 2.5 3.7 1.2 0.1 21.4
121 u.2 1.0 2.0 1.0 0.5 v.2 ..;.0 C.1 0.2 \,).6 J.3 0.8 1.2 1.8 0.6 0.0 10.b

6.1- A.~ 0 5 20 4 2 1 a 0 0 ~ 1 0 5 24 5 1 10
III c.o 0.5 1.B 0.4 (,i.2 0.1 J.G 0.0 ..). U l: • l- 1J.1 0.0 0.5 2.2 0.5 0.1 6.4
C 21 0.0 C.2 0.9 0.2 0.1 0.0 J.-.J 0.0 ~.o ;,. ~ 1 \.l.u o.c 0.2 1.1 0.2 0.0 3.2

OVER R.O 0 5 7 2 0 0 u 0 J 0 0 0 0 3 0 0 17
III 0.0 0.5 0.6 0.2 0.0 0.0 :; •. J 0.0 0.0 0.0 0.0 0.0 0.0 C.3 0.0 0.0 1.b
III o.c 0.2 ~.3 0.1 0.0 0.0 J .'J 0.0 'J.O 0.0 0.0 0.0 0.0 ').1 0.0 0.0 0.8

ALL SPE£OS 31 115 117 63 58 55 63 53 J5 42 39 &6 95 135 13 52 1092
III 2.8 10.5 10.7 5.B 5.3 5.0 5.8 4.9 3.2 ::.8 3.6 6.0 8.7 12.4 6.7 4.8 100.0
121 1.4 5.2 5.3 2.9 2.6 2.5 2.9 2.4 I.E: l.~ 1.d 3.0 4.3 b.l . 3.3 2.4. 49.7

11,=oER(EMT O~ ALL GOOD OAS FOR THiS PAGE
1?I=o~RCf~T OF ALL G~~C OSS FOq THE ~EASON

TOT AL OHS F:JR THIS PAGE = 1092

_______________1



• • ~

Table H-5
SEABROOK

30 FT WI~I!) DATA DISTRIBUTION OF _I~D DIRECTIONS AND SPEEDS SPRIN(J IMAR 72 - MAY 721

STABILITY INDEx E - DELTA T GREATER THAN -0.5 BUT LESS THAN OR EQUAL TO +1.5 DEG C PER 100 METERS

DIRECTION

SPEEn I~PSI N~E ~E ENE E ESE SE SSE S S::'W S'IJ WS'" W WNlIII NW NNw N TOTAL

0.0- 1.S 10 7 2 3 3 9 9 11 8 10 16 21 27 12 10 10 168

fll 1.6 1.2 0.3 0.5 0.5 1.5 1.5 1.8- 1.3 1.6 2.6 3.5 4.4 2.0 _1.6 1.6 27.6

121 0.5 0.3 0.1 0.1 0.1 0.4 0.4 0.5 0.4 0.5 0.7 1.0 1.2 o.s o.s o.s 7.6

1.6- 4.0 1S. 6 10 13 15 17 11 10 20 28 21t 61 50 67 18 13 378

111 2.5 1.0 1.6 2.1 2.5 2.8 1.8 1.6 3.3 4.6 3.9 10.0 8.2 11.0 3.0 2.1 62.2

121 0.7 0.3 0.5 0.6 0.7 o.a 0.5 0.5 0.9 1.3 1.1 2.8 2.3 :3.0 0.8 0.6 17.2

4.1- 6.0 0. 1 1 0 0 1 1 a 7 5 6 4 9 12 1 1 . 1t9

111 0.0 0.2 U.2 0.0 J.O 0.2 U.'2 iJ.O 1.2 J.8 1.0 0.7 1.S 2.0 0.2 0.2 8.1

12 , 0.0 o.~ 0.0 0.0 0.0 0.0 0.0 0 • .) 0.3 :1.2 0 .• 3 0.2 0.4 o.s 0.0 0.0 2.2

6.1- 8.0 a a 2 0 1 a \l 0' '1 1 u a 1 2 0 0 8

111 iJ.e:' v.o 0.3 0.0 0.2 0.0 ,).0 v.o 0.2 0.2 Ci.v 0.0 0.2 u.3 0.0 0.0 1.3

121 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0."

OVER A.O {I 2 3 0 a 0 v 0 J () :J a 0 0 0 a s

III 0.0 0.3 0.5 0.0 0.0 0.0 (;.0 O.J 0.0 o.v 0.0 0.0 0.0 \.i. 0 0.0 0.0 0.8

121 c.o :i.l 0.1 0.0 0.0 c.o C.IJ O.U 0.0 0.0 Ci.iJ 0.0 0.0 a.e 0.0 0.0 0.2

ALL ~Pf:E(,\~ 25 16 18 16 19 27 21 21 36 44 46 86 87 93 29 21t 608

fll 4.1 2.6 3.0 2.6 3.1 1t.4 3.5 305 5.9 1.2 1.6 14.1 14.3 lS.3 1t.8 309 100.0

121 1.1 0.7 0.8 0.1 ,).9 1.2 1.0 1.0 1.6 2.0 2.1 3.9 4.0 4.2 1.3 1.1 27.6

I11-PfRCFNT o~ ALL GOOD oes FOR THIS PAGE
121-PFRCE~T OF _LL GOOD 09S FOR THE SEASO~

TOTAL O~5 FOR THIS PAGE = 608



• • •

Table H-6
SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS SPRING IMAR 72 - MAY 721

STABILITY INDEx F - DELTA T GREATER THAN +1.~ BUT ~ESS THAN OR EQUAL TO +4.0 OEG C PER 100 METERS

DIRECTION
SPEED IMOSI NNE NE ENE E ESE Sf 5St. 5 SSw 5"; WSw w wNw NlII NNw N TOTAL

0.0- 1.5 3 0 2 2 4 5. 4 0 2 6 8 10 12 8 7 1 74

III 2.8 0.0 1.9 1.9 3.7 4.6 3.7 0.0 1.9 5.6 7.4 .9.3 11.1 7.4 6.~ 0.9 68.5

121 0.1 0.0 0.1 0.1 0.2 0.2 0.2 0.0 0.1 0.3 0.4 0.5 0.5 0.4 0.3 0.0 3.4

1.6- 4.0 a a a 1 0 2 1 a 2 4 5 6 4 ~ 2 1 33

111 0.0 0.0 0.0 0.9 0.0 1.9 0.9 0.0 1.9 3.7 4.6 5.6 3.7 4.6 1.9 0.9 30.6

121 0.0 0.0 0.0 0.0 0.0 0.4 0.·0 u.o c.1 0.2 0.2 0.3 0.2 0.2 0.1 0.0 1.5

4.1- 6.0 0 0 0 0 0 0 0 0 U J 0 0 0 0 0 0 0

III o.~ 0.0 0.0 0.0 0.0 0.0 u.i. o.~ o.c 0.0 0.0 0.0 0.0 u.o 0.0 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 a.v 0.0 . o. 0, c.o 0.0 0.0· 0.0 0.0 o~o 0.0 0.0

6.1- 8.0 0 a 0 a 0 a a a a :> a 0 a 0 a 0 0

III o.e o.e 0.0 0.0 0.0 J.O o.c o.e o.u o.u 0.0 0.0 0.0 0.0 0.0 0.0 0.0

121 o.e 0.:- o.e o.c 0.0 0.0 0.0 0.0 0.0 c.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OVER R.O a 1 a a a a 0 a a 0 a a a 0 a 0 1

III 0.0 0.9 0.0 0.0 0.0 0.0 O. :J 0.0 . 0.0 0.0 0.0 0.0 0.0 ,j.o 0.0 0.0 0.9

121 0.0 o.e o.a 0.0 0.0 0.0 J.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0

ALL. SPEEDS 3 1 2 3 4 7 5 a 4 10 13 16 16 13 9 2 108

111 2.S C.9 1.9 2.8 3.7 6.~ 4.6 O~O 3.7· S.3 12.0 14.8 14.8 12.0 8.3 1.9 100.0

121 0.1 o.C 0.1 0.1 0.2 003 0.2 o.e 0.2 ;).5 0.6 0.7 0.7 0.6 0.4 0.1 4.9

111zPERCENT OF ALL G00D OBS FOR THIS PAGE
121=PERCF.NT OF ALL GOOD OBS FOR THE SEASON

TOTAL nBS FOq THIS PAGE = 108



• • ~

Table H-7

SEABROOK

30 F'T WIND ::>ATA
DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS SPRING IMAR 72 - MAY 7Z I

STABILITy INDEX G - DELTA T GREATER THAN +4.0 OEGREES C PER 100 METERS

DIRECTION

SPEED IMPSI NNE ~E ENE E ESE SE SSt. S ssw sw wSW W WNW NW NNW N TOTAL

0.0- 1.5 1 2 1 a 2 0 2 5 4 5 9 12 42 10 0 3 110

III 0.8 1.7 0.8 0.0 1.7 5.1 1." 4.2 3.4 4.2 7.6 10.2 35.0 13.6 5.1 2.5 98.3

121 0.0 0.1 0.0 0.0 0.1 0.3 0.1 0.2 0.2 0.2 0." 0.5 1.9 0.7 0.3 0.1 5.3

1.6- 4.0 a 0 a a c a u 0' a u 0 a a 2 c a 2

III O.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 1.7

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1

4.1- 6.0 a a a a a a J a 0 a 0 a a a a a a

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0·9 0.0 0.0 0.0 Q.O 0.0 0.0 0.0 0.0 0.0

121 1).0 0.0 0.0 0.0 0.0 0.0 u.o 0.0 d.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.1- 8.0 a a a a a a u a a a 0 a a a a a a

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0'. a 0.0 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.i,; 0.0 0.0 0.0 0.0 0.0 0.0

OVER 8.0 a 0 0 a a a 0 a a 0 a a a a a a 0

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c 0.0 O.C 0.0 0.0 0.0 0.0 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 " 0.0 Cl.O 0.0

All SPEEDS 1 2 1 a 2 6 2 5 4 ~ 9 12 42 18 0 3 118

Cll o.e 1.7 o.e 0.0 1.7 5.1 1.1 4.2 3.4 4.2 7.0 10.2 35.6 15.3 5.1 2.5 100.0

121 J.O 0.1 0.0 0.0 0.1 0.3 0.1 0.2 0.2 0.2 0.4 0.5 1.9 0.8 0.3 0.1 5.4

Ill=DERC~NT OF ALL GOOD 09S FOR THIS PAGE
121.~FRCENT OF ALL GeOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 118
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Table H-8
SFABROOI(.

30 ~T II/II'iD DATA DISTRIBUTIUN OF .IND DIRECTIONS AND SPtEDS SPRIN .. IMAR 12 - MAY 121

TOTAL FOR ALL DELTA T STABILITIES

OIRECTlON

SPEEr') (~PSI N"lE N[ ENE E tSE SE S~t. 5 ~SW SW wsw ill WNW NW NNw N TOTAL

0.0- 1.5 2') 17 6 11 21 28 30 3-l 18 25 43 58 98 44 43 28 ')26

111 1.1 O.B 0.3 0.5 1.0 1.3 1.4 1.4 O.B 1.1 2.0 2.6 4.5 2.0 2.0 1.3 23.9

121 1.1 0.8 0.3 0.5 1.0 1.3 1.4 1.4 0.8 101 2.0 Z.6 4.5 2.0 2.0 1.3 23.9

1.6- 4.0 32 81 56 49 56 86 11 46 48 59 62 108 109 145 60 52 1120

111 1.') 3.7 2.') 2.2 2.5 3.9 3.2 2.1 2.2 2.1 2.8 4.9 5.0 6.6 2.7 2.4 50.9

121 1.5 3.7 , 2.5 2.2 2.5 3o~ 3.2 201 2.2 . 2.1 2.tI 4.9 5.0 6.6 2.7 2.4 50.9

4.1- 6.0 8 28 49 27 20 23 '11 4 15 24 19 29 60 68 17 2 404

111 0.4 1.3 2.2 1.2 0.9 1.0 0.5 0.2 0.1 1.1 0.9 1.3 2.7 3.1 0.8 0.1 18.4

121 0.4 1.3 2.2 1.2 0.9 1.0 0.5 0.2 0.7 1 • 1 0.9 1.3 2.7 3.1 0.8 0.1 18.4
,

6.1- R.O 0 7 27 6 3 1 0 0 1 4 1 1 18 34 8 1 112

III 0.0 0.3 1.2 0.3 001 0.0 .,;.J c.o 0.0 (",.2 0.0 0.0 0.8 1.5 0.4 0.0 5.1

121 0.0 0.3 1.2 0.3 0.1 0.0 0.0 0.0 0.0 0.2 <).0 0.0 0.8 1.') 0.4 0.0 5.1

OVER 8.0 0 12 13 2 0 0 0 0 0 1 0 0 0 7 2 0 37

III 0.0 0.5 0.6 0.1 0.0 0.0 0.0 0.;) 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.0 1.1

121 :).0 0.5 0.6 0.1 0.0 0.0 v.o 0.0 0.0 :,).0 0.0 0.0 0.0 0.3 0.1 0.0 1.7

ALL 5PFFOS 65 145 151 95 100 138 112 81 32 113 J 25 196 285 298 130 83 2199

III 3.0 6.6 6.9 4.3 4.5 6.3 5.1 3.7 3.7 5.1 ').7 8.9 13.0 13.6 5.9 3.8 100.0

121 3.0 6.6 6.9 4.3 4.5 6.3 501 3.7 3.7 ').1 5.7 8.9 13.0 13.6 5.9 3.8 100.0

111.PEPCE"lT OF ALL GOOD O~S F0R THIS PAGE
e21-PERCENT OF ALL GOoa OBS FJR THE SEASON

TOTAL DRS. 2199
D/, TA RECOVERY - 99.6 PERCENT
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. Table H-9
SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRtCTIUNS A~D SP~EDS SUMMER IJUN 72 ~ AUG 72)

STABILITY INDEX A - DELTA T LESS THA~ OR EQUAL TO -1.9 OEG~EES C PER 100 ~ETERS

DIRECTION
SPEED I~PSI NNE NE ENE E ESt: SE SSt: 5 55.. sw WSw W WNW N~ NNW N TOTAL

0.0- 1.5 0 C 0 0 0 0 u 0 0 1 U 0 1 0 1 0 3

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 101 0.0 0.0 101 0.0 101 0.0 3.2
121 0.0 o.c O.lI 0.0 :>.0 0.0 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 0.0 0.0 001

1.6- 4.0 6 0 2 4 6 7 5 0 1 1 6 5 8 5 2 0 52

III 0.0 0.0 201 4.3 6.4 7.4 5.3 0.0 1 • 1 1.1 6.4 5.3 8.5 5.3 2.1 0.0 55.3

121 l'. a 00\) 0.1 0.2 0.3 003 . 0.2 0.0 0.0 0.0 0.3 0.2 0.4 0.2 0.1 0.0 2.4

4.1- 6.0 0 0 1 3 1 a J 0 0 1 1 5 3 9 1 0 25

III 0.0 0.0 1.1 3.2 1.1 0.0 0.0 :).0 0.0 101 ·101 5.3 3.2 9.6 1.1 0.0 26.6

121 0.0 0.0 0.0 0.1 0.0 0.0 0.0 o.q 0.0 c.J 0.0 0.2 0.1 0.4 0.0 0.0 1.2

6.1- R.O 0 0 6 2 0 0 0 0 0 0 0 0 3 3 0 0 14

III 0.0 0.0 6.4 2.1 0.0 0.0 0.0 0.0 0.1,; (i.V w.o 0.0 3.2 3.2 0.0 0.0 14.':>1

121 J.O 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.6

OVFR R.O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) 0.0 u.O 0.0 0.0 0.0 0.0 J.O 0.0 0.0 c.o (J.O 0.0 0.0 J.O 0.0 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 'J. J 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ALL SPEEDS 0 0 9 9 7 7 5 0 1 3 7 10 15 17 '+ 0 94

III 0.0 0.0 9.6 9.6 7.4 7.4 503 0.0 1·.1 3.2 7.4 10.6 16.0 18.1 4.3 0.0 100.0

121 0.0 0.0 0.4 0.4 0.3 0.3 0.2 0.0 a •. ,).1 0.3 0.5 0.7 O.ll 0.2 0.0 4.3'v

111~PFRCFNT OF ALL Gooe OBS FOR THIS PAGE
121~PERCENT OF ALL ~OOO ORS FOR ~HE SEASON

TOTAL OBS FOR THIS PAGE = 94



• • ..

Ta~t&R!IOKI0

30 FT WIND DATA DiSTRIBUTION OF WIN~ DIR~CTIONS AND SPEEDS SUMMER IJUN 72 - AUG 721

STARfLITY INDEX B - DELTA T GREATER THAN -1.9 BUT LESS THAN OR ~QUAL TO -1.7 OEG C PER 100 METERS

:)I~ECTfO~

SPEEO IMPSI NNE NE ENE E ESE SE S:)t, S S:)llI SlIII liS .. ~ wNW Nw NNW N TOTAL

0.0- 1.5 1 a 0 a 0 0 0 0 0 0 a 1 1 1 a a 4

111 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.u u. u. 0.0 1.4 1.4 1.4 0.0 0.0 5.b

121 0.0 0.0 0.0 0.0 0.0 0.0 O.il 0.0 0.0 C.u 0.0 0.0 c.o 0.0 0.0 .0.0 0.2

1.6- 4.0 a 2 3 3 7 1 3 a 0 2 2 5 7 4 2 2 49

III 0.0 2.8 4.2 4.2 9.9 9.9 4.2' 0.0 0.0 2.8 2.8 1.0 9.9 5.6 2.8 2.8 69.0

( 21 0.0 0.1 0.1 0.1 0.3 0.3 0.1 0.0 0.0 0.1 0.1 0.2 0.3 0.2 0.1 0.1 2.3

4.1- 6.0 a 1 0 a 1 1 1 a 0' 1 2 0 3 4 1 0 15

III 0.0 1.4 0.0 0.0 1.4 1.4 1.4 0.0 0.0 1.4 2.8 0.0 4.2 5.6 1.4 0.0 21.1

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.2 0.0 0.0 0.7

6.1- R.O a a a 1 a 0 0 a a a 0 a 0 1 0 0 2

III 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 ~.Q 0.0 0.0 0.0 0.0 1.4 0.0 0.0 2.8

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 C.J 0.0 0.0 0.0 0.0 0.0 0.0 0.1

OvER R.O 0 0 0 0 0 a 0 a 0 a 0 0 a 1 ,,0 0 1

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 1.4

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ALL SPEEDS 1 3 3 4 8 8 4 0 0 3 4 b 11 11 3 2 71

111 1.4 4.2 4.2 5.6 11.3 11.3 5.6 0.0 J.O 4.2 5.6 8.5 15.5 15.5 4.2 2.8 100.0

( 21 0.0 0.1 0.1 0.2 0.4 0.4 U.2 0.0 u.o· . 0.1 o.~ 0.3 o.~ 0.5 0'.1 0.1 3.3

Ill-PERCENT OF ALLGOOD OBS FOR THIS PAGE
121=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OAS FOR THIS PAGE = 11



• • ,

Table H-ll

SEABROOK

30 FT WIND DATA
DiSTRIBUTION OF WIND DIRECTIONS AND SPEEDS SUMMER IJUN 72 - AuG 721

STABILI TV INDEX C - DELTA T GREATER THAN -1.7 ~UTLESS THAN OR EaUAL TO -1.5 DEG C PER 100 METERS

DIRECTION

SPEED (MPSI NNE NE ENE E ESE SE SSE S SSW SW wS'" W 'NNW NW NNW N TOTAL

0.0- 1.5 0 a a a a a a a a a a 0 1 1 1 2 5

III 0.0 '0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 0.8 1.b 4.0

(2 I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2

1.6- 4.0 2 1 a 4 15 11 5 a a 4 13 7 7 5 4 1 79

(11 1.6 0.8 0.0 3.2 12.0 8.8 4.0 0.0 0.0 3.2 10.4 5.b 5.b 4.0 3.2 O.ll 63.2

(2 I 0.1 0.0 0.0 0.2 0.7 0.5 0.2 0.0 0.0 0.2 O.b 0.3 0.3 0.2 0.2 0.0 3.7

4.1- 6.0 a 1 2 4 5 1 1 a ;) 1 3 b 5 La 2 a 41

III 0.0 0.8 1.6 3.2 4.0 0.8 0.8 0.0 0.0 .-o.ll 2.4 4.8 '4. a 8.0 1.6 0.0 32.11

( 21 0.0 0.0 0.1 0.2 0.2 0.0 o.c 0.0 0.0 0.':' 0.1 0.3 0.2 0.5 0.1 0.0 1.9

6.1- 8.0 a 0 a 0 a 0 a a a a a a a 0 a 0 a

III 0.0 0.0 0.0 0.0 0.0 0.0 i).0 0.0 0.0 0.0 J.o 0.0 0.0 0.0 0.0 0.0 0.0

(2 I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 0.0 0.0 0.0

OvER 8.0 a a a 0 a a :) 0 a u 0 a a a a a a

(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 D.W 0.0 0.0 0.0

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 0.0 0.0 (J.O 0.0 0.0 0.0

ALL SPEEDS 2 2 2 8 ZO 12 6 O' a 5 1b 13 13 1b 7 3 125

11 I 1.6 1.6 1.6 6.4 HaO 9.6 4.8 0.0 0.0 4.0 12.8 10.4 10.4 12.8 5.b 2.4 100.0

121 0.1 0.1 0.1 0.4 0.9 0.6 0.3 0.0 0.0 0.2 0.7 0.6 O.b 0.7 0.3 0.1 5.11

111 a PERCENT OF ALL GOOD OBS FOR THIS PAGE
IZlaPERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE • 125



• • ..

Table 8-12
SEABROOK

30 FT WI"lD DAH DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS SUMMER (jUN 12 -AUG 121

STABILITY INDEX D - DELTA T GREATER THAN -1.5 BuT LESS THAN OR EQUAL TO -0.5 DEG C PER 100 METERS

DIRECTION-
SPEED (MPSI N~E NE ENE i:. ESl SE S~t: S SSw SW .. 5" 11/ WNW NW NNW N TOTAL

0.0- 1.5 8 8 6 11 12 18 19 19 16 6 21 21 15 18 11 9 218
(1) 1.0 1.0 0.7 1.3 1.4 2.1 2.3 2.3 1.9 0.1 2.5 2.5 1.8 2.1 1.3 1.1 26.0
121 0.4 0.4 0.3 0.5 0.6 0.8 0.9 0.9 0.7 C.3 1.0 1.0 0.1 0.8 0.5 0.4 10.1

1.6- 4.0 5 9 26 29 81 73 311 9 25 60 68 27 26 25 10 9 520
III 0.6 1.1 3.1 3.5 9.6 8.7 4.5 1.1 3.0 1.1 8.1 3.2 3.1 3.0 1.2 1.1 61.9
121 0.2 0.4 1.2 1.3 3.1 3.4 1.8 0.4 1.2 2.8 3.1 1.2 1.2 1.2 0.5 0.4 24.0

4.1- 6.0 0 1 10 0 2 1 1 1 5 • 25 6 6 6 11 1 " 7b'"
III 0.0 0.1 1.2 0.0 0.2 0.1 0.1 001 0.6 3.e 0.7 0.1 0.1 1.3 0.1 0.0 9.0
( 21 0.0 0.0 0.5 0.0 0.1 0.0 w.o 0.0 0.2 1.2 0.3 0.3 0.3 0.5 0.0 0,.0 3.5

6.1- A.O a 0 11 1 0 1 0 a a 1 2 0 a 3 0 0 19

III 0.0 0.0 1.3 0.1 0.0 0.1 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.4 0.0 0.0 2.3
121 0.0 0.0 0.5 0.0 0.0 0.0 0.0 o.c 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.9

OVER 8.0 a a 5 0 1 :> 0 :> 0 0 0 0 0 1 0'" 0 7

III 0.0 0.0 0.6 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 J.O 0.1 J.O 0.0 0.8
121 c.o 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3

ALL SPEEDS 13 18 58 41 96 93 58 29 46 92 91 54 41 58 22 18 840
III 1.5 2.1 6.9 4.9 11.4 11.1 6.9 3.5 5.5 .11. J 11.5 6.4 5.6 6.9 2.b 2.1 100.0
( 21 0.6 0.8 2.7 1.9 4.4 4.3 2.1 1.3 2.1 4.3 4.5 2.5 2.2 2.7 1.0 0.8 36.l:l

Ill.PERCENT OF ALL GOOD OAS FOR THIS PAGE
12A-PERCENT OF ALL GOOD OAS FOR THE SEASON

TOTAL ORS FOR THIS PAGE = 840



• • ,

Table H-13
SEABROOI(.

30 FT WIND DATA
DiSTRIBUTION OF WiND DIRECTIONS AND SPEEDS SUMMER IJUN 12 - AU~ 121

STABILITY INDEX E - DELTA T GREATER THAN -0.5 BUT LESS THAN OR EQUAL TO .1.5 DEG C PER 100 METERS

DIRECTI~)I\

SPEED IMPSI NNE NE ENE E ESE SE SSE S SSw SW ws •• 1'1 WNw NW N,..W N TOTAL

0.0- 1.5 5 14 8 12 9 21 28 29 25 30 41 35 23 9 3 6 29H

III 0.8 2.3 1.3 2.0 1.5 3.5 4.7 4.8 4.2 5.0 b.8 5.8 3.8 1.5 0.5 1.0 49.1

121 0.·2 0.6 0.4 0.6 0.4 1.0 1.3 1.3 1.2 1.4 1.9 l.b 1.1 0.4 0.1 0.3 13.8

1.6- 4.0 1 3 10 1 12 13 18 6 21 49 54 44 21 12 6 1 284

III 0.2 0.5 1.7 1.2 2.0 2.2 3.0 1.0 3.5 8.2 9.0 1.3 4.5 2.0 1.0 0.2 41.4

121 0.0 0.1 0.5 0.3 0.6 0.6 0.8 0.3 1.0 2.3 2.5 2.0 1.2 0.6 0.3 0.0 13.1

4.1- 6.0 a a 4 a a a 0 a u 5 0 a 3 2 a 0 14

III 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 :.8 0.0 0.0 0.5 0.3 0.0 0.0 2.3

121 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 o.til 0.2 0.0 0.0 0.1 0.1 0.0 0.0 0.6

6.1- 8.0 0 a 1 a 0 0 0 J u "J 1 a 0 0 0 0 2

III 0.0 0.0 0.2 0.0 0.0 0.0 0.0 o.e 0.0 0.0 0.2 0.0 (;.0 0.0 0.0 0.0 0.3

121 0.0 0.0 1).0 0.0 0.0 0.0 o.u 0.0 a•..> O.J o.~ 0.0 . :.;.0 o.c 0.0 0.0 0.1

OVER a.o a a a 1 a a a a a 0 a a a a a 0 1

III 0.0 0.0 0.0 0.2 0.0 0.0 \J.o 0.0 J.O J.;'; 0.0 0.0 0.0 v.o 0.0 0.1J 0.2

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u. l\ 0.0 0.0 0.0 0.0 0,.0 0.0 0.0

ALL SPEEDS 6 11 23 20 21 34 46 35 . 46 b4 96 19 53 23 9 1 599

III 1.0 2.8 3.8 3.3 3.5 5.1 1.1 '5.8 1.·1 14.0 16.0 13.2 8.8 3.8 1.5 1.2 100.0

121 0.3 0.8 1.1 0.9 1.0 1.6 2.1 1.6 2.1 3.9 4.4 3.7 2.4 1.1 0.4 0.3 27.1

Ill-PERCENT OF ALL GOOD OBS FOR THIS PAGE
121-PERCENT OF ALL GOOD OB5 FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 599



• • ..

TableH-14
SEABROOK

30 FT WIND DATA DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS SUMMER IJU~ 72 - AUG 72)

S TAB III TV INDEX F
_. DELTA T GREATER THAN +1.5 BUT LESS THAN OR EQUAL TO +4.0 DEG C PER 100 METERS

DIRECTION
SPEED (MPSI N~E NE ENE E ESE SE SSE S SSw SW WSw W WNW NW NNW N TOTAl.

0.0- 1.5 1 a 2 5 4 7 10 9 13 21 29 21 31 12 2 1 168

(1) 0.4 0.0 0.9 2.2 1.7 3.1 4.4 3.9 5.7 9.2 12.7 9.2 13.S 5.2 0.9 0.4 73.4

( 21 0.0 0.0 0.1 0.2 0.2 0.3 0.5 0.4 0.6 1.0 1.3 1.0 1.4 0.6 0.1 0.0 7.8

1.6- 4.0 0 a 1 3 a 3 a 1 0 5 10 12 14 11 0 0 bO

(1) 0.0 0.0 0.4 1.3 0.0 1.3 0.0 0.4 0.0 2.2 4.4 5.2 bol 4.6 0.0 0.0 26.2

( 2) 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.2 0.5 0.6 0.6 0.5 0.0 0.0 2.6

4.1- 6.0 0 0 a a a a 0 a 0 0 0 1 a 0 0 0 1

(1) 0.0 0.0 0.0 0.0 0.0 0.0 oJ.O 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Q C.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6.1- 8.0 a a a a a a 0 a a a 0 a a a a a a
III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OVER 8.0 a a 0 a 0 a a 0 a 0 a 0 a a a a a
(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.,) 0.0 0.0 0.0

(2 I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 v.o 0.0 0.0 0.0

ALL SPEEDS 1 a 3 8 4 10 10 10 13 2b 39 34 45 23 2 1 229

III 0.4 0.0 1.3 3.5 1.7 4.4 4.4 ~.4 5.1 11.4 17.0 14.8 19.7 10.0 0.9 0.4 100.0

( 21 0.0 0.0 0.1 0.4 0.2 0.5 0.5 0.5 0.6 1.2 1.B 1.6 2.1 1.1 0.1 0.0 10.b

I11-P~RCENT OF ALL GOOD ORS FOR THIS PAGE
121-PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE ~ 229



• • ,

Table H-15
SEABROOK

30 FT WIND DATA DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS SUMMER IJUN 12 - AUG 121

STABILITY INDEx G - DELTA T GREATER THAN +4.0 DEGREES C PER 100 METERS

DIRECTION
SPEED (MPSI NNE NE ENE E ESE SE SSE S .SSW sw wsw W WNW NW NN~ N TOTAL

0.0- 1.5 2 2 3 1 4 4 6 6 4 9 22 31 15 16 2 3 202

( 11 1.0 1.0 1.5 3.4 1.9 1.9 2.9 2.9 1.9 4.4 10.1 18.0 36.4 1.8 1.0 1.5 98.1
121 0.1· ·0.1 0.1 0.3 0.2 0.2 0.3 0.3 0.2 0.4 1.0 1.1 3.5 0.1 0.1 0.1 9.3

1.6- 4.0 a a a a 0 a 1 a 0 1 0 a 1 1 0 0 4

( 11 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.5 0.0 0.0 0.5 0.5 0.0 0.0 1.9

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2

4.1- 6.0 a a a a a a a a a a a a a a 0 a a
(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 , 0.0 0.0 0.0 0.0 o~o 0.0 0.0 0.0

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.ll 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6.1- 8.0 a 0 a a a a 0 0 0 0 a 0 a a a 0 0

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OVER 8.0 a a a a a a a 0 0 a 0 0 a a a a a
( 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.v 0.0 0.0 0.0 0.0 0.6 0.0 0.0

ALL SPEEDS 2 2 3 1 4 4 1 6 4 10 22 31 16 11 2 3 206

(11 1.0 1.0 1.5 3.4 1.9 1.9 3.4 2.9 1.9 4.9 10.1 18.0 36.9 8.3 1.0 1.5 100.0

( 21 0.1 0.1 0.1 0.3 0.2 0.2 0.3 0.3 0.2 0.5 1.0 1.1 3.5 0.8 0.1 0.1 9.5

(II-PERCENT OF ALL GOOD OBS FOR THIS PAGE
(21-PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 206



• • •

Table H-l6

SEABROOK

30 FT wIND DATA DISTRIBUTION OF WiND DIRECTIONS AND SPEEDS SUMMER IJUN 12 - AUG 121

TOTAL FOR ALL DELTA T STABILITIES

DIRECTION
SPEEr> I~PSI NPIIE NE ENE E ESE SE SSE S SSw Sili wSw W WNW PIIW NNW N TOTAL

0.0- 1.5 17 24 19 35 29 50 63, 63 58 61 113 115 141 51 20 21 898
ell 0.8 1.1 0.9 1.6 1.3 2.3 2.9 2.9 2.1 3.1 5.2 '5.3 6.8 2.6 0.9 1.0 41.5
121 0.8 1.1 0.9 1.6 1.3 2.3 2.9 2.9 2.1 3.1 5.2 5.3 6.8 2.6 0.9 1.0 41.5

1.6- 4.0 8 15 42 50 121 114 10 16 41 122 153 100 90 63 24 13 1048
III 0.4 0.1 1.9 2.3 5.6 5.3 3.2 0.1 2.2 5.6 701 4.6 4.2 2.9 1.1 0.6 ' 48.4
121 0.4 0.7 1.9 2.3 5.6 5.3 3.2, 0.7 2.2 5.6 7.1 4.6 4.2 2.9 1.1 0.6 48.4

4.1- 6.0 0 3 17 7 9 3 3 1 5 33 12 18 20 36 5 0 172
111 0.0 0.1 0.8 0.3 0.4 0.1 0.1 0.0 C.2, 1.5 0.6 o.a 0.9 1.7 0~2 0.0 7.9
121 0.0 0.1 0.8 0.3 0.4 0.1 0.1 0.0 0.2 1.5 0.6 o.a 0.9 1.1 0.2 0.0 7.9

6.1- R.O 0 0 18 4 0 1 0 0 0 1 3 0 3 7 0 0 37
III 0.0 0.0 0.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.3 0.0 0.0 1.1
121 0.0 0.0 0.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 a.1 0.3 0.0 0.0 1.1

OvER 8.0 0 0 5 1 1 0 0 0, 0 0 0 0 0 2 0 0 Ii

III 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0·9 0.0 0.4
121 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.4

ALL SPEEDS 25 42 101 97 160 168 136 eo 110· 223 281 233 260 165 49 34 2164
(11 1.2 1.9 4.7 4.5 7.4 7.8 6.3 3.7 5.1 1003 13.0 10.8 12.0 7.6 2.3 1.6 100.0
( 21 1.2 1.9 4.7 4.5 7.4 1.8 6.3 3.7 5.1 10.3 13.0 10.8 12.0 7.6 2.3 1.6 100.0

(II-PERCENT OF ALL GOOD OBS FOR THIS PAGE
IZI=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL aBS - 2164 DATA RECOVERY = 98.0 PERCENT



• -. ..

Table a-I?
SEABROOK

30 FT WIND DATA
DiSTRIBUTION OF wINO DIRECTIONS AND SPEEOS FALL ISEPt OCT'72 + NOV 711

STABILITV INDEX A - DELTA T LESS THAN OR EOUAL TO -1.9 DEGREES C P~R ioo METERS

DIRECTION

SPEED IMPSI NNE NE ENE E ESE SE SSE S SSW SlIIt lIiSW W WNW N\II/ NNW N TOTAL

0.0- 1.5 a a a a a 0 a a a 0 0 0 0 a .1 0 1

111 0.0 0.0 0.0 0.0 0.0 0.0 ;,).0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 1.8

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 0.0 0.0 -0.0 0.0 0.0 0.0 0.0 0.0

1.6- 4.0 1 1 0 1 3 1 0 0 0 1 2 3 5 3 a 1 22

111 1.8 1.8 0.0 1.8 5.3 1.8 0.0 0.0 0.0 1.8 3.5 5.3 8.8 5.3 0.0 1.8 36.b

121 0.0 0.0 0.0 0.0 0.1 0.0 U.:l 0.0 0.0 O.U 0.1 0.1 0.2 0.1 0.0 0.0 1.1

4.1- 6.0 1 1 7 3 a a 0 a a 0 0 a 2 4 0 1 19

III 1.6 1.8 12.3 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 7.0 0.0 1.8 33.3

121 0.0 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.'7

6.1- fI.O 0 a 5 0 0 0 0 0 0 a a a 2 4 2 a 13

III 0.0 0.0 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 7.0 3.5 0.0 22.8

121 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 - 0.1 0.0 O.b

OVER B.O 0 0 a 1 a 0 a a 0 \) 0 a 0 1 a a 2

III 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.;) 0.0 0.0 0.0 1.6 0.0 0.0 3.5

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

ALL SPEEDS 2 2 12 5 3 1 0 C 0 1 2 3 9 12 3 2 57

111 3.5 3.5 21.1 8.6 5.3 1.8 0.0 0.;) u.o 1.11 3.5 5.3 15.8 21.1 5.3 3.5 100.0

121 0.1 0.1 0.6 0.2 0.1 0.0 0.0 0'.0 0.0 o.u 0.1 0.1 0.4 0.6 0.1 0.1 2.8

111:P~RCE~T OF ALL ~OOD OBS F0R THIS PAGE
121=PF.RCE~T OF ALL GOOD JRS FOR THE SEASON

TOTAL OBS FO~ THIS PAG£ = 57
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Table H-18
SEABROOK,

30 FT /J(~D DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS FALL ISEP. OCT 12 + NOli 111

STABILITY INDEx B - DELTA T GREATER THAN -1.9 BuT LESS THAN OR tOUAL TO -1.1 DEG C PER 100 METERS

DIRECTION
SPEED (MPSI NNE NE EtlE E ESE SE SSE S SSw Svi wSw W WNvI NW NN'(,j N TOTAL

0.0- 1.5 1 a 0 a 0 0 1 0 0 0 0 a a c a a 2
(11 1.6 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 o.Q o.u 0.0 0.0 0.0 0.0 0.0 301
( 21 0.0 0.0 0.0 0.0 0.0 0.0 v.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.'0 0.1

1.6- 4.0 a 0 1 2 2 1 1 0 a 4 2 2 11 1 3 3 39
(11 0.0 :l.0 1.6 301 3.1 1.6 1.6 0.0 0.0 6.3 3.1 3.1 11.2 10.9 4.1 4.1 bO.9
( 21 0.0 0.0 0.0 0.1 0.1 0.0 c.o 0.0 0.0 0.2 0.1 0.1 0.5 0.3 0.1 0.1 1.9

4.1- 6.0 0 1 6 0 a 1 0 J 0 0 a 2 3 1 2 1 17
( II 0.0 1.6 9.4 0.0 0.0 1.6 ;j.o' 0.0 0.0 0.0 0.0 3.1 4.1 1.b 3.1 1.6 26.0
( 21 0.0 0.0 0.3 0.0 0.0 0.0 0.0 O.G o.c 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.8

6.1- 8.0 0 0 1 0 a 0 0 0 0' 0 0 0 0 4 1 0 b
(11 0.0 0.0 1.6 0.0 0.0 0.0 o.oJ 0.0 0.0 O.il 0.0 0.0 0.0 0.3 1.b 0.0 9.4
( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.3

OvER 8.0 0 0 0 0 0 0 a 0 0 0 0 0 0 a 0 0 a
(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ALL SPEEDS 1 1 8 2 2 2 2. 0 a 4 2 4 14 12 -6 4 64

(11 1.6 1.6 12.5 3.1 3.1 3.1 3.1 J.O 0.0 6.3 3.1 0.3 21.9 18.8 9.4 0.3 100.0
( 21 0.0 0.0 0.4 0.1 0.1 0.1 0.1 0.0 0.0 0.2 u.1 C.2 0.7 0.6 0.3 0.2 3.2

(11=PERCENT OF ALL GOOD OBS FUrt THIS PA:jE
(21=oERCE~T OF ALL GOO~ ass FOR HIE SEASJN

TOTAL ORS FOR THIS PAGE = b4
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Table H-l9
SEABROOK

'30 FT wiNO DATA DISTRIBUTION OF wiND DIRECTIONS AND SPE~DS FALL (SEP, OCT 72 + NOV HI

STABILITY INDEX C - DELTA T GREATER THAN -1.7 BUT LESS THAN OR EaUAL TO -1.5 DEG C PER 100 METERS

DIRECTION
SPEED (~PSI N~E NE ENE E ESE SE SSE 5 SSw S"- "Stl w IONW Nw NNW N TOTAL

0.0- 1.5 a 0 0 0 0 1 0 a O' () 0 2 0 0 1 0 4
III 0.0 0.0 0.;:; 0.0 0.0 1.3 0.0 0.0 0.0 o.u 0.0 2.5 (J.e 0.0 1.3 0.0 5.1
( 21 0.0 0.0 0.0 0.0 0.0 0.0' ~.o 0.0 0.0 0.0 0.0 0.1 o.c 0.0 0.0 0.0 0.2

1.6- 4.0 1 2 a 1 3 :3 1 0 2 3 2 8 15 5 2 0 48
III 1.3 2.5 0.0 1.3 3.8 3.8 103 0.0 2.5 3.8 2.5 10.1 19.0 6.3 2.5 0.0 60.8
121 0.0 0.1 0.0 0.0 0.1 0.1 0.0 .0.0 0.1 0.1 0.1 0.4 0.1 0.2 0.1 0.0 2.4

4.1- 6.0 0 a 4 1 a 0 a 0 0 1 0 1 :3 5 3 1 l'al
III 0.0 0.0 5.1 103 0.0 0.0 0.0 0.0 0.0 103 0.0 1.3 3.8 6.3 3.8 1.3 24.1
121 0.1) 0.0 0.2 0.0 c.o 0.0 J.J 0.0 0.0, 0.0 0.0 0.0 001 0.2 0.1 ·0.0 0.9

6.1- B.O 0 0 0 2 0 0 0 0 0 a 0 0 1 3 0 a 6
III 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 3.8 0.0 0.0 1.6
121 0.11 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.e 0.1 0.0 0.0 0.3

OVER e.o a 0 a 1 0 0 0 0 0 0 0 0 0 0 1 0 2
III 0.0 0.0 0.0 1.3 0.0 0.0 0.0 O.:J 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 2.5
121 0.0 'J.o 0.0 0.0 0.0 0.0 e.o a.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

ALL SPEEDS 1 2 4 5 3 4 1 0 2 4 2 11 1 13 1 1 19
III 1.3 2.5 5.1 6.3 3.8 5.1 1.3 0.0 2.5 5.1 2.5 13.9 24. Ib.5 8.9 1.3 100.0
121 0.0 0.1 0.2 0.2 0.1 0.2 0.0 0.0 0.1 e.2 001 0.5 c. 0.6 0.3 0.0 3.9

(ll~PF.RCENT OF ALL GOOD o~s FOR THiS PAGE
IZI=PERCENT OF ALL GOOD 085 FOQ THE SEASON

TOTAL OBS FOR THIS PAGE = 19
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Table H-20
SEABROOK

3C FT WI'H' :lATA Jl~~RlBUTION OF ~INU DIR~CTIONS A~U ~PEEuS FALL ISEP, OCT 72 + NOV 111

S TAB III TV INDEx D - DELTA T GREATER THAN -1.~ ~uT LESS THA~ OR EQUAL TO -o.~ OEG C PER 100 METERS

DIRECTION

SPEED I~PSI NNE NE ENE ~ E.sE SE SSE S S~W 5'; "Sw w wNW NW NNW N TOTAL

0.0- 1.5 11 12 7 1 3 8 8 3 5 0 0 8 7 12 13 14 130

III 1.6 1.7 1.0 1.0 0.4 1.2 1.2 0.4 0.1 0.9 0.9 1.2 1.0 1.1 1.9 2.0 18.8

121 0.5 0.6 0.3 0.3 0.1 0.4 0.4 0.1 0.2 0.3 0.3 0.4 0.3 0.6 0.0 0.7 6.4

1.6- 4.0 19 20 35 16 37 16 12 11 9 20 21 29 46 41 36 29 403

III 2.7 2.9 5.1 2.3 5.3 2.3 1.1 1.6 1.3 3.11 ~.o 4.2 6.6 5.9 5.2 4.2 58.2

121 0.9 1.0 1.7 0.8 1.8 o.a 0.6 0.5 0.4 1.3 1.0 1.4 2.3 2.0 1.8 1.4 20.0

4.1- 6.0 4 11 11 1 0 a ,J () 3 10 6 6 IB 30 5 5 110

III 0.6 1.6 1.6 0.1 0.0 0.0 0.0 0.0 0.4 1.4 0.'1 0.9 2.6 4.3 0.7 0.7 15.9

121 0.2 o.s 0.5 0.0 0.0 o.u 0.0 0.0 0.1 =.: .? u.3 0.3 0.9 1.5 0.2 0.2 5.4

6.1- fI.O 4 ~ Z a 0 0 ;j 0 a 0 (.. 0 0 10 2 3 30

III 0.6 0.4 0.3 0.0 0.0 0.0 0 ... 0.0 O.V \l.Ll O.V 0.0 0.9 1.4 0.3 0 ... 4.3

121 0.2 0.1 ').1 0.0 0.0 0.0 ~.~ 0.0 0.0 0.;> 0.0 0.0 ~.3 0.5 0.1 0.1 1.5

OVER 1'1.0 0 0 6 3 J J oJ J () :,) (,; 0 2 1 1 0 19

III :>.0 0.0 0.9 0.4 0.0 0.0 u.o 0.0 0.0 0.0 0.0 0.0 0.3 1.0 0.1 0.0 2.1

121 0.0 c.o 0.3 0.1 o.~ 0.0 .... u 0.:,) O.J 0.0 ~.u 0.0 0.1 0.3 0.0 0.0 0.9

All SPEF.DS 31'1 46 61 27 40 24 20 14 17 .. 2 33 43 79 100' 57 51 692

III 5.5 6.6 8.8 3.9 5.6 3.5 2.9 2.0 2.5 601 It.8 6.2 11.4 14.5 13·2 7.4 100.0

121 1.9 2.3 3.0 1.3 2.0 1.2 1.0 0.7 0.8 2.1 1.6 201 3.9 5.0 2.8 2.~ 34.3

Ill-o!="PCElIlT OF ALL ~uCD 1~S FJ~ '!'f1! S Dl\~E

(21=PFRCf~T OF ALL ~JC~ 0PS FuQ T~IE :.lASG~

TOTAL nBS FCQ T~15 PArf = 692
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Table H-2l
SEABROOK

DiSTRIBUTION OF wiND DIRECTIONS AND SPEEDS

..

FALL (SEP. OCT 72 + NOV 711

STABILITY INDEx E DELTA T GREATER THA"l -0.5 BUT ~ESS THAN OR ~QUAl TO +1.5 DEG C PER 100 METERS

SPEED (t-'DSI N"lE I\;E ENE E ESE SE
OIRECTIO,~

SSE S SSw 5 .. \'IS'" w wNIII Nw NNW N TOTAL

0.0- 1.5
(1)
( 21

1.6- 4.0
111
( 21

4.1- 6.0
111
( 21

B
1.2
U.4

3
0.4
001

1
0.1
~.o

4
C.6
J.2

a
0.0
0.0

1
0.1
0.0

2
0.3
(l.1

7
1.0
0.3

2
0.3
0.1

7
1.0
0.3

3
0.4
0.1

11
1.6
0.5

7
1.0
0.3

4
0.6
0.2

3
0.4
0.1

5
0.7
0.2

6
0.9
0.3

1
0.1
0.0

9
1.3
'J.4

o
0.0
0.0

o
O.Q
0.0

19
,<:. B
0.9

5
0.7
0.2

o
0.0
0.0

22
303
101

12
1. B
0.6

1
0.1
0.0

16
2.4
O.d

41
b.l
2.0

o
0.0
0.0

25
3.7
1.2

37
5.5
1.8

o
0.0
", ,'.
'oJ."';

24 33
3.b 4.9
1.2 1.6

48 93
7.1 13.8
2.4 '•• 6

1 5
0.1 0.7
0.0 0.2

30
4.5
1.5

72
10.7
3.6

21
3.1
1.0

15
2.2
C.7

18 .
2.7
0.9

o
0.0
0.0

11
1.6
0.5

10
1.5
0.5

2
0.3
001

231
35.2
11.7

359
53.3
17.8

49
7.3
2.4

o 2
u.o 0.3
0.0 0.1

6.1- R.O
III
( 21

OVER R.O
( 11
( 21

a
0.0
0.0

o
c.o
0.0

o
0.0
0.0

2
0.3
0.1

3
0.4
0.1

o
0.0
0.0

5
0.7
0.2

3
0.4
0.1

o
0.0
0.0

\)

0.0
0.0

o
0.0
0.0

o
0.0
0.0

o
u.o
J.O

o
':.J
v.a

o
0.0
0.0

o
0.0
0.0

o
A ,~...
c.;>

o
a.]
J.0

o
o.u
o.u

\J

~.o

O ".• ',J

o
0.0
0.0

o
0.0
u.o

o
0.0
0.0

a
0.0
c.o

9
1.3
0.4

J

0.0
0.0

3
0.4
0.1

o
0.0
0.0

1
0.1
0.0

o
0.0
0.0

23
3.4
101

5
0.7
0.2

ALL SPEEns
(11
( 21

12
1.8
~'" 6

7
1.0
0.3

14
2.1
0.7

29
4.3
1.4

1..
2.1
0.7

12
1.8
0.6

9
103
0.4

2:­
:.b
1.2

35
5.2
1.7

57
8.5
2.B

62 73
9.2 10.8
3.1 3.6

133
19.8
b.b

132
19.6
6.5

3b
5.3
1.8

24
3.6
1.2

673
100.0

33.3

(ll"P~RC~NT OF ALI. GOOD OAS FOR THIS PAGE
I 21 ::PfR(F.~:T o~ ALL GOCD 0"15 FOR THE SEASON

T0TAL OBS FJR T~IS PA~E" 673
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Table H-22

SEABROO!l.

30 FT WI"40 DATA DISTRIBUTION OF ~I~~ DIRECTIUNS AND SPEEDS FAL.L (SEP. OCT 12 + NOV 111

STARILI TV INDEX F - DtLTA T GREATER THA~ +1.5 BUT LESS T~AN OR ~QUAL TO +4.0 DEG C PER 100 METERS

DIRECTION
SPEED (MPSI N~E NE ENE E ESE SE SSE S SSw 5" .,SN W WNw NW NN .. N TOTAL

0.0- 1.5 3 1 2 1 2 0 4 3 10 11 25 10 39 24 4 2 141
III 1.5 0.5 1.0 0.5 1.0 0.0 2.1 1.5 5.2 5.7 12.9 5.2 2001 12.4 201 1.0 12.7
121 0.1 0.0 0.1 0.0 0.1 0.0 0.2 001 0.5 v.~ 1.2 ).5 1.9 1.2 0.2 0.1 7.0

1.6- 4.0 O. 1 a 2 ;, 0 :; 1 0 j 5 ;, 13 21 1 0 53
III 0.0 0.5 0.0 1.0 1.5 0.0 J.O 0.5 0.0 l.~ 2.6 1.5 b.1 Hi.8 0.5 0.0 27.3
121 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.6 1.0 0.0 0.0 2.6

4.1- 6.0 0 0 a a a a .0 a c 0 a a 0 0 a 0 0
III 0.0 0.0 o.c 0.0 0.0 0.0 J.O 0.0 0.0 0.:: 0.0 0.0 0.0 0.0 0.0 0.0 0.0
121 0.0 0.0 0.0 0.0 0.0 J.O O.U 0.0 c.o ,. . 0.0 0.0 0.0 0.0 0.0 0.0 0.0.., .-~

,
6.1- R.O 0 0 0 a 0 0 0 0 0 0 0 0 ;) 0 0 0 0

III 0.0 0.0 0.0 0.0 0.0 0.:.> 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
121 0.0 0.0 0.0 0.0 0.0 o.~ ·J.O 0.0 0.0 0.0 o.v 0.0 u.o 0.0 0.0 0.0 0.0

OvER A.O 0 a 0 a 0 0 0 a 0 0 0 0 0 0 0 0 0
III 0.0 0.0 0.0 0.0 V.J 0.0 J • ..) 0.0 0." 0.0 0.0 0.0 0.0 u.O u.o 0.0 0.0
121 :J.o 0.0 0.0 0.0 0.0 0.0 0.,) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ALL SDEEDS 3 2 2 3 5 0 4 4 10 14 30 13 52 45 5 2 194

III 1.5 1. a 1.0 1.5 2.6 0.0 2.1 2.1 5.2 1.2 15., 6.7 26.8 23.2 2.6 1.0 100.0
121 0.1 J.l 0.1 0.1 0.2 0.0 ;).2 0.2 0.5 G.1 1.5 0.6 2.b 2.2 0.2 0.1 9.6

I 11=P~RCE~T OF ALL GOOD OBS FOR THIS PAGE
121=PEPCENT OF ALL GOOD OBs FOR THE SEASON

TOTAL OAS ~OR THIS PAGE = 194
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Table H-23

SEABROOK

30 FT WIND DATA DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS FALL (SEP, OCT 72 + NOV 711
• 'Ii':

STABILl TY INDEx G - DELTA T GREATER THAN +4.0 DEGREES C PER 100 METERS

DIRECTION
SPEED (MPSI NNE NE ENE E. ESE SE SSE S SSW S\tI \tISw \tI wN\tI Nw NNw N TOTAL

0.0- 1.5 2 2 a 2 a 1 2 2 6 17 18 37 112 H 8 4 248
(11 0.8 0.8 0.0 0.8 0.0 0.4 o.a o.a 2.3 6.5 6.9 14.2 43.1 13.5 301 1.5 95.4
( 21 0.1 0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.3 0.8 0.9 1.8 5.5 1.7 0.4 0.2 12.3

1.6- 4.0 0 a a 0 0 0 0 0 0 1 0 2 4 5 0 0 12
(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C.4 0.0 0.8 1.5 1.9 0.0 0.0 4.6
( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.0 0.0 O.b

4.1- 6.0 a 0 a 0 0 a 0 0 0 a 0 a 0 0 0 0 a
(11 (J.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
( 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.O 0.0 0.0 0 •.0 0.0 0.0 0.0 0.0

6.1- 8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0

111 0.0 0.0 0.0 0.0 0.0 0.0 1.1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ' 0.0" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OVER IhO 0 a 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0

( 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

( 21 0.0 0.0 0.0 0.0 0.0 0.0 u.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ALL SPEEDS 2 2 a 2 0 1 2 2 6 18 18 39 116 40 8 4 260

( 11 0.8 0.8 0.0 0.8 0.0 0.4 o.a 0.8 2.3 6.9 6.9 15.0 44.6 15.4 3.1 1.5 100.0

( 21 C.l 0.1 C.O 0.1 0.0 0.0 0.1 0.1 C.3 0.9 0.9 1.9 5.7 2.0 0.4 0.2 12.9

(II-PERCENT OF ALL GOOD 09S FOR THIS PAvE
121-PFRCFNT OF ALL GOOD OBS FeR THE SEASON

TOTAL OBS FOR THIS PAGE = 260
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Table H-25

SEABROOK

30 FT WI"lD ['lATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS WINTER (DEC 11 - FEB 12)

STABr'UTY INDEX A - DELTA T LESS THAN OR EQUAL TO -1.9 DEyREES C PER 100 METERs

DIRECTION
SPEED (~PSI NNE NE ENE E ":SE SE SSE S ssw Sl'i ... Sw iii WNW Nil NNii N TOTAL

0.0- 1.5 a a a a a a 0 a a G a a a a u a 0
III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G.O 0.0 0.0 0.0 0.0 0.0
121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0- 0.0 0.0 0.0 0.0 0.0 0.0 ~.o 0.0 0.0

1.6- 4.0 a a 0 a 0 a 0 a a a 1 3 1 1 a 0 b
III 0.0 0.0 0.0 0.0 0.0 o.c 0.0 0.0 0.0 0.0 1.1 21.4 1.1 1.1 0.0 0.0 42.9
121 0.0 . 0.0 0.0 0.0 0.0 0.0 u.J 0.0 J.lI o.u o.v 001 o.c o.u o.u 0.0 0.3

4.1- 6.0 a 1 a a a a a a a a a 0 1 1 a a 3
III 0.0 1.1 0.0 0.0 0.0 0.0 :>.0 0.0 0.0 c.~ 0.0 0.0 1.1 1.1 0.0 0.0 21.4
121 0.0 0.0 0.0 0.0 0.0 0.:) c.o 0.0 0.0 :.l.1,; 'J. J ::.l.o 0.0 o.u 0.0 o.c 0.1

b.l- A.O a a 1 a a a a a 0 (; a 0 c 2 lJ a 3
III 0.0 0.0 1.1 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.3 J.O 0.0 21.4
121 0.0 0.0 0.0 0.0 0.0 0.0 lJ.O 0.0 0.0 0.1.1 c.v 0.0 O.J J.l 0.0 0.0 0.1

OVER A.O a a a 0 0 a 0 (I 0 J J a 2 J ;) a 2
III ~l.O 0.0 0.0 0.0 J.e 0.0 J • ..J 0.0 0.0 c.v 0.0 o.c 14.3 o.c 0.0 0.0 14.3
121 0.0 0.0 O.U 0.0 0.0 o.c J.J J.O 0.0 o.u O.(J o.c U.l c.~ 0.0 0.0 0.1

ALL SPEErlS a 1 1 0 0 0 J a 0 v 1 3 4 4 0 0 14
III 0.0 1.1 1.1 0.0 0.0 0.0 :l.0 0.0 J.o 0.0 1.1 21.4 26.b 26.6 A,. a 0.0 100.0
121 0.0 0.0 0.0 0.0 c.o c.o ~.v 0.0 :.0 c.o 0.0 0.1 0.2 C.2 0.0 c.o O.b

111.PFRCE~T OF ALL GOOD OBS FOR THIS PAGE
12IcPF.RCF~T OF ALL GOOD OBS FOR THE SEASON

TOTAL 095 FOR THIS PAGE • 14
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Table H-26

SEABROOK

30 FT wl'lD DATA DiSTRIBUTION OF ~I~D DIRECTIONS ANC SPEEDS wINTER IDEC 11 - FEB 72)

STABILITY INDEX R - DELTA T GREATER THA'I -1.9 BUT ~ESS THAN OR EOUAL T0 -1.7 UEG C PER 100 ~ETEK5

OI~ECTION

SPEED IMPSI N~E NE ENE E I::SE sE sst:: s ssw S.. \~S\'I \~ wi';\,; i~W NNvi I', TuTAL

0.0- 1.5 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 a a

111 0.0 0.0 0.0 0.0 0.0 J.O 0.e :l.0 0.0 o.J o.:.! ;.>.0 o.u 0.0 0.0 0.0 0.0

121 0.0 0.0 0.:> 0.0 0.0 0.0 0.0 0.0 0.0 o.~ 0.0 0.0 u.o \.l.o ,0.0 0.0 0.0

1.6- 4.0 0 0 0 0 a 0 a ::l 0 1 3 4 0 2 0 0 10

111 0.0' 0.0 0.0 0.0 0.0 0.0 0.0 ::l.v 0.0 3.(; 9.1 1201 0.0 b.l 0.0 0.0 30.3

121 0.0 0.0 0.0 0.0 o.c 0.0 J.J 0.0 0.0 0.'; 0.1 0.2 0.0 0.1 0.0 0.0 0.5

4.1- 6.0 0 1 0 0 a u 0 a a 0 0 1 8 4 1 a 1~

111 0.0 3.0 0.0 0.0 0.0 0.0 ::l.0 0.0 0.0 0.':> 0.0 3.0 24.2 12.1 3.0 0.0 45.5

121 0.0 0.0 0.0 0.0 0.0 0.0 J.o 0.0 0.0 U. ,] 0.0 0.0 0.4 0.2 0.0 0.0 0.7

6.1- 8.0 0 :l a 0 a 0 v 0, 0 u 0 a 3 2 0 a 5

111 0.0 u.o 0.0 0.0 0.0 0.0 C.J 0.0 o~o 0.0 0.0 0.0 9.1 b.l J.O 0.0 15.2

( 21 0.0 0.0 0.0 0.0 0.0 0.0 :;.0 0.0 0.0 0.;,) o.c 0.0 0.1 0.1 0.0 0.0 0.2

ovER A.O 0 0 a 0 J 0 a a :> 0 0 0 1 2 a a 3

111 0.0 0.0 0.0 c.o c.o J.O J.J o.u c.o .:i.;) 0.0 0.0 3.0 0.1 0.0 0.0 9.1

( 21 0.0 0.0 e.e: 0.0 0.0 0.0 '..; .0 0.0 0.0 0.0 (j.e 0.0 0.0 J.l c.e 0.0 0.1

A~~ SPEEDS a 1 0 0 a 0 a 0 a 1 3 5 12 10 1 0 33

11) 0.0 3.0 0.0 0.0 0.;) 0.0 J.:.l :i.0 J.J 3.i.i 9.1 1~.2 36.4 3003 ,3. v \J.C 100.0

( 2) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 J.O 0.0 0.0 :J.l 0.2 0.6 J.5 J.v o.c 1.5

(1).PERCENT OF A~~ GOOD OBS FOR THIS PAGE
(2).PF.RCENT OF AL~ GOOD OBS FOR THE SEASUN

TOTA~ OAS FOR THIS PAGE • 33
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Table B-27

SEABROOK

30 FT WINO DATA DiSTRIBUTION OF wl~DDIRECTIONS A~U SPEEDS Wl"'TER IDEC 71 - FEB 72)

STA91LITv INDEX C - DELTA T GREATER THAN -1.7 BUT LESS THAN OR EQUAL TO -l.S DEG C PER 100 METERS

DIRECTION
SPEED IMPSI NNE NE ENE E ESE SE SSE S S~w Sw ~':SN W 'wNfi NW NN'N N TOTAL

0.0- I.S a 1 a a a 1 Q 0 0 0 0 a 0 0 :l 0 2
111 0.0 1.6 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1121 0.0 0.0 0.0 0.0 0.0 0.0 :'>.J 0.0 0.0 O.J oO\J (J.O 0.0 0.:'> 0.0 0.0 0.1

1.6- 4.0 C a 0 a a 0 0 a a 1 10 6 2 ~ a 1 25'
III 0.0 0.0 0.0 0.0 0.0 0.0 :.l.v 0.0 c.o 1.b 15.·b 9.4 3.1 7.8 0.0 1.6 39.1
( 21 0.0 0.0 0.0 0.0 O.J 0.0 ".0 0.0 0.0 0.0 O.S 0.3 0.1 0.2 0.0 0.0 1.2

4.1- 6.0 1 0 0 0 0 a a a 0 a 3 1 9 e 1 0 23
111 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.V 4.7 1.6 14.1 12.5 1. b 0.0 35.':1
I Z I 0.0 0.0 0.0 o.c ,).0 0.0 0.0 0.0 0.0 veV e.l 0.0 0.4 0.4 0.0 0.0 1.1

6.1- 11.0 a 0 2 a a a 0 a 0 0 0 2 3 4 0 a 11
( 11 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 4.1 6.3 0.0 0.0 17.2
(Z I 0.0 0.0 0.1 0.0 0.0 0.0 0.0 O~O -0.0 0.0 0.0 0.1 ' , 1).2 0.0 0.0 0.5-..

OVEQ 8.0 a a 0 0 0 0 0 u 0 u 0 0 U 3 0 0 3
III 0.0 0.0 0.0 0.0 0.0 0.0 "J.e 0.0 0.0 0.0 ::'.0 0.0 0.0 4.7 0.0 0.0 4.7
121 0.0 o.e 0.0 0.0 0.0 0.0 ...i.J 0."; 0.0 o.~ 0.0 0.0 J.o 0.1 0.0 0.0 0.1

ALL SPEEDS 1 1 2 a 0 1 0 0 v 1 U 9 14 20 1 1 Q4
III 1.6 1.6 3.1 0.0 0.0 1.6 U.,;) 0.0 0.0 1.6 20.3 14.1 21.~ 31.3 1.b 1.6 100.0
(Z I 0.0 0.0 0.1 0.0 0.0 0.0 :.l.o 0.0 J.O 0.0 J.6 0.4 Cl.o G.'; 0.0 0.0 3.0

111·PERCF.~T OF ALL GOOD 095 FOR THIS PA:iE
121·P~RCFNT OF ALL GOOD 085 FOR THE SEASON

TOTAL ORS FOR THIS PAGE. 64
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Table H-28

. SEABROOK

30 FT WI~D DATA DISTRIBUTION OF ~IND DIRECTIONS AND SPEEDS fllNTER IDEC 71 - FEe 72)

S TAB I Ll Tv INDEX D - DELTA T GREATER THAN -1.5 BUT LESS THAN OR EQUAL TO -0.5 DEG C PER lUO METERS

DIRECTION
SPEED IMPSI NNE NE ENE E ESE SE SSE S S5" SI< .~SI'4 ~I v.NIJ NO'; NNfI N TOTAL

0.0- 1.5 6 3 1 2 1 1 4 3 7 6 8 15 13 14 12 10 lOb

111 C.6 0.3 0.1 0.2 0.1 0.1 0.4 ,J.3 0.7 C.b 0.9 1.6 1.4 1.5 1.3 1.1 11.3
( 21 0.3 0.1 0.0 0.1 0.0 0.0 ';.2 0.1 0.3 0.3 0.4 0.7 0.b !J.b O.b 0.5 4.9

1.6- 4.0 28 8 2 2 3 5 ti 7 13 16 28 J4 65 75 54 83 431

(11 3.0 . 0.9 0.2 0.2 0.3 0.5 ().9 0.7 1.4 1.7 3.0 3.6 6.9 tl.O 5.8 8.9 46.0
( 21 1.3 0.4 0.1 0.1 0.1 0.2 0.4 0.3 0.6 0.7 1.3 1.6 3.0 3.5 2.5 3.8 lY.'I

4.1- 6.0 6 8 10 7 1 0 0 2 1 4 9 15 48 58 13 18 200

( 11 0.6 0.9 1.1 0.7 0.1 0.0 0.0 0.2 0.1 0.4 1.0 1.6 5.1 6.2 1.4 1.9 21.3

121 0.3 0.4 0.5 0.3 0.0 0.0 0.0 0.1 ;).0 0.2 0.4 0.7 2.2 2.'7 0.6 0.8 9.2

6.1- 8.0 2 0 3 4 0 0 0 0 0 0 1 15 40 52 3 1 121

III 0.2 0.0 ').3 0.4 0.0 0.0 .J .0 0.0 oJ. U'; ).U 0.1 1.6 4.3 5.5 0.3 0.1 12.';1

( 21 0.1 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 o.v O.V 0.7 1.9 2.4 0.1 0.0 5.b

OVER 8.0 0 2 9 12 0 0 0 0 J 0 1 5 12 38 0 0 h

(11 0.0 0.2 1.0 1.3 0.0 0.0 ').0 'J.o 'j. () O.v 'j .1 0.5 1.3 4.1 'J.O 0.0 8.4

( 21 0.0 0.1 0.4 0.6 0.0 0.0 0.;,) 0.0 0.0 0.0 0.(, :,).2 :.l.b 1.8 :.l.o 0.0 3.b

ALL SPEEDS 42 21 25 27 5 6 12 12 21 26 47 84 178 237 82 112 937

( 11 4.5 2.2 2.7 2.9 0.5 0.6 . 1.3 1.3 2.2 2.8 5.0 9.0 19.0 25.3 8.-8 12.0 100.0

i 11 1.9 1.0 1.2 1.2 0.2 0.3 0.6 0.6 1.0 1.2 2.2 3.9 ti • t~ 10.9 3.6 5.2 43.2

111.PfRCENT OF ALL GOOD OBS FOR THIS PAGE
12IcP~RCF.NT OF ALL GOOD OBS FOR THE SEASON

TOTAL ORS FOR THIS PAGE = 937



• • ..

Table H-29

SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTlvNS AND SPE~DS wiNTER IDEC 71 - FEB 72)

STABILITY INDEX E - DELTA T GREATER THAN -0.5 BUT LESS THAN OR EQUAL TO +1.5 DEG C PER 100 METERS

DIRECTIOt-.
SPEED (MPSI N~E NE ENE E ESE SE SSE S SSW 5 .. 'ti 5 iii W WN~ NW NNW N TOTAL

0.0- 1.5 5 3 a 3 2 7 8 18 24 12 22 34 37 23 9" 4 211

( II 0.6 0.3 0.0 0.3 0.2 0.8 0.9 201 2.7 1.4 2.5 3.9 4.2 2.6 1.0 0.5 24.2

121 0.2 001 0.0 0.1 0.1 0.3 0.4 0.8 1.1 0.6 1.0 1i 6 1.7 1.1 0.4 0.2 9.7

1.6- 4.0 6 4 4 3 2 4 6 8 21 3;2 75 130 111 10 15 tl 505

III 0.7 0.5 0.5 0.3 0.2 0.5 'J.1 0.9 2.4 3.7 S.6 14.~ 12.1 !l.7 1.1 0.9 57.8

121 0.3 0.2 0.2 0.1 0.1 0.2 0.3" 0.4 1.0 1.5 3.5 6.0 5.1 3.5 0.1 0.4 23.3

4.1- 6.0 a 0 3 7 5 0 0 2 5 26 b 19 26 11 1 1 112

( II 0.0 0.0 0.3 0.8 O.b 0.0 0.0 0.2 O.b 3.0 0.1 2.2 3.0 1.3 0.1 0.1 12.8

121 0.0 0.0 0.1 0.3 0.2 0.0 0.0 0.1 0.2 1.2 0.3 0.9 1.2 0.5 0.0" OiO 5.2

6.1- 8.0 0 a a 7 2 0 1 1 1 0 2 4 8 2 0 0 28

III 0.0 0.0 :>.0 0.8 0.2 0.0 0.1 0.1 0.1 0.0 0.2 0.5 J.9 J.2 J.O 0.0 3.2

121 0.0 0.0 0.0 0.3 0.1 0.0 0.0 0.0 o.u c.G 0.1 v.2 C.4 0.1 0.0 0.0 1.3

OVER 8.0 a a 3 8 5 0 a a 0 0 0 0 1 0 0 0 11

III 0.0 0.0 0.3 0.9 0.6 0.0 0.0 0.0 0.0 o.w 0.0 0.0 0.1 0.0 0.0 0.0 1.9

121 0.0 0.0 0.1 0.4 0.2 0.0 c.o 0.0 0.0 0.v 0.;,) 0.0 (j.0 u.o 0.0 0.0 0.8

ALL SPEEDS 11 7 10 28 16 11 15 29 51 1iJ IuS 187 183 112 25 D 813

III 1.3 0.8 1.1 3.2 1.8 1.3 1.7 3.3 5.8 8.0 12.0 21.4 21.0 12.8 2.9 " 1.5 100.0

121 0.5 0.3 0.5 1.3 0.7 0.5 0.7 1.3 2.4 3.2 4.tl d.6 8.4 5.Z 1.2 0.6 40.3

111.PERCENT OF ALL GOOD OBS FOR THIS PAGE
IZI.PFRCENT OF ALL GOOD OBS FOR THE SEASUN

TOTAL ORS FOR THIS PAGE ~ 873



• • •

Table H-30

SEA~ROOK

30 FT WIND DATA DISTRIBUTION OF WI~G DIRECTIONS AND SPeEDS 'hI:'-lTER (DEC 71 - Ft8 7Z1

STAB 1LI TV INDEX F - DELTA T GREATER THAN +1.~ BUT LESS THAN OR t::QUAL TO +4.0 DEG C PER 100 METERS

DIRECTION

SPEED IMPSI NNE NE ENE I:: ESE SE SSE S SSw S~~ \'S .. 'II 'liN.,; Nil Ni-l" N TOTAL

0.0- 1.5 4 2 1 2 3 a ! 6 7 j 14 14 16 17 4 4 98

III 2.9 1.4 0.7 1.4 2.2 0.0 J.7 4.3 5.1 2.2 Iv.l 1001 11.6 12.3 2.9 2.9 71.0

121 0.2 0.1 0.0 0.1 0.1 0.0 u.o 0.3 0.3 O. 1 0.6 0.6 0.7 0.8 0.2 0.2 4.~

1.6- 4.0 0 a 0 1 a a 1 c C j 9 5 11 a 1 a 39

III 0.0 0.0 0.0 0.7 0.0 0.0 0.7 J.O 0.0 2.2 6.5 3.6 8.0 5.8 0.7 0.0 28.3

12 ) 0.0 0.0 0.0 0.0 0.0 0.0 o.w 0.0 c.o 0.1 0.4 0.2 0.5 0.4 o.c 0.0 1.8

4.1- 6.0 0 a 1 a ;) a a 0 '0 0 0 a 0 0 0 0

III 0.0 0.0 0.7 0.0 0.0 0.0 0.0 o.c :J.O 0.0 0.0 0.0 0.0 0.0 o.c 0.0 0.7

12 ) 0.0 0.0 0.0 0.0 o.e 0.0 0.(,; v.u 0.0 C." O.l. o.c o.c U.ll U.i,; 0.;,) 0.0

6.1- 8.0 0 0 0 0 (j a 0 0 0 0 0 0 0 0 0 0 0

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c 0.0 J.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0

12 ) 0.0 0.0 0.0 0.0 0.0 0.0 0.,) 0.0 0.0 ..l.e J.e 0.0 - -' u.o 0.0 0.0 0.00.' • '.~

OVER R.O :) 0 0 0 0 0 0 0 a v c 0 0 0 0 0 0

III 0.0 0.0 0.0 0.0 0.0 0.0 O.J :l.0 J.o 0.v J.O 0.0 J.O 0.0 0.0 0.0 0.0

12 ) 0.0 0.0 0.0 0.0 0.0 0.0 O.v 0.0 0.0 0.0 0.0 li.O Ii.O 0.0 0.0 0.0 0.0

ALL SPEEDS 4 2 2 3 3 a 2 6 7 C 23 19 27 25 5 4 138

III 2.9 1.4 1.4 2.2 2.2 0.0 1.4 4.3 501 4.3 16.1 1308 19.6 18.1 3.b 2.9 100.0

12 I 0.2 001 0.1 0.1 001 0.0 0.1 0.3 o.j C.3 1.1 0.9 1. i 1.2 0.2 0.2 6.4

1112PERCENT OF ALL GOoe OBS FuR THIS PAGE
121=PERCENT OF ALL GOOD nBS FuR THE SEASJN

TOTAL OBS FOR THIS PAGE = 138



• • •
Table H-3l

SEABROOK

30 FT WIND DATA DISTRIBUTION OF wIND OIRECTIONS AND SPEEDS wINTER IDEC 71 - FEB 721

STABILITY INDEx G - DELTA T GREATER THAN +4.0 DEGREES C PER 100 METERS

DIRECTION

SPEED ("IPSI NNE NE ENE E ESE SE SSE S SSW S ... "S~ W .'iN", N" NNw :~ TOTAL

0.0- 1.5 1 0 0 2 0 1 0 3 3 7 15 17 38 12 1 1 101

III 0.9 0.0 0.0 1.9 0.0 0.9 0.0 2.8 2.l:l 6.~ 13.9 15.7 35.2 1101 0.9. 0.9 93.5

121 0.0 0.0 0.0 0.1 0.0 0.0 u.u 0.1 0.1 0.3 0.7 0.8 1. B 0.6 :..l.U 0.0 4.7

1.6- 4.0 0 a 0 a a a a 1 a 0 0 1 4 1 0 0 7

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.0 C.V u.u 0.9 :;.7 0.'1 0.() 0.0 6.5

121 0.0 o.e 0.0 0.0 o.c 0.0 o.c O.c o.c o.c u.e o.e 0.2 ~.c 0.C 0.0 0.3

4.1- 6.0 a 0 0 a 0 a o· 0 0 u u 0 0 0 u a a
III 0.0 c.o 0.0 0.0 0.0 0.0 0.0 .0.0 0.0 o ., O.C 0.0 u.c a.e Q.:.: 0.0 8.0• w

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.i,) C).U 0.0 c.e ~.0 o.u o.c 0.0

6.1- A.O a a a a 0 0 0 0 0 J 'J 0 J 0 oj 0 J

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ~.c o. ~. c.o o. ,,' 0.0 0.0 0.0 (j " 0.0'w

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.u u.J J.J 0.0 _ • J w.J ':;.0 0.0 0.0

OVER R.O a a a a 0 0 0 0 0 0 0 0 C G 0 0 0

III 0.0 0.0 0.0 0.0 J.O 0.0 0.0 0.0 0.0 O.V O.D 0.0 u.c Li.O .j. j 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 :..l.o ,J.O 0.0 0.0 O.:..l 0.0 o.c J.O 0.(; 0.0 0.0

ALL SPEEDS 1 a 0 2 a 1 0 4 3 7 15· 18 4Z 13 1 1 lOB

III 0.9 0.0 0.0 1.9 0.0 0.9 0.0 3.7 2.8 6.5 13.9 16.7 38 ... 1:2.0 0.9 0.9 100.0

121 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.1 0.3 0.7 0.8 1.9 0.6 0.0 0.0 5.0

111=PFRCE~T OF ALL GOOD OBS FOR THIS PAGE
121=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL nBS FOR THIS PAGE = 108



• • •



• • •
Table B-33

SEABROOK

30 FT wIND DATA
DISTRIBUTION OF wIND DI~ECTIONS AN~ SPEEUS

ANNUAL INOV 71 - OCT 72)

STABILITY INDEX A - DELTA T LESS THAN OR EQUAL TO -1.9 DEGREES C PER 100 METERS
;-

DIRECTION

SPEED IMPSI NNE NE ENE E ESE SE SSE S ssw ~tI ~sw 'II WNW NW NNW N TOTAL

0.0- 1.5 0 0 0 0 0 0 0 0 0 1 a 0 1 a 3 a 5

III 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.4 0.0 1.2 0.0 2.0

121 0.0 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 0.0 0.0 0.0 0.1

1.6- 4.0 1 2 2 8 9 19 6 0 1 3 11 12 IS 11 2 2 104

III 0.4 0.8 0.8 3.1 3.5 7.4 2.3 0.0 0.4 1.2 4.3 4.7 5.9 4.3 0.6 0.6 40.6

121 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.0 0.0 1.2

4.1- 6.0 1 4 8 8 5 13 3 0 ,0 3 5 7 14 18 2 1 92

111 0.4 1.6 3.1 3.1 2.0 s.l 1.2 0.0 0.0 1.2 2.0 2.7 S.S 1.0 0.8 0.4 3S.9

121 0.0 0.0 0.1 0.1 0.1 o.i 0.0 0.0 0.0 0.0 u.l 0.1 0.2 0.2 0.0 0.0 1.1

6.1- 8.0 a 0 16 3 a a 0 a a 1 ,: a ci 12 10 3 a 45

111 0.0 0.0 6.3 1.2 0.0 0.0 0.0 0.0 o.c 0.4 0.0 o. ei": 4.7 3.9 1.2 0.0 17.6

121 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 c.o u.o 0.0 \).1 0.1 0.0 0.0 0.5

OVER 8.0 0 2 3 1 0 a 0 0 a 0 a a 2 1 1 a 10

111 0.0 0.8 1.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.4 0.4 o.c 3.9

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C.J 0.0 0.0 0.0 0.0 c.\) 0.0 0.1

ALL SPEEDS 2 8 29 20 14 32 9 0 1 5 16 19 44 40 11 3 2Sb

111 0.8 3.1 11.3 7.8 S.S 12.5 3.S 0.0 0.4 3.1 6.3 1.4 17.2 15.6 4.3 1.2 100.0

121 0.0 0.1 0.3 0.2 0.2 0.4 0.1 0.0 0.0 0.1 0.2 0.2 0.5 0.5 0.1 0.0 3.0

111-PF-RCENT OF ALL GOOD OAS FOR THIS PAGE

121=PERCENT OF ~LL GOOD OAS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 2S6
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Table H-34

SEABROOK

30 FT wiND DATA DiSTRIBUTION OF WIND DIR~CTIONS AND SPEEDS ANNUAL INOV 11 - OCT 12)

STABILITY INDEX B - DELTA T GREATER THAN -1.9 BUT LESS THAN OR EQUAL TO -1.1 DEG C PER 100 METERS

DIRECTION

SPEED IMPS) NNE NE ENE E ESE SE SSE S ssw Sw wsw W WNIoi NW NNW N TOTAL

0.0- 1.5 2 a a a a a 1 a a 0 a 1 1 1 1 a 7

11 ) 0.8 0.0 0.0 0.0 0.0 0.0 U.4 0.0 il.O O.li 0.0 0.4 0.4 0.4 0.4 0.0 2.9

12 ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

1.6- 4.0 1 2 5. 6 13 12 9 0 a !! 12 13 21 19 6 6 133

III 0.4 0.8 2.0 2.5 5.3 4.9 3.7 0.0 0.0 3.3 4.9 5.3 13.6 1.8 2.5 2.5 54.5

12 ) 0.0 0.0 0.1 0.1 0.2 0.1 0.1 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.1 0.1 1.b

4.1- 6.0 1 3 8 1 2 5 3 a 1 2 5 6 21 13 5 1 77

( 1 ) 0.4 1.2 3.3 0.4 0.8 2.0 1.2 0.0 0~4 o.s 2.0 2.5 S.6 5.3 2.0 0.4 31.t>

12 ) 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 Ool 0.1 0.2 0.2 0.1 0.0 0.9

6.1- 8.0 a 2 2 2 a a a a a 0' ' a a 4 8 1 a 19

(11 0.0 0.8 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 3.3 0.4 0.0 7.S

(2 ) 0.0 0.0 0.0 0.0 0.0 0.0 :'.0 0.0 0.0 O.il 0.0 0.0 ltO 0.1 0.0 0.0 0.2

OVER 8.0 a 1 a a a a 0 a a 1 a a 1 4 1 a 6

III 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 4 0.0 0.0 0.4 1.6 0.4 0.0 3.3

(2 ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.1

ALL SPEEDS 4 8 15 9 15 17 13 0 1 11 17 20 48 45 14 7 244

(1) 1.6 3.3 6.1 3.7 6.1 7.0 5.3 0.0 0.4 4.5 1.0 8.2 19.1 IS.4 5.7 2.9 100.0

(2) 0.0 .0.1 0.2 0.1 0.2 0.2 0.2 0.0 0.0 0.1 0.2 0.2 0.6 0.5 0.2 0.1 2.9

(1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE
(2)=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 244
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Table H-35

SEABROO,,-

30 FT WIND DATA OI~TRIBUTION OF WIND D1RECTIONS AND SPEEDS AN/'iUAL INOv 71 - OCT 721

STABILITY INDEX C - DELTA T GREATER THAN -1.7 BUT LESS THAN OR tQUAL TO -1.5 DEG C PER 100 METERS

DIRECTION
SPEED IMPSI NNE NE ENE E ESE SE SSE S SSW SW 'liSW W loiN", NW NNW N TOTAL

0.0- 1.5 a 1 a a a 2 a a a a a 2 1 1 2 2 11
III 0.0 0.3 0'.0 0.0 0.0 0.5 0.0 ;':,.0 0.0 0.6 0.0 0.5 0.3 0.3 0.5 0.5 2.9
121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

1.6- 4.0 4 3 1 7 21 24 11 1 2 10 29 25 29 18 8 2 195
III 1.1 0.8 0.3 1.9 5.6 6.4 2.9 0.3 0.5 2.7 7.8 6.7 7.8 4.6 201 0.5 52.1
121 0.0 0.0 0.0 0.1 0.2 0.3 0.1 0.0 0.0 0.1 0.3 0.3 0.3 0.2 0.1 0.0 2.3

4.1- 6.0 3 3 7 7 10 3 6 1 2 5 6 11 26 31 7 1 129
III 0.8 0.8 1.9 1.9 2.7 0.8 1.6 0.3 0.5 1. J 1.6 2.9 7.0 8.3 1.9 0.3 34.5
121 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.1 J.1 0.1 0.3 0.4 0.1 0.0 1.5

6.1- 8.0 a a 2 2 a a 0 a a a . a 3 8 13 2 a 30
III 0.0 0.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.1 3.5 u.s 0.0 8.0
121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1.1 0.2 0.0 0.0 0.4

OVER 8.0 a 1 a 1 a a a 0 a u 0 a a 6 1 0 9
III 0.0 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 :).0_ 0.0 0.0 0.0 1.6 0.3 0.0 2.4
121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C'. a c.e 0.0 0.0 0.1 0.0 0.0 0.1

ALL SPEEDS 7 8 10 17 31 29 17 2 4 15 35 41 64 69 20 5 374
111 1.9 2.1 2.7 4.5 8.3 7.8 4.5 0.5 1.1 4.0 9.4 11.0 17.1 18.4 5.3 1.3 100.0
121 0.1 0.1 0.1 0.2 0.4 0.3 0.2 0.0 :>.0 0.2 0.4 0.5 0.7 0.8 0.2 0.1 4.4

I11-PERCE~T OF ALL GOOD OBS FOR THIS PAGE
IZI-PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 374
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Table H-36

SEABROOl<

30 FT WI"lD DATA DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS ANNUAL I NOV 71 - OCT 721

STABILITY INDEX 0 - DELTA T GREATER THAN -1.5 BUT LESS THAN OR EQUAL TO -0.5 DEG C PER 100 METERS

DIRECTION

SPEED IMPS) NNE NE ENE E ESE SE SSE S SSw SIN ViS ... W WNw NW NNiw N TOTAL

0.0- 1.5 3& 31 15 26 2B 35 46 40 32 22 45 59 52 52 54 47 620

III 1.0 0.9 0.4 0.7 O.B 1.0 1.3 1.1 0.9 0.6 1.) 1.7 1.5 1.5 1.5 1.3 17.4

12 ) 0.4 0.4 0.2 0.3 0.) 0.4 0.5 0.5 0.4 0.3 U.5 O.i ().6 . 0.6 0.6 0.5 7.3

1.6- 4.0 67 111 107 76 155 136 106 62 73 125 139 124 183 201 1:: ., 157 1959

11) 1.9 3.1 3.0 2.1 '4.4 3.8 3.0 1.7 2.C 3.5 3.9 3.5 5.1 5.6 ·3.~ 4.4 55.0

(2 ) 0.8 1.3 1.3 0.9 1.8 1.6 1.2 0.7 .0.9 1.5 1.6 1.5 2.1 2.4 1. & 1.B 22.9

4.1- 6.0 IS 43 76 30 13 5 1 6 14 52 27 44 99 139 32 24 620

III 0.4 1.2 201 0.8 0.4 0.1 0.0 0.2 O.It 1.5 0.8 1.2 2.8 3.9 0.9 0.7 17.4

121 0.2 0.5 0.9 0.4 0.2 0.1 0.0 0.1 0.2 J.6 .J. :: 0.5 1.2 1.6 0.4 0.3 7.3

601- 8.0 6 8 36 9 2 2 0 a a 3 4 15 51 89 10 5 2ltO

III 0.2 0.2 1.0 0.3 001 0.1 0.0 0.0 0.0 C.l 0.1 0.4 1.4 2.5 J.3 001 6.7

12 ) 0.1 0.1 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 O.C 0.2 0.0 1.0 0.1 001 2.8

OVER 8.0 a 7 27 17 1 0 0 0 a a 1 5 14 4't 1 0 122

III 0.0 0.2 0.8 O.S 0.0 0.0 o.c 0.0 0.0 C.O 0.0 001 O.It 1.4 o.e 0.0 3.4

12 ) 0.0 0.1 0.3 0.2 0.0 0.0 0.0 c.o 0.0 0.0 0.0 0.1 0.2 0.& 0.0 0.0 1.4

ALL SPEEDS 124 200 261 158 199 178 153 108 119 2;:)2 216 2lt7 399 530 234 233 3561

III 3.S 5.6 7.3 4.4 5.6 5.0 It.3 3.0 3.3 5.7 6.• 1 6.9 11.2 I1t.9 6.6 6.5 100.0

121 1.5 2.3 301 1.8 2.3 2.1 1.8 1.3 1.4 2.4 2.5 2.9 4.7 6.2 2.7 2.7 41.7

11)-PfRCENT OF ALL GOOD OBS FOR THiS PAGE

121-PERCENT OF ALL GOOD aBS F~R THE SEASON

TOTAL ORS FOR THIS PAGE = 3561



• • •
Table B-3?

SEABROOK

30 FT WIND DATA DISTRIBUTION OF wIND ~IRECTIONS AND SPEEDS ANNUAL (NOV 71 - OCT 72)

STABILITY INDEX E .. DELTA T GREATER THAN -0.5 BUT LESS THAN OH EQUAL TO +1.5 DEG C PER 100 METERS

DIRECTION

SPEED IMPSI N'lE NE ENE E ESE SE SSE S SS" sw wS'" 1'1 'NN'''; i~W NNw ;.~ TiJTAL

0.0- 1.5 28 28 12 25 21 42 54 77 79 68 104 1 ' . 120 74 37 31 914...
( 1 I 1.0 1.0 0.4 0.9 0.8 1.5 ~.o 2-.8 2.9 2.5 3.0 4.1 4.4 2.7 1.3 1. 1 33.2

121 0.3 0.3 0.1 0.3 0.2 0.5 0.6 0.9 0.9 0.8 1.2 1.3 1.4 0.9 0.4 0.4 10.7

1.6- 4.0 25 13 ~1 26 33 40 3:' 29 74 150 19,) 283 281 n.7 57 32 152b

(1) 0.9 0.5 1.1 0.9 1.2 1.5 1.3 101 l.7 5.4 6.9 1003 1~.2 8.? 201 1 • .: 55.4

(2) 0.3 0.2 0.4 0.3 0.4 0.5 0.4 0.3 0.9 1.B 2.2 3.3 3.3 2.7 0.7 0.4 17.9

4.1- 6.0 1 2 10 18 8 2 1 2 13 30 12 24 43 46 2 4 224

III 0.0 0.1 0.4 0.7 0.3 001 0.0 001 0·.5 1.3 0.4 0.9 1.6 1.7 001 001 8.1

121 0.0 0.0 0.1 0.2 0.1 0.0 0.0 ::1.0 0.2 0.4 ,., , 1 0.3 0.5 0.5 0.0 0.0 2.b

6.1- 8.0 0 a 6 12 3 a 1 1 2 i • 3 4 11 13 3 1 61

III 0.0 0.0 0.2 0.4 0.1 0.0 0.0 0.0 i.J. 1 C.O 0.1 001 0.4 0.5 0.1 0.0 2.2

( 21 0.0 0.0 0.1 0.1 C.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 \.. ' 1 0.2 0.0 0.0 0.7

OVER 8.0 0 4 6 12 5 0 0 0 a l· a 0 1 ': 0 0 2tl

( 11 0.0 0.1 0.2 0.4 0.2 0.0 0.0 0.0 o.e c.o 0.0 0.0 0.0 u.o 0.0 0.0 1.0

(2) 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 ::1.0 0.0 0.0 0.0 u.o 0.0 0.0 0.3

ALL SPEEDS 54 47 65 93 70 84 91 109 168 255 3C9 425 456 360 99 68 ,2753

(11 2.0 1.7 2.4 3.4 2.5 3.1 3.3 4.0 6.1 9.3 11.2 15.4 16.6 13 .1 3.6 2.5 100.0

(2 I 0.6 0.5 0.8 1.1 0.8 1.0 1.1 1.3 2.0 3.0 3.b 5.0 5.3 4.2 1.2 0.8 32.2

I 11=PERCENT OF ALL GOOD OBS FOR THIS PAGE
121=PERCENT OF ALL SOOD OBS FOR THE SEASON

TOTAL OB5 FOR THIS PAGE = 2753
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Table H-3B

SEABROOK

30 FT WIND DATA DISTRIBUTION OF WiND DIRECTIONS AND SPEEDS ANNUAL INOV 7l - OCT 72)

STABILITY INDEX F - DELTA T GREATER THAN +1.5 Bur LESS THAN OR ~aUAL TO +~.o DEG C PER 100 METERS

DIRECTION

SPEED IMPSI NNE NE ENE E ESE SE SSE S SSIN SW wSW W WNw NW NNW :-. TOTAL

0.0- 1.5 11 3 7 10 13 12 1':1 18 32 '·1 16 55 98 61 11 B ~B1

III 1.6 o.~ 1.0 1.5 1.9 1.8 2.Q :'.1 ~.8 b.l 11.~ 8.2 1i•• 6 9.1 2.5 1.2 7l.9

( 21 0.1 0.0 0.1 0.1 0.2 0.1 0.2 0.2 o.~ o.? 0.'7 0.6 1.1 0.7 0.2 0.1 5.6

1.6- ~.o a 1 1 7 3 5 2 2 2 15 29 26 ~2 45 .. 1 185

(11 0.0 0.1 0.1 1.0 o.~ 0.7 0.3 0.3 8 .. 3 2.2 '+.3 j.9 b.3 c.7 c.o 0.1 27.7

121 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.2 003 C.3 o.~ C.5 0.0 0.0 2.2

4.1- 6.0 0 a 1 0 0 0 a 0 0 0 i.l 1 0 J 0 0 2

III 0.0 0.0 0.1 0.0 0.0 0.0 ..J.O 0.0 0.0 r.o 0.0 0.1 0.0 0.0 0.0 0.0 0.3

121 0.0 0.0 0.0 0.0 0.0 0.0 u.o 0.0 0.0 0.0 i') ~ J 0.0 0.::> u.'- 0.0 o.~ Q.o

6.1- 8.0 0 0 0 0 a 0 a 0 a 0 0 0 0 Ci a a a
(1) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.(, 0.0 0.0 0.0 0.0 0.0

121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 J.o 0.0 0.0 ') 0.0 0.0 0.0 0.0

OVER 8.0 0 1 0 0 0 0 0 (\ a a 0 0 0 :J a 0 1

(1) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.v 0.0 0.0 0.0 ::l.U J.O 0.0 0.1

121 0.0 0.0 0.0 0.0 0.0 0.0 ;).::l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ALL SPEEDS 11 5 9 17 16 17 21 20 34 5b 105 62 14O 106 21 9 669

III 1.6 0.7 1.3 2.5 2.4 2.5 3.1 3.0 5.1 8.4 15.7 12.3 20.9 15.8 3.1 1.3 100.0

121 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.4 0.1 -1.2 1.0 ' . 1.2 0.2 0.1 7.8
~. -

(II-PERCENT OF ALL GOOD OBS FOR THIS P4.GE
121=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE - 669
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Table H-39

':>t"'"\~UOK

30 FT WIND DATA DISTRIBu'ION :.IF WIND DIBECTIJNS 4ND ~~llO~ ANNuAL I NOli 71 - Uc..T 721

STABILl TY INDEX G - DELTA . GREATER THAN +4.0 DEu~lES ( PER 100 -':lTE:.RS

UIRECTION

SPEED IMPSI NNE NE ENE E ESE SE ~SE 5 SSw sw 115 ... Ii WfiW N'I/ NN.N ;, TOTAL

0.0- I .5 6 6 4 11 6 12 10 16 17 38 64 10:; 267 79 17 11 607

III 0.9 0.9 0.6 1.6 0.9 1.7 1.4 ~·1 2.S 5.5 9.2 14.9 38.6 11.'+ 2.5 1.6 ~6.4

121 0.1 0.1 0.0 0.1 001 0.1 0.1 0.2 0.2 0.4 0. 7 1.2 3.1 0.9 0.2 0.1 7.8

1.6- 4.0 a a 0 a 0 0 1 1 a 2 a J 9 9 0 0 25

(11 0.0 0.0 ". a 0.0 0.0 0.0 .J.l ' • 1 a " c.J 0.0 0.4 1.3 1.3 0.0 0.0 3.0."
(21 0.0 0.0 Uell 0.0 0.0 0.0 ..i.\) 0.0 \.i.~ o.J ;.l.u U.O u.l 0.1 ;,). C 0.0 0.3

4.1- 6.0 a 0 a 0 a 0 J 0 a c a a a 0 0 a 0

(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 :).~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(21 0.0 0.': o. i.... 0.0 0 • .1 0 • .1 o.~ 0, ... •• 0 •• IJ G t·J 0.0 0.0 i).e 0.;" o.~ 0.0

601- 8.0 0 0 a (, a J a U a v 0 () a u u 0 0

III 0.0 0.0 .i.U 0.0 :.l.0 O. fJ ~.o o.u 0.0 o.~ .J.~ 0.0 ·,.0 w.U J. oJ 0.0 0.0

(21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - ., 0.0 0.0 o. 0.0 0.0 0.0 0.0
"."

OVER 8.0 a a a 0 0 0 0 a 0 u ,; a 0 a 0 0

(11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ..;.0 0.0 0.0 0.0 0.0 o " 0.0 0.0....
121 0.0 0.0 a.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.(,; 0.0 0.0

ALL SPEEDS 6 6 " 11 6 12 11 17 17 4') f:..!+ 106 276 ae 17 11 ,692

(11 0.9 0.9 0.6 1.6 0.9 1.7 1.6 2.5 ~.S S.tJ 't.2 1503 3J.9 1~.7 2.S 1.6 100.0

C 21 0.1 001 0.0 0.1 001 0.1 0.1 0.2 0.2 0.5 0.7 1.<: 3.<: I.;) J.2 001 e.l

111"oERCENT OF ALL GOOD Of'') FOt< TH(S PAGE

(21=PERCENT OF ALL GoaD OBS FO~ THE SEASON

TOTAL OAS FOR T~IS PAGE = 692
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Table H-40

SEABROOK

30 FT WIND DATA DISTRIBUTION OF wiND D~RECTIONS AND SPEEDS ANNuAL INOV 71 - OCT 721
TOTAL FOR ALL DELTA T STABILITIES

DIRECTION
SPEED IMPSI NNE NE E:.NE E ESE sE SSE S SSw S<Ii wS" IV 'NNw Nw NNw N TOTAL
0.0- 1.5 83 69 38 72 68 103 130 151 160 170 289 J34 540 260 131 99 2705III 1.0 u.8 0.4 0.8 0.8 1.2 1.5 1.8 1.9 2.,) 3.4 3.9 6.3 3.1 1.5 1.2 31.0121 1.0 0.8 0.4 0.8 0.8 1.2 1.5 1.8 1.9 2.0 3.4 3.9 6.3 301 1.5 1.2 31.b
1.6- 4.0 98 132 147 130 234 236 170 9S 152 313 410 486 5eO 530 214 200 4127III 1.1 1.5 1.7 1.5 2.7 2.9 2.0 1 • 1 1.8 3.7 4.~ 5.7 0.8 b.2 2.5 2.3 48.3121 1.1 1.5 1.7 1.5 2.7 2.8 l.O i. 1 1.8 3.7 4.8 5.7 6.8 6.2 2.5 2.3 48.3
4.1- 6.0 21 ')5 110 64 38 28 1 .. 9 ~O 98 55 93 203 247 48 31 1144III 0.2 0.6 1.3 0.7 0.4 003 •• 2 0.1 0.4 1.1 0.6 1.1 2.4 2.9 0.6 0.<+ 13.4121 0.2 0.6 1.3 0.7 ).4 0.3 ~.i 0.1 0.4 1.1 j.b 101 2.4 2.9 O.b 0.4 13.4
6.1- 8.0 6 10 62 28 5 2 1 1 2 5 7 22 86 133 19 b 395III 0.1 0.1 0.7 0.3 0.1 0.0 ~.o 0.0 J.O 0.1 C.l 0.3 1.0 1.6 0.2 001 4.6121 0.1 001 0.7 003 C.l r, 0.0 o.c O.J 0.1 0.1 0.3 1.0 1.6 0.2 O. 1 4.0'-.v

OVER 8.0 0 16 36 31 b iJ 0 0 0 1 1 5 18 60 4 (J 178III 'J.O 0.2 0.4 0.4 0.1 0.0 0.0 0.0 o.c oJ.v 0.0 001 0.2 0.7 0.0 0.0 2.1121 J.O v.2 v.4 0.4 0.1 0.0 J.O 0.0 o.i,) :J.O 0.0 0.1 0.2 v.7 0.0 0.0 2.1

ALL SPEEDS 208 282 393 325 351 369 315 256 344 587 762 940 1427 1238 416 336 8549
III 2.4 3.3 4.6 3.8 4.1 4.3 3.7 3.0 4.0 6.9 6.9 11.0 16.7 14.5 4.9 3.9 100.0121 2.4 3.3 4.6 3.8 4.1 4.3 3.7 3.0 4.0 6.9' 8.<,1 11.0 16.7 14.5 4.9 3.9 100.0

111=PERCENT OF ALL GOOD 085 FOR hilS PAGE
IZ)=PERCENT OF ALL GOOD JBS FOR THE SEASON

TOTAL OBS " 8549 DATA RECOVERy = 97.3 PERCE;H



•

•

•

::J>
""0
""0...,
::2:
o
:x



•

•

•

APPENDIX I

LAND PLANNING & SITE DESIGN STUDY
SEABROOK STATION
SEABROOK, NEW HAWSlIlRE

Prepared for
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
MANCHESTER, NEW HAMPSHIRE

Hy KLING/PLANNING
A Division of Tho Kllnq Partnership
Phi ladelphla, Pennsylvania November 1972



,
Norman Day, AlP
Director, Kling/Planning

Klmtl L. Sharma, Assoc. AlP
Project Coordinator



• TABLE OF CONTENTS
Page

LIST OF FIGUHES

LI ST OF PLATES

PREFACE & INTRODUCTION

Chapter I. SCOPE &FUNCTION OF KLING PLANNING ACTIVITIES

A. Project Scope & Description

•

B. Record of Procedure & Analysis

Chapter I I. PRINCIPAL CRITERIA &OBJECTIVES

A. Engineering and Operational ObJectives·

B. Environmental Objectives

C. Community Impact Objectives

Chapter 'I'. CHARACTERIZATION OF THE SITE & IMMEDIATE
ENV IRONS • • • • • • • • • •

A. Seabrook Community Context

B. Characterization of the Site's Existing
Environment

. ... .
3

6

6

7

7

9

<)

Chapter IV. PHYSICAL STRUCTURES -- DESIGN, CONSTRUCTION &
OPERATION . . • • • • • • . •• • 23

A. The Generating Plant 23

B. Plant Component Relationships as Affecting
Sltlnq 26

c. Specific Engineering/Operations Criteria 26

•

D. The Construction Process

E. The Education Center

30

35



•

•

•

Chapter V. PROPOSED SITE PLAN AND LAND ALLOCATION

A. Response to Criteria

B. Proposed Site Plan

C. Proposed Land AI location

. . . .
Page

37

37

39

42



•

•

•

LIST OF FIGURES

I. Development Program

2. Subregional Context

3. Existing Site Conditions

4. Depth to Bed Rock

5. Forest Types

6. Plant Communities and Zonations

7. Comparative Values of the Forest Types

8. Areas Above Elevation 20 Feet

9. Surface Drainage

10. Natural Systems and Areas of Ecological Significance

I I. Recreational and Visually Significant Areas

12. Synthesis of Natural Factors

13. Plant Layout and Components

14. Proposed Site Plan

15. Site Section

16. Land Use Plan



•

•

•

LI 5T OF PLATES

I . Site Aerial View - Existing

2. Site Aerial View - Proposed

3. View Looking West from the Bridge

4. View of Plant and Education Center Looking Northeast

5. View of Site Looking Northwest



•

•

•

PRLFACE & INTROOUCTION

In August 1972, KI ing/Plannlng was asked by Publ'ic Service
Company of New Hampshire (PSNH> to undertake a land planning
and site design study for a proposed major generatin~ station
at Seabrook, New Hampshire.

The site previously selected by PSNIt for this two unit, 2280
Meqawatt generatinq plant contained approximately 6~0 acres.
It is located directly \'Jest of Itampton Harbor, in the Town of
Seabrook.

In order to carry out this study and to make appropriate design
recommendattons It was necessary for KI ing/Planning staff to
analyze the physical, environmental, and community character
of the site and its surrounding area in relation to the
construction and operation of the proposed generating station.

Specific engineering/operational, environmental. and community
Objectives for the study were derived from meetings and dis­
cussions with the staff of PSNH, with Its prime engineerinq
consultant. United Engineers & Constructors (UE&C>. with other
project consultants Including Nuclear Services Division of
Yankee Atomic Electric Company. and with various local and
regional planning agencies.

The site design and related recommendations set forth in this
report uIt imate Iy emerged through a process of ba Iancl ng
environmental, engineering and community objectives and criteria.

Ardlitectural studies dealt only with overall physical plant
location and visual relationships as seen from th8 surrounding
areas without attemptinq to analyze In any major way the basic
plan layout engineered. to date. by PSNH and UE&C. Potential
concerts for a possible educational center were discussed, but
not dealt with in the recommendations, beyond the Question of
genoral location and access.

Tho qoneral location of the C'jeneratinC'j station's main structures
and the basic pattern of access roads and rai I I ines have been
reasonably determined; however, adjustments in the orientation
or exact location of individual components and ser-vice roads
may be necessary as more detal led engineering and architectural
deslqn work continues.

Final plans, in terms of detal led site planning and landscape
design as wei I as architectural treatment of the bui Iding masses
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and their interiors, remain to be developed. The basic land
use plan for protection, conservation, and active educational
and recre~tional use of the site wi I I also require more detal led
articulation along,wlth the elaboration of techniques for pro­
tection of the environmentally important features of the site
and restoration of those portions of the site expected to be
disturbed during the construction process •
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I • SCOPE & FUNCT lOt! OF KL II~G/PLANN ING ACT IVIT I[S

A. Project Scope 8. DescrIption

I. Scope

The scope of KI ing/Planninq study was to
provide rSNH with:

a. A comprehensive analysis of the
environmental characteristics and
development constraints of the pro­
posod site for the Seabrook Generat­
ing Station.

b. A prel iminary plan for the location
of the main bul Idln~ complex and a
generalized land use plan for the
balance of the land.

Simply stated, the charqe was to assist PSNH
In determining how a large qeneratlng sta­
tion could be bui It and ore rated in this
location in such a way as to minimize nega­
tive environmental and community Impact
and provide positive recreational and
educational benefits to the Immediate and
larger communities.

•

2. Scope Li mIts

The proposed site, the focus of this study
had been selected by PSNfI prior to the
Initiation of this study; simi larty, a
number of other decisions had been already
made. The size and general configuration
of the proposed generating station along
with the proposed method of cool ing and a
number of other desiqn construction and
operational requirements had been deter­
mined, and Kling/Planning was directed to
accept these established inputs.

This study was further I imited to include
only the land above the extreme spring high
tide (elev. 7.5') from the promontory of the
site west to the 80ston &Maine Ra1 I road
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3.

with the exception of the area west of the
tracks required for construction of the
generatln~ st~tlon.

This study, specifically, was not to
include any analysis of the salt marsh,
the Brown's River area, Hampton Harhor,
the b~rrler beach or State Park, the
ocean, or the proposed intake and discharge
pipin~ system.

The Plant Site

The site for the Seabrook Station Is located
in the northern part of the Town of Seabrook,
Rockingham County, New Hampshire. It Is
approximately 8 mi les southeast of the
County seat of Exeter and 5 miles northeast
of Amesbury, Massachusetts. The center of
the Boston Metropolitan Area is approximately
40 mi les south of the site. The nearest
large population center, inclusive of the
smal I surroundinq towns, Is Portsmouth,
New Hampshire, which is approximately
II miles north of the site.

The site contained within a 3000' radius from
the center of the qeneratlnq station complex
consists of approximately fi50 acres of land
on the western shore of Hampton Harhor. Of
the total (,50 acres, 430 acres are salt marsh,
220 acres are high ground of which 163 acres
Ile~east of the B&M Rat I road tracks. The
~rea adjacent to the site Is generally
undeveloped and sparsely populated.

4. Physical Function Area Requirements

•

The fol lowinq table lists
of the generatIng station
Indicates the approximate
for each (Figure I):

the component parts
by function and
land area required

2
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85.5

2B
•

ACRES

13
10
1

"

CONSTRUCTION PROCESS AREAS:

ENVIRONMETAL AND NUCLEAR
ENERGY EDUCATION CENTER II

TOTAL ACRES

" .

a CONSTRUCTION PARKIIIG ·1500 CARS 15
b CONSTRUCTION OPERATIONS ".5
c LAYDOWN AREA 10
d CONCRETE BATCH PLANT 7
• HEAVY EQUIP. MAINT. AREA .:3~-:-=7"_

.11.5

Pt.AHT FACIUTES:

a GENERATING PlANT 1
b GENERATIIIG PLANT 2
c SWITCHYARD
d WAREHOUSE,GATEHOUSE.

EMP\.OYEE AND VISITOR _ING
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KLING/ PLANNING

Nrn



• Function

a. Plant facl 11tles Area 1nAcres

Plant - Unit No.
Plant - Unit No.2
Swltchyard (345 KV)
Warehouse, gate hnus~

employees & vIsItors
park I ng

13
10

I

4

Sub total 28

b. Construction process areas

II

46.5

:3

\I .5
10
7

Sub total

Construction parkIng area 15
ConstructIon operations

Area
Laydown area
Concrete batch plant
Heavy equipment

,maintenance area

C. Environmental &Nuclear
Centers & a II ocated
exterior areas•

Approximate Total Area 85.5 Ac.

B. Record of Procedure & AnalysIs

I. KlIng/Planning Study Objectives

The objectives of the KI lng/PlannIng study
were as follows:

a. 5urvey and analyze the physical,
environmental, and comnunlty character
of the Seabrook site In Its site
context.

•

b. Survey and analyze the Immediate site
as to determine the best location and
orientation for the plant In consider­
ation of al I relevant engineering,
operatIonal, construction, environmental
and community Impact objectives and
crIteria derived from this study.

3
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c. Consider the aesthetIc aspects of
the main generating station structures
as to site locatlon.on the site and
their visual Impact on the surround­
Ing a rea.

d. Develop desiqn concepts for plant
location and for the best lonq term use
of al I other land within the site
to be contro I Ied by the PSNH.

e. Assist PSNH In preparation for their
presentations and hearlnqs with the
Bulk Power Supply Site Evaluation
Committee, the Public Uti Iities
Commission of New Hampshire, the public,
and others through the development
of pertinent models, written, and
graphic materials.

2. Reconnaissance and Survey

a. Meetln~s with the staff of PSNH and
Its ennlneerlng staff to determine
their objectives and criteria for
the study and for the generatlng
station development.

•

b.

c.

d.

Visits to the site and the surrounding
area to visually survey and document
the site and surrounding area photo­
graphically, from the air and from
the 9round.

Meetings with PSNH and UE~C, together
and separately to define design
constraints, to discuss the location
of the plant, and to out! Ine spatial
requirements of the plant's component
parts.

Discussions with PSNH and Nuclear
Services Olvlslon of Yankee Atomic
Electric Company (Yankee) In reference
to determination of spatial requirements
durinq the construction process both
In time and In area.

4
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e. Interface with the following public
agencies to determine rc~ulatory

controls, qoals, objectives, attitudes,
and key Issues:

State of New Hampshire, Office of
State Planning

Southeastern New H~mpshlre

Reqional Plannln~ Commission

Town of Seabrook Plannlnq Roard

Town of Hampton Fal Is Plannln~

Roard

Town of Hampton

5
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II. PRINCIPAL CRITERIA AND OBJECTIVES

A. Engineering and Operational Objectives

The principal engineering objectives and criteria
were reviewed through a series of group working
sessions that Included members of the PSNH staff
responsible for the project, PSNH's consultlnq
engineer, UE&C, and Kling/Planning. These
objectives are outlined below:

I. Engineerln8/0peratlonal Objectives

a. Meet the engineering, safety, and site
operational requirements of the project
as derived and discussed within the
scope of the Kling/Planning Study.
These requirements or criteria deal
with the plant units, their relation­
ship to each other, and their position
and orientation on the site.

b. Accommodate en efficient construction
process and layout through the analysis
of the area functions, their relation­
ship to one another, and the work flow
of labor and materials as per Kllng/
Planning discussions with PSNH, UE&C,
and Yankee.

c. Minimize construction costs of the
project In the aggregate by conslder~­

tlon of comparisons In the plant's
site location and orientation, the
plant's process and layout, and the
road, ral I, piping, and transmission
line rights of way -- al I In reference
to the site's physical characteristics.

d. Reserve space for future expansion.
Although futuro expansion Is not pre­
sently beln~ considered by PSNH for
this site, briefly review areas on­
site adjacent 1u the plant In Its
alternative site positions for any
expansion with Its effect upon the
site's natural envlron~~ntal and other
physical characteristics.

6
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e. Reserve space for evaporative cOoling
equipment In the event once-through
open system of IntaKe and discharge
of ocean water offshore, Is not
approved.

B. Environmental O~ectlves

The principal criteria and objectives that guided
the development of the site plan may be stated as
fol lows:

I. Protect the natural processes to the
greatest degree possible over the entire
site. Specifically this would Include
avoidance of encroachment Into the salt
marsh by the construction activities or
e~ements of, the power station complex, and
maintenance of natural drainage patterns
wherever possible.

2. Preserve and maintain areas ecologically
significant to the site, the Town of
Seabrook and the New Hampshire seacoast
region.

3. Preserve and maintain areas of recreational
and visual significance.

4. Minimize disturbance of the site during
construction and In plant operation.

5. Enhance the area as a whole.

c. Community Impact Objectives

The evolutions of the site design also responds to
the fol lowing objectives.

I. Maintain continuous public assess to

a. clam flats
b. salt marsh
c. Brown's River
d. The Rocks

7
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2. Minimize cost and complexity of land
acquisition and relocation problems within
the exclusion zone.

3. Consider provision of recreational faci li­
ties for residonts of the Town of Seabrook
and others.

4. Provide for possible public use of those
portions of site not needed for plant
operation.

5. Develop the posstbl Ilty of an Education
Center for power and environment related
subjects.

6. Minimize the disruption of traffic on
U.S.Route I during the construction of the
plant •
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•

•

III. CHARACTERIZATION OF THE SITE Arm IMMEDIATE ENVIHOI~S

A. Seabrook Community Context

The site is located in the Town of Seabrook.
Rockingham County, New Hampshire. ooston is about
40 miles to the south and Portsmouth, New Hampshire
is about 12 miles north of the site (Finure 2).
The environs of the site are generally rural, how­
ever the new qrowth In the township is clearly subur­
ban. The growth in Seabrook has been predominantly
garden apartments and mobile homes. ~1any of the
people occupying the garden apartments are employed
in Massachusetts. Another factor contrlbutin~ to
this growth in population Is the conversion of sea­
sonal homes to year round occupancies. Seabrook does
not have a public sanitary uti Iity system, therefore
all development rei les upon ground disposal sanitary
systems.

According to the U. S. Census of Population (1970),
resident population of Seabrook was 3,053 persons.
During the summer season, the population Is esti­
mated to be In oxcess of 5,000 persons. The perma­
nent residents are concentrated In the south central
section of the town near Collins Street and South
Main Street. The Route I corridor is another popu­
lation center. Both of these areas are wei lout of
the range of the exclusion zone.

The Interstate Route 1-95 and U. S. I (Lafayette
Road) are the principal roads serving the New Hamp­
shire coast and Seabrook. Lafayette Road has been
developlnn as a traditional commercial strip. These
highways provide access to the power station site.

B. Characterization of the Site's Existing Environment

The land. form of the ~enerator construction site Is
a triangular promontory surrounded by a tidal salt
marsh. The site Is underlain with a hard igneous
rock, and It is punctuated by a hi~h point at the
roost easterly edqe known as "The Rocks". A saddle
dominates the central portion of the site. When
measured from the ral I line the site Is approxi­
mately 3700' lon~ and about 1500' wide at Its mid­
point. The raj I line divides the site Into two

9
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parcels totalling about 220 acres, 57 of which lie
to the west of the right of way. The total land
area east of the ral I line and above extreme hl~h

tide (~Ievatlon 7.5) Is about 163 acres.

I. Historical Land Use

Seabrook marsh, which surrounds the power
station complex site has a long history of
agricultural uses that be~an in the early
18th century and continued untl I the late
19th century. The salt marsh was a basic
and reliable natural source of hay for the
local farmers' cattle. Concurrently, the
upland areas of the site were logged for the
larger white pines and oaks. As evidenced
by the remnant rock wal Is, some of the
original forested areas were cleared for
farmland.

•
2.

3.

Exlstin~ Conditions and Activities

Agricultural uses of the site and salt marsh
concluded at the beginning of the 20th
century. Today, the northwest part of the·
site Is occupied by an open burning dump
which is operated by the Town of Seabrook
for Its residents on land owned by Publ ic
Service Company. The Exeter-Hampton Electric
Company maintains a transmission line with a
right of way across the site of about 100'.
An area locally known as The Rocks is located
on the eastern section of the site. This
area Is used as a favorite access point to
the clam flats lying to the east (Figure 3).

Bed Rock Geology and Oepth to Bed Rock

The Seabrook Station site is underlain by a
hard Igneous rock known as Newberryport Quartz
Diorite. It is very competent and the boring
logs show retrievals to have averaged between
90% and 100%. In many areas rock outcrops
are apparent and in some i'ns1:ances are above
elevation +15 feet. The depth to bed rock
drops considerably to elevation -40 feet In
the northwest area of the site. Figure 4
describes the depth to bed rock conditions.

10
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The Senbrook Nuclear ~}neratinq Station Site
for tho most purposes can be described as
boing entirely wooded, except for about 5
acres of l<lnd currently lJelno used as the
dump, a ~ravel ro~d known as the Rocks Road,
and a hiqhly disturbed area in the northwest
section of the site. The disturbed areas
are old abundoned fields now occupied by
thin stands of white pine. The agricultural
and lumberinq activities of the 18th and
19t1l centuries have greatly affected the
original nature of the site's woodlands.
Consequently, one cannot think of them as
being primeval or vlr~in stands. Hodgson's
report reco~nized the fol lowing forest com­
munities.

a. Hardwood - r~ed Cedar Edge; edge of
marsh.

b. Upland Oak - Hickory; rocky ledges
often adjacent to marsh •

c. Swamp Hardwoods; upland areas with
poorly drained soi Is.

d. Upland hardwood - Lverqreen; older
Interior forest areas.

e. Hemlock Ravine; along an intermittent
wei I shaded stream.

f. Old Field Pine; disturbed ~reas for­
~~rly in cultivation.

These forest associations are shown
5, and are briefly doscribed below.
Communities and their zonations are
ted I n Figure tj.

a. Hnrdwood - Hed Cedar Ed~

in Figure
Plant

Illus1ra-

•
Virtually the entire perimeter of the
site alon~ the salt marsh is lined
with a narrow band of hnrdvlOod tree

1\
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cov~r composed of red cedAr, reo nn~

whit~ 0~k5, shoghark and piqnut
hickories. In moister edge conditions
red maple, black qum, nno SWnmp white
oaks dominate the upper canopy.

The understory is made up of h~vherry,

c;hadbush, sumac, catbrier and poison
ivy. In additio~ the ed~e is occupied
hy thickets of hi'lh hush blueherry,
wi Idrose, catbrier nnrl sassafrns.

nevclopmP.nt Impl icatlons

Thic; narrow (?OO' max.) storm swept
~and of trees and shruhs benrs the
hrunt of the prevai' in~ winds and
hl~h salinity rates resultinq from
unusual high tides. This is n
soeclallzed plant community that has
successfully adapted to a harsh and
demandinq e~viroment. It's key
function is to offer protection to
the upland forest, thpr~fore if it

. Is ~reatly disturbed one can expect
the upland forest edqe to become
suhject to windthrow.

The ed~e, includinn Red CRdnrs, also
provides n~ importa~t visual scrppn
that wll I function to reduce the visual
impact of the plAnt both on the site
and from adjacent aroas.

Oevelopment of the site, wherever
possihle, should be I imited to a
dis!ance of 200' from th~ protectin~

edge in order to assure n reduced
Impact on the forest communities and
the visual effects of the completed
project.

b. IIplnnd Oak-Hickory

The upper Cnnony of this forest type
Is domlnnted hy Red, White nnd Rlack
()nk thnt occupy 1h~ nrens of the site
where heorock is near or nt the surfdce.
In some areas alonq the Roc~s Road it

'2
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c.

Is ~pparent th~t this ~rowth hnS in­
fi lied former pasture lands. The
canopy is not dense, the trees are
widely spaced, and thp. stems are not
over 74 inches diameter at breast
height.

The understory is made up of catbrier,
Lowbush blueherrv, Grey doqwood,
poison Ivy, Raybcrry and Shadbush.

Implications for nevelopment

The Upland Oak-Hickory forests on the
sitp. are well drained. Their key
function with reqard to the project
Is their ability to reduce the visual
impact of the power station. This is
especially true of the forest that
occupies the ~rea I<nownas "The Rocks".
In addition to its visual qual ities
the Ilplnnrl oak-hickory offers an
Important educational resource,
especially in the transition lone
between the lJpl~nd Hi'lrdwoods located
In the southwestern area of the site
adjacent to the Hemlock ravil"e. The
project and its construction process
should, therefore, be discoura~ed

from expandin~ unnecessari Iy into
this zone.

~warnp Hardwoods

The upper canopy is dominated by Red
maple, ned and White oak ~nd occasional
Tupelo. This forest type is associated
with soi Is which are poorly drained
and have surface water during the
winter, late fal I and eurly sprin~.

These sol Is occur to the north of Pocks
Road and ~encrnlly alonn hath sides
of the noston and Meline Rrlilroarl, that
portion of the sitp. most disturbed hy
man's Pflst flctivities, i.e. 1he dur~D

and old ab~ndoned field~.
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d.

Impl icatlons for Development

This forest ~ommunity has a versati Ie
ahl lity to adapt to changino water
regl~es. Their prime function durin~

and after development should he to
provide areas for the filtration and
disrosa l of storm surface water and
silt and sediment abatement areas.
The SW;:'ITIP hard\'loods areas i'l re
suitable locations for pa~kinn lots,
warehouses and the switchy~rd com­
ponents of the project.

Upland Hardwood-Evergreen

This forest type is the oldest plant
community found In the study area
and is located south of Rocks Road
and we~t of' the existing ttanslTlission
line. The upper canopy is composed
of Red and Alack naks~ Reech and,
Hemlock are found in abundance. It
is,aesthetical Iv end ecnlo~ically, a
valuable forest type found on the site •

Implications for Development

Every attempt should be Made to ITIlnlmiZe
the impact of +he project developmel"t
on this forest communitv hecause of its
Inabi lity to adjust to redical chan~es

In water regime and exposure. In the
southwestern sector of the site it
enjoys a protected hahitat and is
associated with the Hemlock ri'lvinels
drainafJp. area. These forest lyres
comhlne to form a uni~ue i'lnd 5ionl­
flcant study area not found elsewhere
on the ~Ite and should he retained.

e. Hemlock Ravil"e

The Hemlock ravine occupies about 8 :=Jcr13S
and Is located In the extreme southwestern
arei'l of the 5 i te on the steep 5 lopes of
an Intermittent stream.

III
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1.

Implications for Development

The Hemlock ravine and its drainage
area should be excluded from 0 1 I
intensive development. The preser­
vation of the adjacent draina~e area
is also necessory to assure the
continued surViv~1 of the stand.
Its special ization contributes to
Its vulnerabi !Ity to radical chan~e

or overuse. The ravine and its
supportin~ drainage area, occupied
by the upland hardwood forest, form
a un iflue site resource that cou Id
becomc one of the foci I of the
generatlnq station's educational
center.

Old Field Pine

Whitc' pine dominates this forest
type which recently invaded fields
that wer~ formerly used for agri­
cultural uses. The stands are dense
and generally homogenous. For the
most part the Old Fields are located
west of the Roston & Maine rights of
woy, north of Rocks Road.

Implications for Development

Becausc of their location on the site
and their pioneer character the Old
Field Pine stonds offer no constraints
to development. Their value, however,
rests In their abi lity to visually
screen certain aspects of the
~eneratln~ station complex.

5. Comparative Values of the Forest Types

•

a. Fi~ure 7 ~raphlcal Iy displays the
relativc volues of the forest types
found on the site with re~ard to the
generatln~ station development. The
forest ar~as ore ranked in order of
ascendinq importance •

15
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b.

The selected criteria for establishing
the compar~tlve values are I isteo
be low.

(I) Uniqueness to the site and
the Seabrook sub-reqion~

(2) Sensitivity to major changes
in the forest hahitat.

(3) Abundance on the site.

(4) Visual amenity.

(5) foucational potential.

Description of the Forest Areas.

Area I. Swamp Hardwoods nnd Old Field
Pine; approximately 123 acres. The
canopy is dominated by Red maple which
has an aspect and exposure to the north
winter winds. Both the Swamo Hardwood
and Old Field communities are associated
with previous disruptions resulting
from a~rlculture practices.

Area 2. tip land Oak Hickory;
af,lproximately 21 acres. This forest
type is associated with well drained
soil and very frequently are sited
on rocky ledges. The trees are thinly
spaced, somewhat stunted and have
a light canopy overhead.

Area 2a. Upland Oak-Hickory;
approximately 14 acres. Essentially
the same conoitions prevai I in this
area, however its geonraphlcal
location Is critical with re~ard to
the provision of a visual screen of
the project as .i+ would be seen from
north, east and south.

Area 3. Upland Hardwoods - Evergreen;
approximately 24 acres. This canopy
is well developed with the oominance
of Red and Black oaks. Beech and

1&
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Hemlock make up another Important
sector of this forest type. These
areas are ecolon1cal Iy and aesthetl­
cally Important to thp. site.

Area 4. Hemlock Ravine; The Red
Cedar Fdqp. and the Hahltat of the
Wild Coffee Flower; approximotely
39 acres. These vegetation zones
are difficult to replace and play
an important role In maintaining the
natural systems of the site.

6. Areas Above Elevation 20' and 25'

Figure 8 delineates those areas of the site
that are 20' to 25' above mean/sea level.
As a safety precaution, the power station
complex has been set at an approximate
elevation of 7.0'. Those areas above elevation
20' occupy approximately 103 acres of the
site, east of the Boston and Maine Railroad.
Areas with elevations 25' ~nd above occupy
approximately 35 acres.

7. Surface Drainage

The Rocks Road ~enerally defines the major
site drainage divide, with the surface water
draining in a north-south pattern. As
shown on Figure 9, minor divides surround
the Hemlock ravine area and comprise about
13 acres. Except for a 0.5 acre pond, known
as Doctor's Pond, which Is fed by surface
drainage, no permanent surface waters are
found on the site. The surface soi Is are
heavier and less permeable on the south
side of the major drainage divide, conse­
quently two intermittent streams are found
here. The potentl a I for surface impoundments
exists at the base of these streams.

Implications for Development

In order to minimize the concentration of
storm water runoff, the siting of the generating
station should take advanta~e of the existing

17
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naturaldraina!:1e patterns by dlstributln9 the
runoff to the north side of the major oralnage
divide which runs along rld~e I ine coinci­
dent with Rock Road. Excluding the construc­
tion lay down sp~ce from the drninaqe oreas
that support the Hemlock ravine would r~5ult

in the continual survival of this unique
site fe;,ture.

8. Natural Systems and Areas of lJnlque [cotoglcal
Significance

Figure 10 identifies those natural features
of the site that are unique and ecologically
significant. This Is the wi Id coffee
(Triosteum aurantiacum) habitat areas located
alonq the southern perimeter of the site
east to the exlstinq transmission line right
of way, the Hemlock ravine, and the hardwood
edge.

Implications for Devp.lopment

•
a . Wi Id coffee han Itat an~a

Hodgson's study of the indigenous plant
I ife reported the first record in
New Hampsh Ire of the herbaceous wI Id
flower known as wi Id coffee. With
regard to its occurrence throughout
the rest of northern New England, it
Is only found In Maine on three or four
widely separated locations. The site
development of the qenerator station
should he directed away from this
area.

•

b. Hemlock RAvine

The ravine and Its adjacent drainage
areas should be recognized for Its
uniqueness to the site, and for this
reason, it has been recommended for
exclusion from both the project and
construction layout development areas •

18
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c. Red Cedar Hardwood Edge

The entire perlmoter of the 51te Is
bounded by a Red Cedar hardwood edge
that protects the Interior woodlands
from the winds,' salt spray and seasonal
hlqh tides. The site deslqn of the
qenerator statIon complex should
preserve this ed~e wherever possible.

9. Recreational and Visual SI9niflcance

Figure I I Identifies those areas on the sIte
that hold recreational and vIsual significance.
The Rocks, Area I, currently serves as an
access point for local clammers, and commands
wide views across the salt marsh toward
Hampton Harbor and Beach. Area 2 Includes a
landscape feature locally known as the third
cove and a former rock Island. The third
cove has Important views across the salt
marsh toward Seabrook Beach. Area 3, known
as the second cove, tncludes the base of
the Hemlock Ravine and overlooks a salt water
pond that serves as a waterfowl feeding area •

Implications for Development

The landscape features described above should
be considered as Important elements that hold
a high potential for eIther educational or
recreational activities. The areas known as
the Rocks should continue to provide access
to local clammers. Area 2, or the third
cove, can function In association with the second
cove as an educatIon and envIronmental study
center.

10. Synthes Isand Surrmary of Natura I Factors
and Development Constraints

In order to ascertain the relatIve value and
Importance of the natural systems of the site
as with respect to the development program,
a synthesIs map was developed (Flqure 1/.).
The elements of the natural systems were
ranked In ascending Importance (1-4), accord­
Ing to their sensItivity to drastic change,
deqree of man's prior disturbance of the
site's natural systems, constructIon

19
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Ilmlt~tlons such as shallow depth to ,bed
rock, natural surface drainage patterns and
uniqueness to the site and Seabrook sub­
region.

Priority Area No. I. It consists of dis­
turbedareas-such-as the town dump, existing
transmission lines and abandoned old fields.
The swamp· hardwood forest community is the
dominant forest type associated with these
.zones.

Natural Functions

Most of this area has been radically altered
In recent times, therefore the natural
function can .be described as recovery in
nature.

Heconmendations

This area can absorb the ful lest impact of
the development pro~ram. The generating
station, construction spaces, and- access
roads shou Id, ~Iherever poss i bIe, be located
In this area.

Priority Area {West> No.2. It is composed
of Upland Oak-Hickory forest type. Shallow
depth to bed rock can be .expected in the
northernmost sections of this area. The
Individual treos are wei I developed.

Natural Functions

This area Is representative of the undis­
turbed forest type thilt occupied the site
prior to man's disturbance. It is stable
and can withstand some environmental change.

Recommendations

This ~reil can effectively provide a screen
that wi I I act to reduco the visual impilct
of the qeneratinq complex. Construction
wi 1I by necessity have to encroach Into

20
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this area. Nevertheless, this encroachment
should be limited to construction laydown
spaces. After construction, a landscape
'restoratlon program could improve this area.

Prio!,i..!.¥- Area (East) No.2 - The Rocks.
The forest type in this area is essentially
the same as Area No.3. However, its geo­
graphical location and landform are signifi­
cant with rerlard to the major views afforded
and the access to the clam flats.

Recommendations

This area is recommended for exclusion from
al I development because it offers an impor­
tant opportunity to screen the generating
complex from Hampton Ueach and wi I I retain
the historical access. point to the clam
flats. A limited parking area should be

. provided in conjunction with a boat ramp
able to accommodate smal I craft of about
16 feet in length.

Priority Area No.3. It consists of the
surface drainage areas that sustain the
Hemlock ravine, and the wetlands on the site
that support the oldest sections of the
Upland Hardwood Forest - Hemlock Beech.

Natural Functions

\. Upland surface drainage areas that pro­
vide the interface between tidal and
terrestrial hydroloqical systems.

2. Supporting draillaC"je areas for the Hemlock
ravine and the oldest forest type which
Is the Upland Hardwood - Hemlock Beech.

RecorM1Cndations

These areas should be uti I i zed for I imi ted
educational and recreational activities.
The site plan should designate this area for
use as the educational center site •
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Priority Area No.4. It Is composed of the
Hemlock ravine, the perimeter buffer edge
Including Red Cedar Hardwoods, and the
habitat for the wild coffee flower.

Natural Functions

I. Unique to the site and northern New
England.

2. Protection of Interior woodlands from
winds, salt spray and extreme spring
high tides.

3. Interface with tidal and terrestrial
hydrological and ecological systems.

Recommendations

Th Is area Is,recommended for. conservati on.
Construction activity, If any, should be
limited and controlled carefully •
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IV. PHYSICAL STRUCTURES -- DESIGN, CONSTRUCTION & OPERATIONS

A. The Generating Plant

I. General Description, Operations & Servicing

The nuclear gener~ting station at Seabrook,
as conce Ived by PSNH \'Ii th UE&C, Is comp r i sed
of two nuclear generating units with a
combined net electrical output of 2280 Mega­
watts, or 1140 Megawatts each unit. The
two-unit plant requires a plant area of
approximately 23 acres with the two units
sited adjacent to each other for maximum
service, operations, and security effi­
ciency. Thirteen acres of land are
allocated to the functions of unit no. I,
10 acres for unit no. 2.

The plant Is to be served by both rai I and
road In the form of a spur line Into both
unIts from the Hoston & Maine railroad line
borderIng the site on the west, and an
access and service road from the major
north-south arterial, U. S. Route I, fur­
ther to the west.

Rai I rights of way are required into the
turbine hal Is and Into the fuel storage
ends of each unit. The access and service
road enters the plant complex to link up
with a service road surrounding the plant
and surroundIng each unit. At the entrance
to the plant, a gate house wi 1I nrovlde.
a positive security checkpoint for employees,
service personnel, and the public, if and
when permitted. This checkpoint wi I I be the
only legitimate means of entry and exit from
the immedlato plant area within a security
fence which is to surround the plant, exclu­
sive of gates at the rai I spur rights of way
for occasional use to.permit servicing the
plant.

As part of the total generating station
complex, but outside of the plant area,
40,000 sq. ft. of warehousing space, the
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2.

gate house for positive access control, and.
a parking area for plant employees and
visitors (100 cars) wi I I be required for a
total estimated land area of about 4 acres.

Summary of Plant Facilities Area

Function * Area (acres)

Generating Unit #1 plant 13
Generatlnq Unit #2 plnnt 10
Switchyard (345 KV) I
Warehouse, gate house,

employees & visitors
parkl n~ 4

Total * 28 Acres (approx.)

* Exclusive of rights of way and land
areas beyond immediate limits of function
named.

Plant Components

Each plant unit is made up of a series of
component structures which house the equip­
ment and processes for storage and treatment
of the fuel, generation of steam, and crea­
tion of the electricity required. Along
with these structures are those which house
the support and monitorin~ functions of the
plant. Those structures which have the
greatest visual impact. aside from the mas­
sing of the entire unit. are as fol lows: ~*

• The nuclear reactor containment bui Idinq.
a domed cylindrical structure with a
diameter of ISO' and a heiqht to the top
of dome of 190' ~

• The turbine hall housing the turbine units
necessary to qenerate electricity. It is
325' long x 13~' wide and 140' high. At­
tached to the turbine hall is a heater bay
space measuring 325' lonq x 65' wide and
65' high.

** Oue to the preliminary state of the design.
al I dimensions are approximate •
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• • A fuel storage bui Iding of 107' long x
92' wide and 80' high for storage, ship­
ping, and receivin~ of new and spent fuel.

The plant wi I I contain, at a minimum,
structures and areas for the fol lowing func­
tions, also shown in fi~ure 13.

Function and/or structure Unit I Unit 2

•

Nuclear Reactor Containment
. -. Turb i no Ha II

'Heater Bay
Fuel Storage Bui Idlng

Primary Auxi liary Oui Idin"
Contro I Room
Diesel Generator Bul Idin~

Waste Treatment
Pump Room

Personnel decontamination
area (change, lockers,
and shower areas)

Administration & Service
Building

Off ice Bu I Iding

Tanks:
Refuel i n~ Water
Pr i mary Water
Demineralized Water &

Condensate Storage
Fire Protection

Spent fuel pool; cooling
and cleanup

Condensate tube withdrawal
area

Total Plant Area (acres)

*
*
*
*

*
*
*

*
*

*

*
*

*
*

*

*

13

*
*
*
*

*
*
*

*

*

*
*

*

*

*

10

•
23 Acres Total - Units I and 2

NOTE: Function and/or structure noted by
asterisk under Unit I or Unit 2 indicate~

the physical location of its structure only
with sorvlce to either or both units •
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CONTAINMENT STRUCTURE

TURBINE HALL

HEATER BAY

FUEL STORAGE

ADMINISTRATI~Na SERVICE

GATEHOUSE

WAREHOUSE

SECURITY FENCE

RAIL SPUR TO TURSINE HALL

RAIL SPUR TO FUEL STORAQ.E

PLANT SERVICE ROAD

PLANT ACCESS
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~. Plant Component R~latlonshlps as Affecting Siting

The physical relationships between nuclear gener­
ating units no. I and no. 2, and that of the
Individual structures and other components within
each unit have been, for the purposes of this
study, set by engineering, safety, and opera­
tional requirements. It was found, during the
process of this study, that two basic modifica­
tions In these relationships could be considered
to satisfy several specific criteria in the
development of Kling/Planning recommendations.

I. Flipping of the original UE&C component
layout of both unit I and unit 2 around
the major turbine hall/containment
structure axis so as to effect shorter
cooling water intake and discharge piping.
For anyone s.i te location, comparJng the
above layout for layout, with piping
rights of way from the north and east,
this modification could save approximateiy
160 linear feet of piping to unit I and
approximately 270 linear feet of piping to
unit 2•. An additional 50 linear feet of
piping is also saved, theoretically, by
the dimension reduction discussed below.

2. Reduction of the distance between the
administration and service bui Idlnq of
unit I and the turbine hall of unit 2 from
100' to 50' decreases the overal I limit of
structure dimension for both units by 50'
in one direction. This would help to pre­
serve, to a greater degree, the environ­
mentally important edges of the site at
the salt marsh and reduce the total area
required in the site interior.

C. Specific En~eerinq/OperatlonsCriteria

I. Plant elevation

Grade elevation of the qeneratinq plant,
Includin~ units I and 2, shal I be at 20' to
25' above sea level •
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2. Access

a. Ral I and road access Is to be pro­
vided to both the turbine hal I and
the fuel storage ends of both units I
and 2 ("cold" and "hot" sides of the
generating plants respectively).
Ral I rights of way must be provided
for construction and on-site equipment
assembly purposes and continued for
plant servicing requirements after
completion of construction. Radl I
of rail curves Into the units are to
be not less than 250'.

b. Provision Is to be made for accommoda­
tion of special ral I vehicles such as
"schnaubel cars" for the transport to
the site of ~)Vers i zed, ovei"'we Ight
plant components during construction
and plant operation •. To avoid ral I
spurs with a minimum of 1400' turning
radii Into the plant units required
for these special ral I cars, a 350'
<minImum) long unloading point on the
plant ral I spur Is required as close
to the main line as possible, and
before the beginning of the normal
ral I turns Into the plant Itself.
These plant components wi I I be trans­
ferred to truck at this unloading
point.

c. New fuel Is to be delivered to the
plant by truck. Depending upon the
economics and regulations In effect
at the time of fuel shipments, spent
fuel Is to be removed from the site
by ra I I or truck.

•

3. The generating plant should be sItuated to
minimize rock excavation. Location of the
generating plant should reflect considera­
tion of fl I I necessary to reach the required
plant elevation •
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4. Areas which deal with radioactive materials
and their handling, and. the processes In.
which they are Involved, are to be segre­
gated from those functions where these
materials and processes are not Involved.
Through a series of enclosed walkways and
tunnels, personnel Involved with radio­
active processes, as designated, wi I I pass
through a decontamination unit, having
change, locker, and shower faci lities.
This unit Is to serve both of the generat­
ing units and should, therefore, be

. located between them.

5. Consideration should be given to the
orientation of containment structures
for it wi II have Impact upon land acquisi­
tion. In addition, location of contain­
ment units in any area wi I I restrict acti­
vity In the adjacent areas.

6. At this point in the desi~n of the
generating plant, two 9' diameter dis­
charge and two 9' diameter intake pipes
will be requi red to hand Ie its cool i ng
water requirement. The routing for this
piping wi II, in general, be eastward
through the salt marsh, under Hampton
Beach and out into the ocean. The high
cost of running this piping indicates
the need to minimize plpinq length wher­
ever possible.

7. Hal I spur and access road rights of way
to the plant should be minimized in terms
of length and width to preserve as much of
the site as possible. Economics of
engineering, operations, and servicing of
the plant also dictate this requirement.

Access to the p Iant by road wi·1 I be f rom a
main road running west to Route I. This
road wi II tie into the service road rl ngi n9
the plant, once inside the security area.
Both of these road systems should be In
place at the commencement of construction
to be used during the construction process,
and subsequently for plant operations •
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8.

9.

10.

The existing pUblic road to the south of
the main access road Is to have Its
eastern terminus just west of the B&M
railroad to reinforce the'sin9le-entrance
concept of the plant and to preserve the
low traffic character of this existing
road In keeping with community desires.

Basic security control for the plant is
to be provided by fence around the plant's
perimeter Just outside the service road
that rings it. A sin~le security check­
point wi II be provided with a gate house,
at the main access road to the plant where
It meets the fence. Secondary gates will
be located at points of penetration by the
service rai I spurs for occasional use only.

The road to the education center, under
consideration, wi II turn off south from the
main access road just before the gate ho~se.

Access to the public areas east of the plant
out on the promontory will be by road
starting at the security fence. Both pub­
lic roads discussed above should have their
entrances visually control led from the gate
house.

Future expansion of the generating plant
Is at this point in time not being con­
sidered, nor are any plans being made by
PSNH for such expansion.

Surface Cooling Contlnge~. As set down
In tho Charles T. Main, Inc., Engineers,
report dated Apri I 1972 entitled "Seabrook
Nuclear Plant Condensing Water Study"
(relative to comparative methods of
condensing turbine exhaust steam in the
gencratin1 plant and alternotive to the
once-through open system of intake and
discharge of ocean water offshore), the
concept of closed circuit canals with a
spray module cooling system with site
coverage exceeding roughly 2.6 mi I lion
square feet was reviewed .
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Within the scope of this Klin~/Planning

study, the spray module coolinq alternative,
using extensively the east side of the b&M
rai Iroad tracks, is not compatible with
this study's objectives.

The Construction Process

Th is-sect ion sets forth the biJS ic requ i rements of
the construction process for SeabrooK Station.
Interrelationships of these requirements are shown,
however the emphasis is on the relationship of
these re~uirements to the Site.

I. ObJectlves_

The objectives in development of a con­
struction process layout for the plant are:

a. Develop a layout of areas which is
efficient for the construction work
flow process, minimizinq the time and
distance required to move labor and
materials in support of the ~oal of
execution of the work at the least
cost in the shortest possible time.

b. Minimize land acquisition by keeping
all facets of the construction process
within the 3000' exclusion zone.

c. Protect the silo from the destruction
of its natural environment a~d its
existin~ ecosystems to the qreatest
deqree possible.

d. Assist in keeping the construction of
a facility of such ~reat scope from
havin~ a community impact any 9reater
than absolutely necessary.

2. Construction Process Areas

Close to 47 acres of site area using both
sides of the exlstin~ B&M rai Iroad tracks,
as necessary, wi I I be required for the
construction process of the plant exclusive
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• of thp. immeeJi"te pl,mt construction site
itself. Major components of the total area
requirements are briefly described below:

•

•

a.

b.

c.

Construction parking - 1500 cars:
15 acres. This area must be adjacent
to the construction operations area
which wi II be Immediately adjacent to
the construction 'site. This parking
space may be made up of several areas
rather than just one; however, the
smal I size of the site and this space's
essential proximity to the main ser­
vice and entrance road almost dictates
a sin~le location. This relationship
to the construction operations area
wi I I be essential to the efficiency
and economics ot the labor flow to and
from the construction site.

Construction operations area: 11.5
acres. This area wi I I contain the
tollowlng functions:

Chan~e and wash houses; toi let
faci t ities.

Offices and shacks for supervisory
personne I.

Supervisory personnel parkin~.

Equipment parkinq.

11 me off Ice.

Equipment maintenance and storage
areas.

Welding shops, etc.

Warehouse - to be permanent for
future plant use.

Construction laydown area: 10 acres.
This area wi I I he used for the
receiving, stor~~n and flnishlnq of
such materials oS piplnq and strlJc-
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tural steel. Althouqh this area may
be located off-site, its proximity to
the construction site is essential.
Size of loads being hauled by truck,
rat I, or both should place this area
along and adjacent to both mode rights
of way.

Construction laydown space can also be
provided within the immediate construc­
tion site, depending upon the construc­
tion sequencing for the two units.

d. Concrete batch plant: 7 acres. The
batch plant may be located off-site but
must be located so as to al low free
movement of trucks on a very strict
time schedule to and from the construc­
tion site. Storage of aggregates and
cements' and operati on of f il Ii nq the
trucks do not make for compatibi lity
with other construction processes, and
therefore may require a more remote
location.

e. Ileavy equ Ipment ma Intenance yard:
S acres. This area may also be
located off-site, and Is for the ser­
vicing and maintenance of large
pieces of construction equipment such
as cranes, gradin9 equipment, etc.
Its location should not be below
transmission lines.

It is important thdt those areas which
can be placed off-site, be located on
tho west side of the existing B&M
tracks and adjacent to the main access
road to the plant to permit as much
land as possible on the east side to
be left undisturbed - i.e., the Hem­
lock ravine and the site's peripheral
areas •



t. Surnmary - Construction Process Areas• - Construction parklng-t500 cars
- Construction operations area
- Laydown area - piping and

structural steel (mny be
off-site)

- Concrete batch plant (may be
off-s I te)

- Het.lvy equipment maintenance
yard (rnay be off-site)

Total construction process areas

3. Construction Roads

15 ac.
I I .5 ac.

10 ac.

7 ac.

3 ac.

46.5 ac.

•

•

The main service and access road to the
plant wi II serve as the main construction
road and must' be constructed for heavy duty
use. The same requirement wi 1I apply to the
in-plant rinn service roads.

Construction roads should follow transmis-·
sion line rights of way,existing scars, and
disturbed land areas wherever possible.

4. Construction Work Force & Site Accessibi I ity

The main access road to the plant is the
only rot.ld presently contemplated for con­
struction use providinn positive plant
security (exclusive of any spur road re­
quired for construction of the education
center) •

5. Ral I/Ro~d Crossings

Due to the existing and expected infrequent
service on the B&M rai troad tracks, cros­
sing of the tracks by the construction
(mt.lln access) road wi I I be at nrade.

6. Cooling Water Intake/Uischarge Pipelines

Placement of this pipinq through the salt
marsh, the river and harbor areas, etc.
wi I I probably require a six-month con-
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7.

8.

structlon period In anyone area d~eto the
digging process, placement of the pipe, and
restoration of the overburden.

Construction schedule wi I I be set to avold
periods of severe weather. Work wi I I begin
in March and continue through November.

Impact of the construction wi I I be minimized
during the summer vacation periods.

Construction of the pipeline across Hampton
Harbor wll I hopefully be held to one season.

Cooling Water Intake Structure

Location of this structure Is proposed for
a point Immediately north of the Hampton
Harbor inlet. 'Design and construction of
this building or structure must take into
account Its location within the state park
and be physically compatible with the
conmunlty In which It sits. Recreational
facl Iitios and areas, where disturbed or
eliminated, should be replaced here or else­
where.

Construction Debris

Removal from the site may be by truck, rai I,
or both.

9. Approximate Construction Schedule
Commencement of Work as Conceived by PSNH
8. Yankee.

Anticipated time for construction startup
Is January 1975, at which time parking areas,
job mobilization, excavation, rough grading,
will beg In.

Summary: Plant construction time (anticipated)

•

Commence:
Complete:
Duration:

1975
1981
± 72 months

50-54 months of heavy
construction
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E• The Education Center

Kllnq/Plannlng was asked to consider the client's
desire to provide educational facl tities for the
publlc~ In the fields of nuclear eriergy and environ­
mental scIence, as part of theIr plan for a generat­
In~ station at Seabrook. These educational facIlI­
ties are proposed to be another point of interest on
the site of Seabrook Station. However, it must be
emphasized that the concept for the Education Center
Is in its very preliminary stailes of development.

I. Object Ives

As primary to KI In~/Planning's consideration
of these proposed education faci lities, the
following objectives are set forth:

a. Select a suitable general location, on
the site,·. for the proposed Ed ucat Ion
Center.

b. Provide a conducive environment for
the proposed educational functions.

c. Develop an educational facl I Ity to
explain the need for environmental
protection In an age of Increasing
population, commercial qrowth, and
Industrial expansion.

d. Oevelop an educational faci lity to
oxplain the principles of nuclear
power, Its use as an energy source
for generating power, the advantages
of Its use as an enerqy source, Its
Implications to the consumer of
electric power, its impact upon the
power Industry In the future, and
the role that PSNH plays as part of
the Industry.

2. Concept as to Function

The Kllnq/Planning team saw the opportunity
for PSNH to develop In both a physical and
functionaL sense a symbol of the increasingly
st"on9 relationship and cooperative spirit
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necessary between the power industry in
search of new sites for its generating plants
and those forces, on a 10ca,I, reg iona I and
national level, concerned with the environ­
mental ramifications of constructing and
operatin~ such faci Iities. KI inq/Planning
saw PSNH's concept of nuclear and environ­
mental education faci lities at Seabrook
Station as an opportunity to create such a
timely, functional symbol.

Combining of the energy and environmental
edticatlon centers in one building could re­
Inforce this concept of cooperation in a
physical sense and would permit the inter­
action of people interested in one subject
with those interested in the other •
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v. PROPOSED SITE PLAN AND LAND ALLOCATION

A. Response to Criteria

KI ing/Planning considered, develo~ed, reviewed, and
carefully evaluated a number of alternative schemes
for the location of the qeneratinq plant and its
concomitant re~uire~~nts. The proposed scheme
(Figure 14) is recommended because it strikes the
best balance in meetinq the qreatest number of
engineering/operational, environmental, and com­
munity impact criteria derived during the process
of Kling/Plannin~ study as discussed in earlier
parts of this report. It offers the greatest
opportunity to preserve the site's natural environ­
mcnt, and to provide public access to the site for
recreational and educational purposes without
conflicting with the construction and dai Iy opera­
tional requirements of proposed Seabrook Station.
Response of the proposed scheme to the Engineering,
Environmental and Community Impact is outlined
below:

I. Response to the Enqineering Criteria

a. Meets the englneerinq/operational
requirements of the project Including
the locational and orientation needs
of the two qenerating units, and segre­
qation of their hot and cold sides.

•

b.

c.

d.

c.

Accommodates an efficient construction
process by providinq ample and con­
tiguous space for various functional
are~s, and the flow of labor and
materials.

Provides good accessibi Ilty by ral I
and road. .

Offers direct security control of the
publ ic activity areas on the site.

Provides acceptable len~ths and routes
for intDke and discharge pipes, and
transmission lines .

57



•

•

f. Minimizes rock excavation, and the
volumes of fl I I required to obtain a
+20' elevation for the plant complex.

9. Reserves space for a surface evapora­
tive coollnq system in the event
proposed once-through open system of
Intake and discharge of ocean water
offshore Is not approved.

2. ~esponse to t~e Environmental Criteria

a. Protects important natural processes
over the entire site through the
presentation of a buffer zone around
the perimeter of the site, and main­
tains imnortant natural drainage
patterns.

b. Preserves and maintains areas ecolo­
gical Iy significant to the site
Includln9 Hemlock Ravine and its
supporting surface drainage areaS.

c. Pr~serves and maintains areas of
recreational and visual significance
such as the Rocks, the first cove,
and the second cove.

•

d.

e.

f.

Minimizes Impact of the construction
process through Intensive use of
disturbed areas, such as the dump,
and right of way of existing trans­
mission lines, for construction acti­
vities.

Avoids any fl II ing of the salt marsh.

Enhances the Site as a whole through
recommendations that include the
restoration of existing dumps and
replantatlons of right of way of
existing transmission lines that wi I I
no longer be utilized •
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3. Response to the Community Impact Criteria

a. Maintalns continuous publ ic access to
the clam flats, the salt marsh, the
Brown's RI ver, and the Rocks ..

u. Provides recreation faci I ities for the
Town of Seabrook, through recommenda­
tions that Include bal I fields, and a
boat ramp.

c. Makes provisions for the Education
Center with potential for educational
opportunities.

8. Proposed Site Plan

The Proposed Site Plan (Figure 14) ~howsthe physi­
cal relationships between the major components of
the plant, other functional areas, and the Education
Center. It shows the site location of important
physical functions Incorporated into the proposed
Seabrook Station. These are briefly described below:

I. Access

a. Proposed Seabrook Station wi I I be
served by both rai I and road.

b. The only access to the site by road
Is from the west through the proposed
access and service road which takes
off from the major north-south arterial
servin9 the area, U. S. Route I.

c. Hal I service to the plant Is from the
Boston & Maine rai Iroad I ine running
through the site on the west.

2. Parking

•

a. The main parking area for employees,
and visitors to the plant is immedi-
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ately to the north of the main access
and service road at the gate house
just outside the security fence.

b. Additional parking a~eas are provided
for visitors to the Education Center,
and the Rocks.

3. The Plant

a. The plant, Including the two generating
units, has been sited so as to cause
minimal degree of disturbance to the
environmentally Important areas of the
site.

b. The location of the plant as shown In
the Site Plan (Figure 14) has been set
to respond to the engineering/opera­
tional, and community impact criteria.

c. There is a buffer edge of 200 feet
(approximately) protecting the generator
complex al I around. This buffer edge
Is ~areful Iy preserved in the northeast.
and southeast corners of the complex;
it helps to provide a visual screen to
the project as seen from the north,
south and east; and it preserves
important natural processes.

d. At the entrance to the generator com­
plex, a gate house provides a security
checkpoint for employees, service
personnel and the public, if an when
permitted.

4. The Warehouse

a. The warehouse is located within the
security fence to the west of the
generating unit no. 2, immediately
off the plant service road.

b. It wll I be bui It and completed at the
beglnnlnq of the plant construction as
one of the components In the construc-
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tlon oporatlons are~, and retnined for
later use.

Active Recreation

a. Area west of the 8&M Rai I road is re­
commended for active recreation faci li­
ties such as bal I fields and tertnis
courts.

b. The main road into the Site wi II also
provide access to these active recrea­
tion areas.

•

6. The Rocks

a. Continued public access to the Rocks,
and the clam flats lying to the east,
Is maintained; however, the use of the
western part of the road is discon­
tinued. As shown In Figure 14, retained
part of the Rocks Road meets the pro-·
posed access road near the security
checkpoint located to the west of the
plant•

b. Limited parking facilities are proposed
at the terminal end of the Rocks Road,
as Intensive public use of the area is
not recommended.

c. A boat ramp is proposed to faci litate
the launching of small boats, tradi­
tional Iy used by the residents of the
surrounding area.

7. The Education Center------------

•

a.

b.

As shown In the Proposed Site Plan
(Figure 14), the approach road to the
Education Center wi II branch off from
the main access road just before the
gate house.

Parking urea for the visitors to the
Education Center is located immediately
adjacent to the Centor. It is not yet
possible to estlrnate the parking re­
quirements •

4\
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c. The Education Center is located in the
heart of the most preserved area of
the Seabrook Site. Easy accessibility
from its location to the Hemlock ravine,
the saltmarsh and it~ border areas,
and the oak-hickory forest could make
the Center an eminently suitable place
for nature study and passive recreation.

d. In considerinq the Education Center,
it has been recognized that the develop­
ment of a detai led design program is
beyond the scope of this study. The
Education Center as shown in the
accompanying Site Plan is, therefore,
meant to show only the general location
of the proposed faci llty.

C. Proposed Land Allocation

Figure 16 shows the proposed allocation of land for
248.5'acres of the Seabrook Station Site, the sub­
ject of Kling/Planning study. Recommended land use
categories, and their function, are outlined below •

I. Generating Station

The plant complex occupies a land area of
28 acres. Most of this area wi II be secured
with a perimeter fence, and entry Into it
wi I I be controlled through a gate house. It
wi II not generally be accessible to the public.

2. landscape Restoration

land al located for landscape restoration
Includes most of the area uti lized during
the construction process. After construc­
tion, a restoration program is recommended
for this area. The program should involve
grade restoration and reforestation. It
also has potential for creating recreation
facl Iities. Total land area al location for
this use Is 30.5 acres.

3. Environmental Conservation

Land recommended for environmental conserva­
tion occupies an area of 65.2 acres. The

42
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4.

5.

6.

principal function of this area Is to pro­
tect'the natural systems Inherent to the
site. It Is Important to minimize the
Impact of the construction process on the
area. Activities should be limited to
nature study areas, hiking trails, and
environmental conservation study projects.

Recreation

This area includes the promontory known as
"The Rocks". Its main function is to provide
traditionally used public access to the clam
flats. It occupies 21.3 acres of land.

Environmental Education

land allocated for educational actIvitIes
has an area of'17.7 acres. Thls area In­
cludes the Hemlock ravine and the tidal
pond. The proposed Education Center Is
located In thIs area. The area Is sUbJect
to deterioratIon through overuse, and It
Is, therefore, Important to control the
level of activity In this area.

Recreational and Conservation

Occupying an area of 85.8 acres, land
al located for recreation and conservation
Is located on the west side of the B&M Ral 1­
road. Part of this area Is recommended for
active public recreation.

43
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ABSTRACT

Hydrau Ii c mode I studies of the buoyant jet di scharge from the proposed Seabrook

Nuclear Station, Unit #1, of the Public Service Company of Ne~ Hampshire are cur­

rently underway at the Alden Research Laboratories, Worcester Polytechnic Institute,

Holden, Massachusetts. A model suitable for studying the buoyant jet discharge has

been constructed and equipped with the necessary flow measuring equipment, a supply

of heated water, and temperature sensing and recording instruments.

The model has been adjusted to accurately reproduce prototype operation and

field conditions. This report presents the results of the model data collected for a hori­

zontal discharge from a 9.5 foot pipe with 30 feet of submergence at normal flow rates

of 600 and 980 cubi c feet per second and a temperature rise of 47 F and 30 F respec-

tively.

Data from the two reported tests were collected and analyzed to determine the

di lution of the discharge jet with the ocean water consi dering both velocities and tem­

perature rises, disturbances at the point of jet flow intersection with the water surface,

"flow away" velocities and temperatures, and bottom scour along the centerline of the

discharge jet.

Generally, less dilution of the jet resulted at the lower flow rate and velocity.

However, the lower flow rate produced a smaller surface distiJrbance, the resulting

"flow away" conditions affected a smaller area, and possible bottom scour effects were

less .
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INTRODUCTION

A model to study the buoyant jet discharge from the proposed Seabrook Nuclear

Station, Unit # 1, of the Publi c Servi ce Company of New Hampshire has been constructed

in an open air model basin at the Alden Research laboratories.

The model studies were undertaken to determine the dilution pattern and effects

of the circulating water discharge in the ocean. The studies were conducted for normal

plant operating conditions.

A plan view drawing of the model showing layout, appurtenances and dimensions

is included as Figure 1•

Design

To study a particular hydraulic condition with a physical model requires that the

model conform to the laws of hydraulic similitude. If turbulent flow will exist under pro-

totype conditions, turbulent flow must also exist in the model. In addition, it is gener-

ally true that gravity and inertia forces predominate and govem the characteristics of

open channel flow.

To meet the first condition of hydraulic similitude the value of Reynold's Number

(a measure of the' amount of turbulence) must at least exceed SOO. Reynold's Number,

NR, is expressed as:

VR
1/

where: V = velocity in feet per second

R = hydrau Ii c radi us in feet

11 = kinemati c viscosity in square feet per second
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The second condition of hydraulic similitude requires that the ratio of inertia forces

to gravity forces be the same for model and prototype.

The Froude Number as generally applied to Ilfree surface ll modeling is the square

root of this ratio. The Froude Number, NF, is expressed as:

v
v'9D

where:
v = velocity in feet per second

g = gravitational acceleration in feet per second 2

D = depth of water in feet or head = H

For sufficiently high Reynold's Number model simi Iitude for free surface flow re-

quires that Froude numbers of model and prototype be equal. This requirement in com-

bination with the chosen length ratio, LR, determines the various parameter ratios. The

length ratio is a prototype length, Lp , divided by the corresponding model length, LM.

The various relationships then become:

•

Physi ca I Re lationship

Horizontal Distance

Verti cal Distance

Area

Velocity

Discharge

Density

Temperature

Note:
Subscripts:

P denotes prototype
M denotes mode I
R denotes ratio

Ratio

Lp/LM = LR

Hp/HM = HR

LR HR = AR

v'HR = VR
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It should be noted that the modeling of density or specific weight in accordance

with Froude Number equality requires that the ratio between ~del specific weight and

prototype specific weight be unity. When specific weight differences are caused by

temperature differences, this requirement will be fulfilled by modeling temperature on

a one-to-one basis as well.

For the tests reported herein a 4 inch diameter pipe was used in the model to pro­

duce a buoyant jet as would be produced by a 9.5 foot diameter pipe in the prototype.

Also, in order to study the velocity distribution (II flow awayll velocities) in the area be­

yond the point of jet surfacing, a 2 inch discharge pipe was used in order to model a

greater area within the existing mode~ boundaries. Therefore, the following scale ratios

were obtained:

Parameter

Length, LR

Head (Depth), HR

Area, AR

Velocity, VR

Discharge, OR

Density, ~R

Temperature, F

Sca Ie Ratios

With 4 inch pipe With 2 inch pipe

1:28.3 1:,55.2

1:28.3 1:55.2

1:802 1:3042

1: 5 .32 1:7.43

1:4267 1:22590

1: 1 1: 1

1: 1 1: 1

•
Construction

The model, as shown in Figure 1, is constructed on a five inch reinforced concrete

slab poured on grade. The model boundaries are four inch reinforced concrete walls two
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• feet high which form a watertight concrete basin for the model. This basin isrectangu­

lar in cross section except for a built-up concrete mound at the jet discharge to simulate

prototype conditions. See Photos 1 through 3.

Water is supplied to one side of the model from the laboratory water supply by a

vertical propeller pump through a 12 inch pipeline. This flow is measured using an

air-water differential manometer connected across a calibrated 12 inch by 8 inch ven­

turi meter installed in the pipeline. Upon entering the model basin this flow is distri­

buted by a baffle wall to provide a uniform flow across the model width. The flow is

discharged from the basin through rectangular gates at the opposite side of the model

into a channel leading back to the supply pump or to waste. In this manner I water may

• be recirculated through the model or discharged to waste as desired. See Photos 4 through

6.

Heated water for the jet discharge flow is provided by a remote LP gas-fired

boiler and pumped to the model site through a 4" pipeline. The desired temperatures

are attained by tempering theheated water flow with coo ler water from the laboratory

supply. The mixed flow is then measured using a second air-water differential mano­

meter connected across a ca librated orifi ce plate. See Photo 6.

All pipelines have appropriate valves for controlling flow rates.

•
Background

The mechanics of a submerged jet has been the subject of rather extensive theoreti­

ca I as well as experimenta I study throughout the last two decades. In this country ex­

perimental studies were carried out as early as 1929 (1)* while the first si!=lnificant

*Numbers in parentheses refer to the bibliography on Page 9.
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theoretical study, supported by experiments, dates back approximately 20 years (2).

Since then significant work has been done at California Institute of Technolo9Y, Iowa

State University and other laboratories. Among significant contributions from abroad

should be mentioned extensive theoretical and experimental studies at the laboratory

in Delft, Holland (3) and at Chalmers University, Sweden (4).

While extensive studies of the jet mechanics have been carried out relatively

little has been devoted to the surface spread ("flow away" velocities) of the water

after the vertical momentum of the jet is lost. So called two-layer flow has been

studied but generally with purposes other thaA the one of main interest in this connec­

tion, namely, the further di lution of the water when it reaches the water surface.

Sub-surface jets are generally divided into three groups: Non-buoyant jets, buoy­

ant jets and intermediate jets although the borderlines between the three types are not

well defined. The horizontally issuing, non-buoyant jet will remain horizontal and the

entrainment is dependent exclusively on the initial momentum and the cross sectional

shape at the point of discharge. The buoyant jet has little initial momentum and will

rise to the surface due to buoyant force. The entrainment is dependent on the submer­

gence, i.e. the vertical height from the point of issue to the water surface, and the

density difference between the jet water and the ambient water. The mixing mechanics

of such a flow is less efficient than that of a momentum jet. The characteristics of the

jet studied here places it in the group of intermediate jets. Both momentum and buoy­

ancy are important factors in determining the entrainment and the jet trajectory.

The parameters used to describe the jet behaviour are the dimensionless densimet­

ric Froude number and the depth of submergence. The densimetric Froude number (a
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variation of the Froude number cited previously) is for a round jet defined as:

Vo = velocity at the point of discharge

g I ::: apparent acceleration of gravity

Do = diameter of the jet at the point of discharge

The apparent acceleration of gravity is dependent on the density difference be-

tween the ambient water density and the density of the jet water:

~A and YA are density and specific weight respectively of ambient water .

~l and 1i. are density and specific weightrespectively of jet water.•
e:-~A

g I = E?L (g) =
r-'A(.. (g)

•

g is acceleration due to gravity.

It is seen that for ambient water and jet water of the same density g I ::: 0, the

horizontal jet remains horizontal and for ~A "'.. 0, thus g I ::: 9 which essentially is a

water jet issuing into air.

The relative submergence is expressed in a dimensionless form as y / Do where y

is the depth from the water surface to the centerline of the jet at the point of discharge.

Similarly a dimensionless distance along the initial direction of the jet is expressed as

Figure 2, based on a theoretical solution given in (4), shows the jet center line

di lutions Sm as functions of the above described parameters FO and y / Do. Subscript

m stands for minimum since the dilution (Jlong the jet center line is less than anywhere

else in a plane perpendicular to the center line.
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Co
di lution a long jet centerline5 = -- =m C

where: Co = conce'ntration of a tracer in the issuing jet

C = concentration at the sampling point

It shou Id also be noted that the letter" 5" is used in this report to indi cote di lu-

tion at any point in the model. The expression for 115 11 is similar to the expression

above
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TEST PROGRAM

Instrumentation

In addition to calibrated Venturi meters and orifice plates to measure flow in

closed conduits the model study necessitated measurement of temperatures and open

channel velocities of the water. Temperatures were recorded using thermocouples of

premium grade polyvinyl chloride insulated wire connected to two multi-point 24

channel potentiometric recorders. Thermocouple probes were attached to moveable

traverse rods as shown on Photo 8. Each probe could be adjusted vertically to record

temperatures at various depths. The moveable traverse rods allowed temperatures to be

recorded at various positions in the model on a predetermined grid. Two thermocouple

recorders were available with twenty four thermocouples connected to each allowing

forty-eight temperatures to be recorded in thirty-six seconds. See Photo 7. In addition,

23 thermistor probes connected to a thermistor-thermometer was available for additional

measurements as needed. Standard laboratory g lass mercury thermometers were a Iso used

for checking absolute temperatures and measuring ambient air conditions.

Velocity measurements in the model were made in a variety of ways. Velocities

in the jet stream were measured using miniature calibrated current meters. Cross flow

velocities were measured using model drogue-floats and a stop-clock timer. "Flow

away" velocities were measured by inserting dye into the surface layer and timing its

rate of movement.

Procedures

Each test commenced by filling the model to the desired depth as determined by

the test conditions and establishing the proper cross flow to simulate ocean currents and

mai ntain an equi librium temperature condition in the mode I.
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After allowing sufficient time for steady state conditions to develop the jet flow was

introduced using heated water pumped from the remotely located boiler. The desired

flow rate in the jet was set by a control valve and measured using an air-water differ­

entia I manometer connected across a calibrated orifice plate. The desired temperature

was established by mixing cold water from the laboratory supply with the heated water

from the boiler. Both glass mercury thermometers and the recorders were used to check

ambient and jet temperatures.

A three-dimensional grid system was established to locate the points where mea­

surements were to be taken in both vertical andhorizontal directions. To properly

measure and define the issuing jet a close spacing of the measuring points were necessary.

As the distance from the jet increased and, consequently, temperature and velocity

grodients flattened, measuring points could be more widely spaced. Therefore, with an

established three-dimensional grid, measurements were taken at every grid line intersec­

tion in the area close to the jet flow and at every other, every third, or every fourth

intersection as the distance from the jet increased. The optimum grid dimensions and

location of measuring points on the grid was determined during the preliminary model

tests. See Figure 1 .

Preliminary model tests were necessary to check the operation of the model and to

insure the model flows and water leve Is cou Id be properly contro lied and measured. In

addition, several tests were conducted with various configurations to check instrumen­

tation and to establish measurement and recording procedures. The data obtained dur­

ing these tests was processed to determine the adequacy of procedures, and these

procedures were modified as necessary until satisfactory results were obtained. The

model was then ready for use with a given set of test conditions.
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Ambient temperatures for each test were measured during start-up and monitored

during the test period using thermocouple probes located at the cross-flow distributor

and at the jet pipe just behind the point of discharge.

After a suitable interval, to allow equilibrium conditions to develop between the

jet discharge and the receiving body of water, temperature and velocity measurements

were made. Velocities were measured and recorded at transverse and longitudinal

points of the predetermined grid at various water depths. Sufficient points were re­

corded to define the jet size and shape.

Temperature measurements were made in a similar fashion to veloeity measure­

ments using the measuring grid system except that forty-eight points were recorded at

one time. The temperature probes were set at the desired elevation and the traverse rods

at the corresponding location. The recorders were turned on and allowed to record for

several cycles to assure repeatability of measurements. The probes and rods were then

moved to the next location and the process repeated.

To study "flow away" velocities the model was modified by replacing the 4 inch

jet discharge pipe with a 2 inch pipe. The model scale ratio then became 1:55.2. The

gates for maintaining the proper water level were adjusted accordingly.

As indicated above results from model calibration tests, in part determine condi­

tions and some procedures for further testing. As the test program continues the testing

procedures become more rigid but to a degree reflected the background information and

experience previously obtained and evaluated. Essentially, the early tests of a given

test program provide a foundation on which to build and a direction for later tests. The

ultimate goal is, of course, to obtain the optimum solution to the problem under study

without unnecessary testing.
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The tests reported herein represent results after a good foundation of information

and experience on the parti cu.lar problem under. study had been·established.

Test Conditions

The following table gives the conditions for tests reported herein. The notations

are as follows: Jet discharge rate 0, differential of jet above ambient water tempera­

ture flT
o

' diameter Do' initial jet velocity Vo ' depth to centerline of pipe YOI model

linear sca Ie ratio LR'

Unless otherwise indicated, all data and results are in terms of prototype dimen-

sions .

• Test No. --':JL Do' ft. Yo' ft. 0, cfs flTo,F. Vo , fps

006 28.3 9.5 34.8 980 30 14.0

007 28.3 9.5 34.8 600 47 8.5

008 55.2 9.5 34.8 980 30 14.0

009 55.2 9.5 34.8 600 47 8.5

In order to obtain velocity information farther from the point of discharge than

is possible in Tests #006 and #007, Tests #008 and #009 were conducted with the model

adjusted from a scale ratio of 1:28.3 to a scale ratio of 1:55.2.

,
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Summary Table of Results

14

Test No. 006 007 008 009

Pi pe Diameter, ft. 9.5 9.5 9.5 9.5

Discharge, cfs 980 600 980 600

Velocity, ft/sec 14 8.5 14 8.5

~T - point of
Discharge 30F 47F 30F 47F

• Max. ~T - Point
of Surfacing 6F 13F

Location of Point
of Surfacing, ft. 200 125

HORIZONTAL DISTANCE

TRAVELED ALONG

BOTTOM, FT. 150 75

DISTANCE (FT) FROM

POINT OF DISCHARGE

TO FLOW AWAY
1000+ 400+

VELOCITY;': 1 FT/SEC

•
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Test #006 (1:28.3 Scale Ratio)

Results of Test #006 are presented in Figures 3 through 8. This test was conducted

with a temperature rise (~T) of 30 F. With a pipe diameter of 9.5 feet and a flow rate

of 980 cfs the densimetric Froude number was 11.0. The depth of water was 34.7 feet

measured from the pipe center line which yields a relative submergence of 3.7. The exit

ve loci ty was 14 fps.

Figure 3 shows the measured surface isotherms, in terms of temperature differen-

tials, based on ambient water temperature. The figure indicates that the location where

the jet trajectory intersects the water surface occurred approximately 200 feet from the

point of discharge. Under these conditions the temperatures in this area are the maxi­

mum surface temperatures and produced a temperature rise of 6 F. The di lution based on

these results is Sm = 5.0 whi ch is in reasonable agreement with Sm = 4.0 as obtained

from Figure 2, using the above values of densimetric Froude number and relative submer­

gence.

Figure 3 shows that the area of elevated surface temperature stretched down

stream in the jet direction and that little heating of the surface takes place in the up­

stream direction. This indicates that the velocity distribution was governed mainly by

the momentum of the jet. This is borne out by Figure 7 which does not show the mea­

sured surface velocities traveling upstream. Thus all the heated surface water is flowing

away from the point of discharge in the direction of the pipe centerline and the tenden­

'cy to form a surface counterflow is reduced by the effect of the initial momentum and by

the entrainment flow .

Both Figures 3 and 7 show a lateral displacement of the jet. This was caused by

the lateral flow introduced as an entrainment flow to simulate ocean drift and to
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maintain a temperature equilibrium in the model. The effect on the jet trajectory of

this low velocity flow indicates that the resulting direction of the "f1ow awayll water

is sensitive to wind and alc>ng shore currents in the surroundfng ocean. At some distance

from the point of discharge the ocean currents would dominate, namely at the distance

where the initial momentum is essentially lost.

Figure 4 shows the measured temperature distribution in a horizontal plane 17 feet

below the water surface. The lateral dimensions of the jet at this elevation were small

compared with the dimensions of the probe spacing. This was most likely the reason

why the maximum temperature was the same as at the surface. A somewhat higher tem­

perature at the center of the jet might have been expected.

Figure 5 shows the temperature distribution in a horizontal plane at the pipe cen­

ter line. It is seen that the maximum temperature was reduced by 50% from 30 F to 15 F

at approximately 100 feet from the point of discharge.

Figure 6 shows the temperature distribution in a vertical plane along the jet tra­

jectory. The plot gives an idea of the vertical position of jet center line. For about

3/4 of the distance to the point where the jet intersects the surface the momentum is

predominant and the jet remains close to the bottom. The buoyancy forces the jet water

towards the surface over the remaining distance to the point of surfacing. During the

passage through the essentially horizontal position of the trajectory the temperature de­

creases from .6To = 30 F to about .6T = 9 F whi Ie only 3 F is lost during the remaining

travel to the surface. This indicates that the mixing and dilution associated with the

momentum is more effi cient than that due to the buoyancy.

Figure 8 shows the measured velocities in a vertical plane along the jet trajectory.

~---------------
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The velocity distribution is in good agreement with the temperature distribution shown

in Figure 6. Velocities of about 10 fps persist to a distance of about 100 feet from the

point of discharge.

Test #007 (1:28.3 Scale Ratio)

Figures 9 through 14 show the results of Test #007. The test was conducted with a

temperature rise of 47 F. The pipe diameter was maintained at 9.5 feet but the discharge

flow rate was reduced to 600 cfs. With these dimensions the densimetric Froude number

and relative submergence values are 4.9 and 3.7 respectively.

Figure 9 shows the measured surface isotherms. It is noted that the location where

the jet trajectory intersects the water ·surface was much closer to the point of discharge

than with the previously reported test. There were two factors contributing to this,

namely, lower exit ve locity and, therefore, reduced initial momentum, and increased

buoyancy due to the higher temperature differential. The lower jet energy and subse­

quent lower rate of entrainment resulted in reduced dilution. The minimum surface dilu­

tion based on the measured maximum temperature rise of 13 F was Sm = 3.6 as compared

to Sm = 5.0 for Test #006.

As with Test #006 the discharge was essentially in the jet downstream direction

with little tendency to form a surface counter flow which is substantiated in the mea­

sured velocity distribution shown in Figures 13 and 14. In comparison with Test #006,

Figure 7, the reduction of velocities with distance from the point of discharge was con­

siderably stronger in the test with less momentum. Thus at a distance of 400 feet from

the point of discharge the" flow away" velocities were only 0.5 fps whi Ie 1.0 fps was

measured at the same distance in Test #006.
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Figure 10 shows the temperature distribution at a depth corresponding to 17 feet

and Figure 11 shows the temperature distribution at the elevation of the pipe center

line.

Figure 12 shows the temperature distribution in a vertical plane along the jet

trajectory. The relatively rapid rise of the jet center line from the bottom is apparent.

In comparison with Figure 6 of Test #006 it is noted that the temperature effect along

the bottom is less dominant with the slower, more buoyant jet. At a distance of 100

feet from "the point of discharge the bottom temperature rise was only 5 F with the 47 F

release whi Ie the 30 F release produced a bottom temperature rise of approximately 10 F

at the same distance. The tendency of the warmer release to rise towards the surface is

apparent from Figure 12. The thi ckness of the temperature affected layer was approxi­

rnately 20 feet at 200 feet from the point of discharge in Test #007. At the same dis­

tance in Test #006 the entire depth was affected. The model studies show that as the

distance from the point at which the jet surfaces increases the thickness of the affected

surface layer decreases.

Figure 14 gives the measured velocity distribution in a vertical plane along the

jet trajectory and indicates the effect of the relatively high buoyancy. In Test #007

the tendency of the jet to travel along the bottom was less than in Test #006 as indi­

cated by a compari son of Figures 8 and 14.

Test #008 (1:55.2 Scale Ratio)

The test conditions of Test #006 and Test #007 were repeated at a model scale of

1:55.2 as Test #008 and Test #009 respectively.

Figure 15 gives the measured velocity distribution in terms of isobars of velocity

and arrows indicating the approximate directions for the surface layer. The effect of the
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initia I jet momentum is apparent at a distance of more than 1000 feet. In addition the

density spread yielding velocities in the transverse direction may also be seer.. Obvi­

ously the velocity distribution was sensitive to latera I cum~nts in the ambient water.

Test #009 (1:55.2 Scale Ratio)

Figure 16 gives the surface velocity field. In comparison with Figure 15 it is

noted that the momentum effect is considerably less and velocities are, in general,

lower. For the conditions of Test #009 an ocean current would have more effect than

for Test #008.

Surface Action in the Area of Jet Surfacing

The buoyancy acting on the plume forces it to the surface at a distance which is

dependent on the initia I momentum and the density difference between the jet water and

the receiving water. Therefore, the exact location of the point of jet surfacing will vary

depending on the design temperature rise the discharge velocities and the temperature of

the inlet and receiving waters.

The flow conditions within the area of the surface action are dependent both on

initial momentum and the buoyancy. The jet exhibits a random behavior shedding large

volumes of water which appear bounded and rise to the surface where the water spreads

laterally. This phenomenon appears within the general area of the surface action, shift­

ing from one point to another causing instantaneous changes in water level.

Three different approaches were used to get a picture of the activity in the area.

A miniature current meter was used to measure velocity variations in different areas. A

water level transducer was used with a chart recorder to obtain water level fluctuations

and two simple wooden scale models of 12 foot raw boats were observed in the area of

surface action.
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980 cfs jet flow, 6To = 30 F, Vo = 14 fps.

The area of the surface action was approximately 50 -'80 feet wide by 140 - 160

feet long. Within most of this area horizontal velocities fluctuated rapidly between 0

and as high as 6.5 fps.

Water level fluctuations were recorded with amplitudes of approximately 0.75'

whi Ie differences between high and low water levels, not immediately succeeding

each othe~ were in the order of one foot. Figure 17 gives examples of recorder output.

Records taken with no jet flow indi cated fluctuations of the order of 0.25 feet.

The observation of boat models indicated that a small boat could be subjected to

definite lateral movements when in the crea of surface action caused by the jet. It was

observed that the boats were not overturned.

600 cfs jet flow, 6To = 47F, Vo = 8.5 fps.

The area of surface action was consi derably sma Iler than with the 980 cfs flow

having a width of approximately 50 feet and a length of 60 - 70 feet. The general ac­

tivity of the flow within this area was not much different from that observed with the

980 cfs. The velocities fluctuated between zero and 5.5 fps.

The measured water level fluctuations were approximately the same as for the 980

cfs flow. Figure 18 gives an example of records taken with the 600 cfs flow.

Observation of model boats indicated that in terms of the intensity of the surface

action the two test results are quite similar, the main difference being the size of the

active area .

For both tests it should be noted that the location of the area of surface action will
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change with varying density difference between cooling water discharge and ambient

water.

Velocities along the Bottom

The velocity distribution along the ocean bottom is dependent on the initial vel­

ocity from the discharge conduit, the buoyancy of the discharge water and ocean cur­

rents. The higher the buoyancy the sooner wi II the jet center line ri se from the bottom

with redLiced bottom velocities as a consequence. Therefore, the condition with no

heating of the cooling water will produce more severe problems from the point of view

of scour.

In order to evaluate the te'ndency of scour, velocity measurements were carried

out at '5 stations along the cen ter line of the jet. Measurements were performed with

both the 980 cfs flow yielding an initial velocity of 14 fps a~d the 600 efs flow with an

initial velocity of 8.5 fps. In both cases a non-heated jet flow was used in order to ob­

tain bottom velocities on the conservative side (i .e. high side). No cross How was ap­

plied in order to ensure that the jet wou Id proceed a long the center line of the pipe.

Figure 19 shows the measured bottom velocities with the 980 cfs jet flow. At 85

feet from the conduit exit the velocity was sti II 10 fps. but reduced to 6 fps at 140 feet.

At 200 feet the center line velocity was 4 fps and at 260 feet less than 2 fps.

Figure 20 shows the velocities ~ith a 600 cfs jet flow. The maximum velocity was

6 fps at 85 feet from the point of discharge with a reduction to about 3.5 fps at 140

feet. At 200 feet was found 2.5 fps and at 260 feet less than 2 fps .
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CONCLUSIONS

The two sets of test conditions for the tests reported constituted extremes in terms

of buoyancy effects due to the rather high ambient temperatures of the receiving water.

Lower ambient temperatures, whi ch wou Id be more characteristi c of the prototype, re­

sult in less density difference between discharge water and receiving water, decreasing

the density difference results in increasing the densimetric Froude number. From Figure

2 it is apparent that as the densimetric Froude number increases with a constant Y/D in

the range of values typical of the prototype, the rate of dilution will also increase.

Therefore it should be con eluded that the di lution rates obtained in the model are on

the conservative side and that even higher dilutions could be expected in the prototype.

The two tests exhibited somewhat different results in terms of the cooling water

behavior.

Tests #006 and #008 representing the proposed operation conditions of the power

plant with 980 cfs flow yielded a di lution of Sm = 5.0 at the center line of the jet, ap­

proximately 200 feet from the point of discharge where it reached the surface. As the

cooling water continued to mix with the surface water the dilution increased; at a dis­

tance of 550 feet from the discharge point the dilution had increased to S = 10.0.

The temperature pattern within the jet trajectory indicated that the jet stayed

close to the ocean bottom for approximately 150 feet. At the point of surfacing the jet

exhibited a uniform temperature from the surface to near the ocean bottom .. The effect

changed substantially 40 feet from the point of surfacing where the jet affects only

about the top 15 feet of water .

The velocity measurements along the ocean bottom indicated substantial velocities

(4 fps or greater) to approximately 190 feet from the discharge point or where the jet
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PHOTO 3 JET PIPE DISCHARGE CONSTRUCTION

PHOTO 4 MODEL WATER SUPPLY DISTRIBUTOR

25



•

• PHOTO 5 MODEL DISCHARGE GATE

"

." .;

26

• PHOTO 6 MODEL DISCHARGE GATES (ON RIGHT)
HEATED WATER LINE FROM BOI LER
TO JET DISCHARGE (ON LEFT)
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THERMAL DISCHARGE APPLICATION REPORT

CIRCULATING WATER SYSTEM

SEABROOK NUCLEAR STATION UNIT NO. 1

for
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1 - SUMMARY

A - PURPOSE

This report describes the procedures followed and the results obtained

from a series of studies and tests designed to determine the optimum location

for the discharge of heated condenser cooling water from the proposed

Seabrook Nuclear Station, Unit No.1 and to predict effects of this discharge

on the temperature of the receiving water.

B - SCOPE

The studies included a hydrographic test program conducted by We bster

MartinuCompany of Burlington, Vermont in the Atlantic Ocean offshore of

the Hampton Beach State Park. In addition a Hydraulic Model Test was

conducted at Alden Research Laboratories in Worcester, Massachusetts.

The hydrographic studies included; continuous releases of Rhodamine B

dye at various locations in the ocean, a dye concentration monitoring program

in the ocean extending up and down the coast from the release points, meas.ure­

ment of ocean current directions and velocities at each of the dye release

points, measurement of wind speed and direction during the duration of the

dye releases and the recording of temperatures and salinities for each

release point.

The hydraulic model study included tests of heated subaqueous jet

discharges having varying velocities and varying temperature differences

between the jet and the receiving water.

C - RESULTS

1) The buoyant jet model studies indicated that with normal summer

operation (440 000 gallons per minute circulating water flow and

30 F condenser rise) the minimum dilution of the discharge jet

between its point of discharge and the point at which it reaches

the surface will be 5 to I, resulting in a localized surface area

6 F warmer than ambient ocean temperatures. The jet will

surface approximately 200 feet beyond the point of discharge.

Approximately 350 feet from the point the jet surfaces the

dilution will be about 10 to I, resulting in surface temperatures
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only about 3 F above that of the surrounding water with only the

top 10 feet of the water column being affected. Velocity measure­

ments indicated that the momentum of the discharge plume would

result in horizontal velocities of one foot per second at 1000 feet

or more from the discharge point.

2) Power station operation differs from summer to winter in that

less circulating water is required as the intake water temperature

decreases. In a winter operating. mode two or three pumps may

be used instead of four pumps. To investigate the extreme condi­

tions, model studies were conducted with a two pump flow of 269 000

gallons per minute and a temperature rise of 47 F.

The model study indicated that with this winter operation, the min­

imum dilution of the jet between its point of discharge and the point

at which it reaches the surface will be 3.6 to 1 resulting in a lo­

calized maximum temperature rise 13 F above ambient ocean

temperatures. The jet will surface approximately 125 feet beyond

the point of discharge. Approximately 275 feet from the point the

. jet surfaces the dilution will be about 11.8 to 1, resulting in surface

temperatures only about 4 F above that of the surrounding water,

affecting only the top 10 feet of the water column. Velocity mea­

surements indicated that the momentum of the discharge plume

would result in horizontal velocities of 0.5 foot per second at about

700 feet from the discharge point.

3) The current direction and velocity measurement at the offshore

discharge point indicate that the net drift for the top 10 feet of

the water column, determined over a 12-day period has a velocity

of about 0.185 foot per second and travels in a due north direction.

4) Analysis of the dye plumes resulting from a continuous dye release,

located approximately 4900 feet offshore from Hampton Beach State

Park yields the following. The area in which the dye concentration

equals or exceeds 0.5 part per billion (equivalent to a temperature

increase of about 1.3 F for the design heat rejection rate) averages

approximately 300 acres. The location and configuration of this 300

acre area is wind and tide dependent and shifts continuously.

2
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5) ReGirculation of dye to Hampton Harbor from the dye release

point located 4900 feet offshore of Hampton Beach State Park

occurred on 3 of 15 flood tide-s monitored. The maximum

concentrations recorded in the harbor varied from 0.1 to 0.5

part per billion at flood slack which could be considered

equivalent to approximately 0.25 F to 1.3 F, neglecting any

heat loss to the atmosphere. No residual concentration of

dye was found in the harbor on any ebb slack period, indicating

that any diluted discharge water entering the harbor on a flood

tide would be flushed from the har bor on the following ebb tide.

6) During the months of August and September 1969 the difference

between the maximum and the minimum daily water temperatures

measured at Hampton Bridge averaged 10.6 F and on one occasion

was as high as 16 F.

D - CONCLUSIONS

Based on the results of the hydrographic study program and the hydraulic

model studies the following conclusions have been reached.

1) A high velocity submerged jet from an open end pipe is an ef­

fective method of forcing rapid mixing and dilution of the heated

effluent with the receiving ocean water, thereby minimizing any

thermal effects on the surrounding area.

2) The natural drift of the receiving water and the inherent momentum

of the diluted effluent plume at the surface will tend to carry the

plume away from the discharge point and prevent any tendency for

local temperature buildup in the ocean, along the coast or in

Hampton Har bor.

3) The discharge pipe should be terminated 3900 feet from the low

waterline at Hampton Beach State Park since the momentum of

the discharge jet dominates the ambient ocean currents for 1000

feet or more beyond the end of the pipe .
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11 - DISCUSSION

A - GENERAL

The procedure used in setting up and interpreting the hydrographic

study program was established by Ebasco Services engineers, for Public

Service Company of New Hampshire, with the consultation and assistance

of Dr J H Carpenter, Research Scientist from the Johns Hopkins University.

Actual field work was done by Webster-Martin Inc of Burlington, Verm,ont.

The model study was conducted by Alden Research Laboratories under the

supervision of Ebasco with consultation from Dr Carpenter. Also Mr Richard

o Eaton PE of Rockville, Maryland has been retained as a consultant on

coastal engineering problems, his expertise has .been utilized in the area of

discharge pipe stability and installation, as well as system operations.

B - DESCRIPTION OF SYSTEM

The discharge system will consist of a 9-1/2 foot inside diameter re­

inforced concrete pressure pipe. The pipe will extend from the turbine

building eastward under the marsh, the harbor and Hampton Beach State

Park to a discharge point offshore in the Atlantic Ocean. It will convey

heated condenser cooling water and service water to the offshore discharge

point. This heated effluent will be discharged to the ocean at a rate of about

440 000 gallons per minute and will have a normal maximum temperature of

approximately 95 F.

The layout of the pipe route and cros s sections showing the proposed

trench dimensions are shown on Figure 1. Where the pipe crosses navigable

waterways, the pipe will be placed at a depth below mean low water as

designated by the Corps of Engineers. At the discharge point in the ocean

the crown of the pipe will be covered by a minimum of 35 feet of water at

mean low water. The termination point for the discharge pipe is about

3900 feet from the low waterline at Hampton Beach (see Figure 1).

C - DYE RELEASE

Two separate dye studies were conducted offshore from Hampton Beach

in the vicinity of the proposed condensing water discharge point. The first

dye release took place in December 1968 for a period of 5 days, while the

second was conducted in April and May of 1969 for a period of 45 days.
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The December release was made primarily to determine the gross pattern

of the dye plume and to develop a test technique for the long-term April­

May release.

The same procedure was used for both studie's. A 40 percent solution

of Rhodamine B dye was pumped from the shore through a 3/8 inch diameter

hose to an offshore discharge point. The dye solution was pumped at a

constant rate by a chemical proportioning pump housed in a shed located

near the Hampton'Beach State Park bathhouse. The hose was buried across

the beach weighted and laid on the ocean bottom outward to the release point.

A mooring was set at the release point and the hose was brought to the sur­

face and fastened to a buoy so that the dye was released just below the water

surface. Dye was released continuously and at a constant rate throughout

both test periods. The release rate during the December study was 4.1

pounds of dye solution per hour, while during the April-May study the

release rate was 2.4 pounds of dye solution per hour.

During the December study the dye release point was about 3900 feet

offshore, just north of Outer Sunk Rocks. For the April-May study five

different release points were tested, three north of the rocks and two south

of the Hampton Harbor Inlet. Locations of the release points are shown on

Figure 2.

Dye tracking stations were established for each study. During the

December release tracking stations were fixed on navigation buoys and

shore reference points as shown on Figure 3. For the April-May release

a total of 25 reference buoys were moored in a grid pattern extending about

6 miles along the coast - northward as far as North Beach and southward

to Salisbury Beach. See Figure 4.

Dye concentrations were measured with a boat-mounted Turner Model

111 Fluorometer and recorded with a Rustrak Recorder on a strip chart on

which time of sampling, tracking course and fluorometer setting were noted.

Water to be sampled was pumped through the fluorometer from an inlet

located on the bottom of the boat, about 2 -1 / 2 feet below the water surface.

All sampling was done while under way. except for vertical sample runs

which were made periodically to determine the variation of dye concentration

with depth. Sampling procedure was to measure the dye concentration from

the release point outward to the limit of detectable dye concentrations.
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Sample runs were made on each daylight slack tide, whenever weather

permitted. During the December release period 10 sampling runs were

made and the dye concentration pattern for each run was plotted. During

the April-May study 7.3 sampling runs were made and the dye concentration

patterns plotted.

In both of the dye release studies the shape and direction of the dye

plume were found to be wind and tide dependent. There was no persistence

of anyone plume direction. Likewise there was no buildup of dye in any

area around the dye release point, despite the fact that dye was pumped

continuously for 45 days in the April-May test and a total of 2600 pounds of

dye solution released. Even with the wind persisting in one direction the

plume position was shifted by the action of tidal currents and no one pattern

held for more than a few ho:ur s.

Although some dye entered the harbor on at least one flood tide from

each of the release points, it was flushed out with the ebbing tide and there

was little or no residual dye in the harbor at the end of any ebb tide period.

During the December release, which was made on the north side of the

harbor entrance, dye entered the harbor on lout of a total of 3 flood tide

cycles monitored. With the April-May release three different release points

north of the harbor were tested. The initial release point was located about

3100 feet offshore from the low water line on the beach opposite the inshore

end of Outer Sunk Rocks. Dye was released for a total of 11 days, but due

to an intense storm only nine flood tides were monitored. Dye entered the

harbor during eight of these flood tides and maximum dye concentration in

the harbor varied from 0.1 to 1.0 parts per billion (equivalent to 0.25 F to

2.6 F with no heat loss to the atmosphere considered) at flood slack. Max­

imum concentrations occurred with northeasterly and easterly winds and

these winds predominated during the test period. The second release point

was located about 3900 feet offshore from the beach opposite the midpoint

of the rocks. Dye was released from this point for 8 days. On 8 of the 11

flood tides monitored, dye concentrations were measured in the harbor.

Maximum concentrations recorded varied from 0.6 to 1.6 parts per billion

(equivalent to 1.5 F to 4 F, with no heat loss to the atmosphere considered)

at flood slack. Maximum concentrations occurred with northeasterly and

easterly winds which persisted throughout the test period. The third release



• point was located about 4900 feet offshore just beyond the offshore end of

Outer Sunk Rocks. During the 12 days that 'dye was released from this

point, 15 flood tides were monitored and dye entered the harbor on only

three of these tides. Maximum concentrations rec'orded in the harbor

varied from 0.1 to 0.5 part per billion ('-"iuiv-a.lent to 0.25 Ftc 1.3 F,

with no heat los s to the atmosphere considered) at flood slack. The

maximum concentrations occurred with northeasterly and easterly winds

which predominated at the start of the period. Southwest winds dominated

the last portion of the test period.
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Although the results obtained at the northern release points were

entirely satisfactory, releases were also made at two locations south

of the inlet. Releases were made for 3 days from each location and

eight flood tides were monitored. On three of these periods dye concentra­

tions ranging from 0.2 to 0.5 part per billion (equivalent to 0.5 F to 1.3 F,

with no heat loss to the atmosphere considered) were recorded in the harbor

area. The dye entered the harbor on a flood tide with southerly and south­

easterly winds. Northerly and westerly winds prevailed during the test

period.

Based on the results of the dye release studies, it is planned to make

the circulating water discharge north of the harbor inlet and to terminate

the discharge pipe about 3900 feet from the low water line at Hampton

Beach. The northern discharge point was chosen for two reasons: first

deep water can be reached more readily on the north side than on the south,

and second the southeast winds which caused the dye to enter the har bor

from the southerly discharge point are more prevalent in the summer than

the northeast winds which might carry dye into the harbor from the northern

release points. The offshore termination of the discharge pipe was chosen

to minimize the chances of warm water excursion into the estuary. Although

dye releases from the two inshore release points did not result in significant

dye concentrations in the harbor, the incidence of any discernible dye in

the harbor was reduced considerably with the offshore location. Since the

circulating water will be released along the bottom at a high velocity. it

will not be necessary to extend the pipe the entire distance to the offshore

release point to obtain the benefits of this surface location. Based on model

test data, the momentum of the discharge jet will dominate the ambient

currents for at least 1000 feet. Therefore, the discharge pipe terminal
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point has been chosen approximately 1000 feet inshore from the farthest

offshore release point to obtain the same results.

The intense narrow plume of high dye concentration in the vicinity of

the release point is not characteristic of water te,mperature patterns and

cannot be so translated. Mixing will not be dependent on the natural dif­

fusive characteristics of the receiving waters as in the case of the low

velocity surface dye release. The high velocity subaqueous discharge

will result in rapid dilution of the heated water by momentum mixing.

Although the higher dye concentrations cannot be related to temperature,

concentrations of about 1 ppb can be related approximately to temperature,

this relationship can be used to give an indication of the size of the area

withina given isotherm. This is done by determining the weight of water

diluting the dye and relating this to the warm water discharge. The relation­

ship is developed as follows:

Assume that at any isotherm of temperature increase the system is in

equilibrium, in other words as much dye is being lost from the system as

is being added. Thus for any dye concentration the mass of the diluting

water in pounds per hour can be calculated as follows:

R
W=C

where W =Mas s of diluting water in pounds per hour

R =Rate of dye release in pounds per hour

C = Concentration in pounds of 'dye/pounds of water

For a concentration of 1 ppb and a release rate of 2.4 pounds per hour, the

weight of the diluting water will be 2.4 billion pounds per hour. If the

discharge had been heated water rather than dye, the equation becomes

w = Q
cp T

Therefore the approximate relationship between dye concentration and

temperature differential for the proposed Seabrook Nuclear Station Unit No.1

can be calculated as follows:

1) Discharge rate of dye solution, 2.4 pounds per hour

2) Diluting water required for reading of 1 ppb = 2.4 billion

pounds per hour

•

where T = Temperature increase above ambient, F

Q = Heat rejection rate in Btu per hour

c p = Btu per pound per F
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3) Plant heat rejection rate, 6300 million Btu per hour

4) Equivalent temperature increase in 2.4 billion pounds

of water, 2.6 F

5) Thus for the design plant heat rej ection rate a dye concentration

of 1 ppb is equivalent to a temperature increase of about 2.6 F

Figures 5 through 30 give plots in ~hich dye concentrations have been

converted to expected temperature differentials. These isotherms are

conservative (high) since no loss of heat to the atmosphere has been con­

sidered.

Using this relationship, the size of the warm water patches which would

lie within the isotherm denoting a 1.3 F increase in surface temperature

has been planimetered from the dye plot sheets for the farthest offshore

release point. From the data gathered for this release point there were 11

well-defined dye patches. The largest area within the 1.3 F isotherm of

temperature increase was 460 acres and the smallest was 23 acres. The

average size was 280 acres. 1£ the single 23 acre patch were eliminated

from the group, the average size would be about 305 acres. This would not

represent an isothermal condition from top to bottom in the water column

but would be indicative of the temperature increase in the upper 10 feet or

less. This would also indicate that, under coincident adverse easterly wind

and flooding tide conditions, water 1 to 1.5 F warmer than the ambient ocean

temperature could enter the harbor. As indicated by the dye release, how­

ever, there would be no buildilp in the estuary nor would there be any

residual heat in the harbor after ebb tide. Moreover, natural water tem­

perature fluctuations within the estuary are far greater than the 1 to 1.5 F

which might result from a short term excursion of diluted warm water ef­

fluent into the estuary.

In the above temperature estimates no account has been made of thermal

decay due to heat loss to the atmosphere acrosS the air-water interface since

this decay would be at a relatively slow rate because of the very small in­

crease in water temperature above normal. 1£ thermal decay were considered

it would always result in decreasing the size of the area within any given

isotherm.
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In order to assist in the interpretation of the dye studies, wind velocities

were measured with a recording anemomet"er mounted on the roof of the

Hampton State Park Beach House. In addition water temperature and

salinity measurements were made daily at the dye re"lease point.

Results of the anemometer data collected during the offshore dye release

is shown in the form of wind roses for the three dye release points on the

north side of the harbor, see Figures 31, 32. and 33. From these exhibits it

can be shown that generally the greater frequency of wind came from the

northwest to southwest, but the stronger winds during the test period came

from the southeast to northeast.

With the winds coming from the southwest, the possibility of any recir­

culation of diluted effluent water to the harbor is highly improbable as

evidenced by the results of the data obtained from dye release Point 3 and

observation of the wind rose for this point given in Figure 33.

Plots showing the temperature profile with depth at the beginning and

end of the release period for each dye release point are given on Figures

34, 35 and 36. Plots showing salinity profile s with depth for the same

locations and times as above are given on Figures 37, 38 and 39.

When the density is calculated considering both the salinity and tem­

perature of the water, a density difference of .003 gr / cc or les s is found at

each of the dye release locations indicating essentially no vertical density

stratification in the water column. Figures 40, 41 and 42. give plots of

density vs depth foT. each release point.

Figure 44 tabulates daily maximum and minimum surface and bottom

water temperatures recorded at the Hampton Harbor Bridge during the

period August 15, 1969 to September 11, 1969. This data is the initial

output of a continuing water temperature monitoring program which is a

part of the ecological studies being conducted in Hampton Harbor.

D - CURRENT METERS

Throughout the April-May release period, tidal current direction and

velocity were measured and recorded at the dye release points with two

Geodyne Model 102.-1 current meters. Meters were installed one above

the other with the lower meter 8 feet above the bottom and the upper meter

8 feet below the water surface at mean low water. See Figure 43. Each

time the dye release point was moved the meters were also moved.



During the severe storm of April 23-25 the current meters dragged

their moorings. This resulted in temporary malfunction of the meters

voiding a small portion of the data. The major portion of the record,

however, is intact.

Current meter data was recorded on film which was processed using

Geodyne I s computer programs. Output obtained includes a computer print­

out of the current direction and velocity time averaged for 5 minute inte·r­

vals, a histogram and scatter plot of current velocity with a vector trace

of current direction and velocity.

Results obtained from the current meter study at the third dye release

point, conducted over a period of 12 days are summarized below.

11

Meter Depth

0.2 depth

0.8 depth

Net Drift

0.185 fps

0.076 fps

Net Direction (Magnetic)

150

3030

,

Since the diluted effluent water will be limited to the upper 10 feet or

less only the upper meter will be considered. Using the upper meter only

there is a net drift of 0.185 foot per second traveling in a direction bearing

north 150 east measured clockwise from magnetic north, correcting this

angle to a true north bearing the azi~uth is 359°, indicating that the ocean

drift in the area of discharge will be in a due north direction. This shows

that in the area where the momentum of the plume is overcome by the ocean

currents, the net drift will be in a northerly direction.

E - HYDRAULIC MODEL STUDY

The report from Alden Research Laboratories on the buoyant jet dis­

charge model tests is given as Appendix A of this report.



•

•

•

F - LIS T OF FIGURES



=

I!
•

I ~

zs"
• ! •I l ,

./
,(;/

;.t
9....

...•

..

..

" s
~: 1 I 1, ~ · p~• • ~ r I. II J · ..f; : :: ; ~ r:i · .:;;

i "I

!j t1;\ n11; ~
~

II ~~U
I l;fl ! \ ii ! ; i=;-

!
-.

~:;~~
. \

~

., .
:: ~: ::: :~:L: ~ ~ I;:~~":

4E~
. ,

I J: ~', '1:: :~~::~ : , f U~~~~\ .
;~ ~:':~: '.)~:.J to i •

h i ~~~,
-, ;~l ~~ I,' ,~ •.• 4: t r,
=i :;! ;~, r~~ ~~~!~; ~ \ t i!~

'.
:1 :i,:- fI, 0 '," i l :i" ~ 1 I:.. y: •• ., ~.. •.• J n " '.' Ze.' J J "~1.

•



• • •
, .• • I • • • 7 • • I 10 t1 II .1 •• I 18 I. 17 tl Ie

• IA

AI rr ...,;Ai '? ~1'-" ....;....~.J\ .' '~~ f n::JO

• , ",. ,~••~- ~ H'~~" ~,~~,"" ",": 1
c c

c ~4Y:o~H~"1' ~~:/rJo:·;j:~~-=-.,;f·~(1:o( ! '.'" 1..: -'-:........ ". ~ f."-;~% \">->', =".•~~1.• \ I / ....
i.... :'/::.;~ .,- :·~.,*~.}?.... =t:i):=':,~~>;;'~;"W:~1')·

• /'/•• '.'~ - ..... ~.-\.I. ~ I .... ~ ';'-''''''. ~ .~ co;, .. r;"~.!~~.~J.f~~ilP\'-'\·")J~':~~:;"~~' ~"<J.r!':r·"~I""'H" D
D,

-, ~~,,-~~.:~-,....~·~U::·: ":;;Ui1tC' •~...~rr;.~",~···;:~~_· .:t!.
::: ~.~••~A".. ~'~ ... : 1~: ,",:,J.: (..~}.-.',~~ ~. - ~~.-:~ , ,

l>

"'",rtI.s.....~
,.,.. 4:"1$••, re $-1'·11~ 10

•• 1.. ,,-~-' ['~C -••/__-V I 7 _ "7'J- I Te s-,-,. 0 ~

P',_ ."'-11~15,.11011... '"
h4.'•••• ~ TeI~.I"'61 '-1. -.'

o ,0 ~

"I L.. ) ''I..~' n ..;: \ " .. l.- <~ ••: •

~ L~GEND

. :. ., ~~ll~[~::S~[~::[,.o"
, ,

• DYE R[L!AS! ~ollrn ,.OR
orel",EIt "EU"sr:

o ~ 'r. 1.11.11,,.. '.U·" .,;1 ,. I-II·"
,. 5.11-"

~.'" .
o teU. ' ,

..-.-.... IL

LI \.o-_..~ . .". •• _e

o

--\_,-~ '.J"~J"'- _----.----••-----------.-------•• - ••-.--

"I tri:'--/ ..... ·~-:·<'L~ ..;;{ till I I"
- .e·.;::~.~·.·~.z'~... ~.!1=llei

.....c~~C&:..Of-~~A:Ilr

~"""~"'~·l
LOCATION Of OfFSHORE

DYE RELEASE POINTS
... ~""::A--",~~::"').:~":'0'·r' ~t.7-...111 I I . Fl~

.....-
c::

.__ • I .. .. • .. • .- I to .. --.. .. ... I •• •• '7 II ••



• • •
•

c

o

------------ ..._------------------

o

I •I •

..
C~Ifc..<Ae:__,..~~

~.....,~t...".,.~l

LOCATION Of DyE
TAA(IUNC STATION ~OEC. 1"1 'N

FIGURE J

o nil
..... ...... IwwtI

.7..........II10,••7•

~:'....
•

.'.=-

••

..

..



!!

--Z
!!

!:

!!

~

S

!!

!!

@

:
@

• V ®
l! . ~

®.?.:; 0

•

:

•

•

J

•

I!!
I

I ~

•

®

•

.II
~.•

®

J

®.

.-...
.'

z
z

~

" .40
~ ..

'1
~ ..
:~!

0 :;r,~z ....
I'

.. 58~'"..
~=£ I"..J

0 0

'-.• e••.~..

••

o

..

u

•

•

..

•

•



•
!

!

,

• .. a • a .. ..
~..
w

f
..
N

~i·
2 'Cg

~!~i
• ~.,

~
0"'
.~ ~

p~
:~~

EEl ! -:::!
o ;:"~

0 ••

O' 0.0

]
! u· •

~Zcmee
A

","'e>-E'0
~%~
'~oo
,2_"0

e @;.... -
... .If:, .-

~!j

I
t

•

•

:

2

•

..

u •

'---7'··,
- ""-- :--,- _..
. -.. ------

i

.. •

:

I

•

•

•

..

•

•



..
;;•

•

!

!

s

:

I

• • • ..
j

LI...a=
~..
• ·Il .!w. 0
; ~I-. i
:~Z :?
;~ r 1-
~- . elL
>"0

:!-
:.= ;II .-
>-~ !

_ c

: :=::
!~ ~

.~1
4u· ~E
AWlS -0__ .0
I ~ ...

! ~~ ~7 I

.... ",ii
BBI =~i ... -'"

ri ~ ~8°

•

I !

•

!I

:

I'

..

..

• .. ..

........
•~-e

•

.Ii

• •

•

..

•

..



• !

!

• D •

!",,,
i ~I;I

• • -=- .. ~ •
~

:
f

::
:1, cS

~;~i
~ ~~
ft U

i.~
2 w

III 1 oi.~
0 ••

~
o. g

:1

0--V> ~-
etD~
ID - "w &c
.. e8" .c'" •
:!!o5'
~!~
~;~

- 00
E~2

I ~

I !

I

;:

••~•

(J

II•
z--=:::
•

;:

I

• ...
J..... 5 ~
:z,..

•

•

•

•

•



• !

!

!

!

s

• "
~ • - .. ..

i

•
I

:i

f!
'"

:I~

, ~ is
.~

I! -.=1 . d: •
-

'01

" 0
~I !i ;

i.; ,:

...
. '~J

I

:;.$:1 ~

i'~II ~
'" _.

0' ~

.-
~wo

U~

__ c

.wW .-
o·~ .2

0'" 0. ...

.. o .Ci

~II/I. ~-

0 •• - lll'-

~:: ]
~

~-

--
.. _c

.c

(Ile3

~~e
-. •
0·-

'" & c

.. .a

II ~E8

i : :;~ !~r ,;e
:~l5

.S 0

~.

.. OO_N .~

'-J i i

~ob'

!
a 0 z

:ii~1
lor

~ee

'iii z. ... _.a
I _ ~ .- ~

o co

c..~

.... z~

... ,c.-

.!o~
=~2

,

,

•
:

t

:

t

•
.c

!
.c

.. ! e

•

•

•

z"""""'• • "

1
j

o •

....
• a••..:~

• • •

.ell

•

•

•

•



·--TV-L......---___-''----!!l\!J---.:!.~~•

..

•

: 0% !i!-_w

!"",
BHI

o..•

!

!

! I !



• u • • •

I
- !!! ~ •

~..

!

..
1

..
:(;

, II eli

!~S . =1· ~ i=
II; .0. .~ ·i

~i.i °
.. . · "- .. •
:t:; i

p~
N ""

!

.. -
~

.....
:7~ i EE!

_ • c

~-

~ O(i~

.. ot!
~

..
0"-

",,,-
See

0 .... e-
o••

..
:a.~. '!!-

:1

· "'~c

goz ~:i :!

,;, ",0.

• IIl~U

!:

"" z S .~!

... &c

z·21:1
3:D

& :-~8

; !::: :~s
:oE ......

: o~~:
.5 0 .5 "

c'" •

.. ~ ~ . ~!

~o~

!
• ii Z ~ &~

iii~i
1 Q~

0 ....

ti ZIK ... -" 2-
~~~

t

o g .. c"

It

." ~ ;i~ zu 3

e-.£::._c-....
I

~~2

I I •

!
I It

•
:

" .
:

•

•

•

•

•

."

•

.
&(11

•~

.-..

•

.....-..
.~ot;

•.."4

z ...........• •

• ... 4>-

J J
.r: j

.. i ~
:z:

•

•

0

•



• u a •
j

- .., •

z!
~

!

...

~. ~
;=

I c&

.1:: · ~i· ~
~..,

·.. · ~i.i II ~:

;i .§
-0

;
i;~

! ~'"

!

, ;; II f

~i.~
l~ e a Eta .!

0.
Ow .-

~w~ 0. ...

. 8~E

w ..
.~:

0 ••
.

~.

:J

~ ~~c

·~ • c
. <De~

_ 0 ~

~

·~
ij.! 0-

w· c

~ ~
u.o ~~

>oeo

i ~ ~~
.. c 'i; E

-:~~

;~
.~ 0 .~:!!.. e·!

~o~

! f§I;1
Ow ~ ~ t

,,- ~i!
o c -'" 2-
• c 0&0 cO

ie 0

e:.~

zu u
~o g
~~:a

t

! I!!

s

!!

,

••

«l~ •

(!) ~

:eIl ..
CJ

Ii)

•

•

•

•

•

'" .\
c

z•a..•
Z"c:::o::::::• •

•

•

..

!!

:
«l

• t N~
(J

~.:;O

,



• !

!

• u o • a !! .. a

E~

s II:
~~

A

.li

a;!
:: .~

.!."

" ~iJ:
~

o·

.-'l .2

;;
.~ ;

2~
~ 3

~D...

Z
•

'1:1
0 &

lEI ! -.~ ~

,a x- ~
· Ocr: .2'

W~

~~ ~
~ .. e""

oee ·
~ . :!-

]
..

• 2 •• . '" ~e~

.~ o~ o~

Z I£J~~

2~ :ije
uo

&

i ~ ~~ ~"
:.0"

~!u

... 0 =~
~a .5 a .~~

c" •

,"~ tJ ~: ;~

~'& 0-

!
.0 z

=I i ~ i We;'

j!-"

~zc
~ 2: 2'0

e~ e.. , . - ~ ~8 0 ~

e.:.~

..... .!'O :
~~2

III

,.

,

•
:

I

•

..

•

•

..

•

z __

• • II o • • a

()

• •

:

I



•
• .. a •

!",,,
BIB

• •

0 ••

!\

~
o

I.::

..

I ~

I!!
t

s

,

,

:It
it)

I• I

it)

CIl l-:z,
;)/.t -.

Q)tV ". 7 et •• .t".~

\0f)
'" III...

• e ••

Q)(?> ..a:
.... (J. .,• II

i

• .Ii
~..

••

••

•

..
I C

• Z <::::::
•

• • •• " a • ••



•

..

•

D

I'

c

•

..

••

I.

•
I •

"

.uuoL
o en YMCa" ".".

• l"'I."'.... "l)W1'
• e.lllwT ,,'fr_

o un
, , , , ! !

•7

TID( ...............
L"· 0014

-- -OIl"
LOW - 1251
....... ..15

..

00""'10.."- 1500 to '''0 u, \_

Interpretation by Ebasco of
Equivalent Isotherms of
Temperature Rise, Based on
Ho~1tored Dye Concentrations.

'.

..."... -
WINO DU'ECTIOH • ,,,no _ ZlS· I 55 "I'M
cu....r~T DI.(eTloN. SfIlI:lD- NO DAU

NOTE:
Contours indicate
Temperature Rise
Above Ambient (F)

I •

I •..

..sa

Q

..

@

"

Q

e

e

9

..

8

..

Q

e

~

'"(q
~ Q

C

Q

e

9

•

8

•

8
.'r

~

Eo..,

"t

•

~

e

e

Q

~"t8 ...., .

.... ,4
(it

e

7

e 7

.,...-.:t •

8

9

..

•

8

•

-

•

•

r

:v!
" . f I ,

. ~~'"
~ "'f ...;~,:I.. "...:

.:~. " ,\' . ~.: ...., \
" "A. ;-' ,'"~ I '- -: s .".. ,'.' .. '~~,;. '... ~. ,.', :J,~:.. •..... r"

Y;~\~\t~~~~};/r~:;~~~,~/{lj
.ri.

I
•... ,_ ... ::>, • "', - J....~.~."}-~ ..,. .

• • ~ ... ,~'.~,,+J;' ,.' . ",; '}-.' - --: ~'.; ,;>~."
,._.;\if\":'."'>.:":'1"- '~\I:.""' ;' ",._, ..~ .. I • ;.• ' ;:(',-
",..:~~'" -:oi"''v.\'-,!:" ~., , .:'\:. ,'';,: :"~,.~,;)'\\t:':'\'~ >'" ,.' ~-::.~ ....;...~, ., ••.•• ~ •• , ••7Ji-. '$.f,s: ..~~ .....':~ .",,,!':.:-::" .-. t:~.·· .__..J~~'"
t \d l;:."' ,i:'<'.,<'l'>.- ~-- -- "ii,; ~~;,. ~.. '.
.~~>~~~ ~J[:,--' ~';""~~<':'" /.,
:~.: :'."""~ :::.:~~ , .....:-1: 'I_ ._ : " '" '",. -,~i"oJ,~.:I1 I

lt~~§{;::.;·,:/' I:
r...,;~ .: .~.' ... :' . " '.' 'i H.mv

1on

lIoa<h

~.t":'~~::':'~i~~J~: ~~ ;ZI e
, .. ~: ........'"f-••- ..,;,::'•.• .J I ' ~
.f' ,', ,',- : :''L''', "/ I I
: \~" .... " :. ~~.'1J."~ : I I

..... ' \. ,-."...:. -'\):..- I
~)\,;. 1~~:a---1

. ",\~:. ., ..: ,"
" •. ~'-... _I "'I H ..... ;:... i'

t" .•~~. :,'~lf ,". ~~:]:~:\i~:~( H •••• • ~,~,.,:"f....."
.~~.:~.' .~\ I ....~~;,,/a'x /j~; ••G·..j .~? :~.-
• >:~-:..:. ,),: ..'~ ...l:=:e:\,

\§,;~F:'·+',"~:~,-.,., / :~/~:;" E>", {.;~.:;" .~9 :\...i:,'I;;t;·l :So.br..ok 8ech
._r:,:::'t". 1~.3li~';.. J,.' I

...,x:. ~ ••(. .. .' ...

I~~e,j.>:':'. ~ -:~.,j"':';r.ik '-

7~.~,~2~{)~
I -.~ .... ~: <~So-:: ': :~ I .~'::::'

[

10 1(, .~ .. - ~:. ' ..-
I' ::::".":!'"

. _[!r.!"f\-
......_... ~.,. 'il'~_. )'~.., ..o'>" '\ I---.' ' ~":-f8,...r. ." ;Iil
~.~.;- ...~.. \ \
~; ; ~ '._. ,_ _" .. ".. 1\f~ _ ." ..... J

...:~/.;~::~~;!~:~>:.~~.: .. t:

~

.I
•

N

•

N

L

II

•

c

.'

..

•



L

..

•

"

•

I'

•

c

•

..

t.•

..

...........o ... ftlIU.. ..,.."..

......t.I.. ...,
• CV-lIt .,.u

t,

1111.....

"

Interpretation by Ebasco
of Equivalent Isotherms of
Temperature Rise. Based on
MOnitored Dye Concentratio~s,

o
~

'7

-,.......
UN - 012'
... - onoIA.· USC
_ - 1'50

..

"

""".".11 IF_ 010'" 0100 r.n.

.,.,.....
WIND OUI[(TION I'PUD- me. 10 WPM
CUIIlIt(NT' DllIt[CTIO.. , ,",[D."·. 0.71. II.'........»

NOTE:
Contours indicate
Temperature l!-ise
Above Ambient (F)

___ Contours indicate
Extrspol_tion of
Field Dat•.

..

..

e- 0"1"

(j

<i
e

"

ijtrft-
e

9

•
0';'"a

e.. I • . " lO) 7 .. a.· .. II .. ...

L

..

..

-. •
.. • • 7 , . • I .. II

•.., N e

1
" NGrlllllarh

~
&

"Cy
<" <i
~

cl $),. <i.'
<i

8

'1 t \'W ~.'f' )'.-71- '-.''',:",.;..~ . 'iff I'- • • .f. .....~ .......... ::Ii .
•~-_ _~. 'J' ..... - ._ /" I '

8 1/ \ 8

rl 1 "j-.- • • c,>"· .:-~._,..-, .... '.~,,'_. - I <,,8

",
V ~ 9.,?

~ •• "1"o. l· ~f";-;:;'" ~"": ... ~~.;.•-'..} I 7" _ I".r- I / "'......
,

~..:.,
~,,' I.)'.\. ,. n '-'"

, /IL ~
-,i • e,

'"8 , e.,,
, . <i.



a '"
a

.. u a ..:...
~

! ·..
t 2 ..;
j he

b c, • .... c 0
0 0-;:: I

I" : 0

! ~:! f!J u .,." ..
~a

0 ., e <> ..p- .. .. Ul ...

In -.,; I' I il~~
c

~t..~ nl ..
-~ , · ... u

.~CI · ",0 • C

" ~ 0 •• ~
.I> .. " 0

Jiat:: ........ ~.~ u
! .ir~ ....- c

u ....

]
! 0 ... '" "~ .. .... ", ... .~ c '"'2- ~ ." C ... " .. e

c" "
...... ..

...I·~G .......... ... .. "."
!~W

• ".I> .. > ... " ~

't
.00· ..... 6 ...... .. .... .., .....

:~Zi .... < ... " .. 0

e .... 0
~ 00_" '!!!R " .. .. go" ...

I:; 0" " " ... .......
! ... ...... > ... 6 c

l> c 6 0 ~'(;~:i
BBI :~~ 0".1>... " '" '-'1-'< I ~

I ,

..

I

::

•

•

'lo

III ..
Gl

•

•..

.II
~..

i

(J

.,...,

•

........
...-£

•........
z .............

•

•

..

..

..

•

I

,

,

,



•
!

•

• .. D •

0 ••

..

I !

II

•

::

••."••Du•

..

•

t

•

::

•

•



•

L

•

I'

..'."

Interpretation by Ebasco
gf Equivalent Isotherms of
Temperature Rise~ Based on
Monitored Dye Concentrations.

wu....... - '.I.IA. LIGHT S,W WI"'OS
WINO OIA£CTION a '11'[[0- 165· .14 WPM
CUI'!AfNT QUIEeTION. SP£fD- Jl •• 0.&2 ... «....,....•••1

o un
, , , ! I t

.J.UUI-o .... ...c.... " ..,..
......Lf.. ..-r
• CVIIN_" l1li"1_

(;

0-'" ~IZ·"'", I fS!ll. ,MO (IT

•

D

",.".L_. oue
...... 0120
lOW·' I'UO
..... _ 2044

..

NOTE:
Contours indicate
Temperature Rise
"'bov~ A·,:,;pnt (F)

___ r."111 O,I\"$ :':-.dicate
EAlt~vylation of
Fie Id Data.'

I •....

~

to

8

e

e

8

..

8

8

'8

8

8

t?

~

..

8

e....

t>8
.....
~

~ ..
,,"8 ,

~

~

""

8

e

.... 14

iI

4il y

, ,....
~.t .

8

a

8

• •
.. I I • I. 17 .. ••

ao " •• I •

• 7 • • I

e

-

•Aaa,

7i{';{.fi~I~'" "
~ 4. ~ .).);':""" .': ....::..',_. .. .'.f{ "",.. -' .~- .:"'.,~. :" .

", ~:/;';.:

, .: ..,.,
.:~

",," ..-, .- ",,. .',,' ~' i ',," \:..~ .. ~~o;.' ,';.. .,:,~

.M<~~~.';'if.>;:·:H>'1/'
__ • • 'lor. ," ~In,)., ~ I

/{::~:::.:(Y;< ': ,'., I,'. '
. r:!!J:'!:: .:.:.: :~': '" '4- f ,lIam

l
.'..n q.~~~. >.- ~ ,_. " . _ ... ," e ~'

.-.~ ..:>_«.'-.: .._:~ if> -~.- !-"I
.: .;, .... 'l""~ . . +
_.. ~ .. ."-:-i:':}!:': _<1 J I
!,..;"~ .>.;; ......": I I
", \."." _- P",',-.'t'·-"/ ,
.' \ .....,." ·v- I
;:,i';:../ p.~4-_-!, "'/ .

• -;'~'.: I .ttl H ..... ;:.. .. ' •• '_--:I
t~. .:~ _I/l'.l ,..",.~ ,:
.• _.\!",.,r\~.1 H.r.... ,. N.'J'!.I,.

.. : :_:\:::;'l...~' \,,' - . 'f ._'....
-t.'. .' .--.', ' ::\~-.. ,••~~Q ~~ ,. "j ••~~:' ~:r-
>~;...,;., •.:. ~ r-. ,+.Q 'i~;
!.' ..,. ...... ~." I t!-.~~
. .~' ~~: ';_,' " .'00 ). -- '/' ,

~,;:,:i:.<r.... ...,,,,?,'.•.,••:~I .;::" El
, •.( _.. :" \'" ~ "':rl;"~' ,1 '" . 5<>.-.10 IIeoch
.'_~-:'_:..' ," '-~";)'~ ,s.- - I
..... '~tt+ f':~""';-" ~r... I

: : ....~~ ~ ~ . i"~':' '. I
,~.~ -,. ~.....".-"... I
'r·.~?i~?H~t "I --
'\_ L' \'.' .• -;~~.. - :: I I ,' .
10 I ~ .' "; ........ .... ,---=-.

~. .-'.:~ :il}~q-

........ ,--.~",.' q,'
'.,/ J',,;7 '."..', I
''':- /" -. ,I·j
~~,., , . It
",(' ,: .'. ,\ ,
:.. ~~:.=. '. . ;III
"",.' '!'\...~ ~ ~ .... : .'

i'\~ ',' ". :~, _:; .''. .,.;:". '1 t /
.l( ,~".~i.,~:;'·~!~~:~~:!,c~.' !JlJ

.'

L

•

.11
•

•

..

•

c

•

A



•

~

o

•

I,

D

c

o

..

'0

.I

10

"

Interpretation by Ebasco
of Equivalent Isotherms of
-Temperature Rise. Based on
Monitored Dye Concentrations,

o teU
, , I , , ,

~o ... fMUI_ ,T "".
• oc ..u ....
• C"'''' ..'I.

~.~T;':I~:~~~6~1:f4:~:D~O,.~.:=:..~: M"M
CURRENT DIRECTION a sp[[o- Ioa'-, 0..-0 .. O..., ....,..}

Ott. '.1'.11 ,,.. 0150 to 0150 [~!

•

NOTE:
Contours indicate
Temperature-Rise
Above Ambient (F)

..

,. ".....
Ill... •

l.w· OUD
.... _ 0114
Lb_· 1$12
...... 1111

/ ...... -

..

o

10

10..

....

~

..

8

8

e

e

Q

..

Q

Ii

~

"4.t
(.) Q

(.)

.. Ii

e

Q

'•

e

e

o

e....

o

e

$

e

Q

111.. -1<1

8

It

8 .,

Ii

•

o

-

o

o

o

o

•

-"c:: :/ ~.... ._ ..~
. f~' .' l A ( : , I!>;!~. 1,· "'~.,,,,.,.V· '1~::-"'=¥ ,.:....... .•

/( .I ", "~~1~;:.:-'-'-t-- .' ._ ..;~.
• f~ "". ~';"'~ '. • l. ,. ...' '- _~b~ ... ' , --'··... 4·.•. '(,_ ".".-'; "'1:.. . v'. ~~ ''-:•.:,:;_.', . -: , ~ :: •:..17. ....\ " .• /,...; '. -j ': ;::l'_ .. '>t-•• : \.

·'~i~::i,:;~~~r#.G~~~j(~' "
· tl~~· ...... _1,,_ ..,,". r ..,oI) , _. ". ~.

:f.:'i\:~'~~~:~.::.~~i:~~~y.'~-<:..~:~ '1,/' 1?'''. ..:s..: ~. ,,"/ ... ". _'~;fj . """,,-- ;3';~1 ~',~ _~'--'~~' ~•• ':': .-. . / ...
~~ -.. -.~ "j. "'~'. '/ @~ : ...,. ~:~' .. ··/··i.,Jo~ .....; ~~---, " .. ". ".' r
'C-'~"";'CJ:'';':~,,,., .. ', f • ......
.":\-•••• >..,-.. ~ - H_"lon~1lo0< t-• '. '.. O'f!J -,..."_ ~
~:t'"..,;.,,;;; '-<..... ':: I.:. tl e 'jk3"' 'z'
J'..::"':"'''':-:'''0 • , ';1 . <If.' 0

0
: ~'0' ."'., .'.." .•\".m,. '"

t':;·<-o.i:"'~J" ,.' ...
· '0,.." - .."'C." " _ ~ """:/-;';0 ::~'v{(:~:'] I . _ I I ::"
' .. . , ."... , .. '"::;.. -'.: '...•.~.,..i\:.~ I • •
..l'"I"'.. ·• - - p, --a.. -! "':.'.'
" ;\. 'i.0:'" ,,::::: -, ('

....- . -,' I' ~ '. •..::--. •. ......k..... Ii.
· ,j'M. .It,' H.. ',_. _ . 'P',... • •

'i" __"_'_I,~, H..... " ~_••
" - :.r-:~,l-'~. ""', _..

.-, ---:i\''i."k\ ~"'c', .
":"',.- ''\ '.~
. '. ~ .{' ..:....., \..1"""lI.-i'...·,~;..··eiw /l.....Q J t-....-::;,~,..-I-~~-:: ~ :". I;:::::; ~::. t)
~ ,'-'"\•• 1, ,,\' ..... ' .... .-1.._

11

..,.... Boach,~ -~""'''''''''' -4 .. ;:::-...;,rooJ··VT.l<~' + . :::-::•••• ; __.. :~r.' ""'.~-.
k ; ]I:;!- '+.+ .:,i:rP.-\.':-f1-'" ..... ~.... ,,-~,"f'

r"\;_~'~'4· {1;..~,...; . •r•. "

;~~:.;~~ .~ \~!~tt-:7. :.~~
~.~ ·i-,,;··'·r:"*l_',':.·:

'}:~~-:~W~.:;,~ !~~
,- ~.' .~ ...,:::;-:.: ...~~-

K ~. -.!i\'/
>I .,

0- .' ~,.~. ;iii
~n
! /,1 /

_•..:.;J\ ii I.. ..:-.;Jlr.
.III

N

/

•

~

..

..
•

o

c

•

0:

..



o

"

•

..

c:

•

,.

..

..•

..uud....
o nYC ".na.
• .1.1" fIOWT
• Cwatllll1ll1TU

..

I.

..

••

o liZ.
I , ! ! ! I

not u ....

...... -
l" ~ 0520
_- 0"4
LO.· I!UZ
..... - lUI

NOTE:
Contours indicate
Temperature Rise
Above Ambient (F)
Contours indicate
Extrapolation of
Field Data.

...,•..
WINO DIl'UflON .. SP[[D- 'U-. II ....
CUlllllt[IiIIT DlA[eTION • SPUD_ "'-.011 ..,,...,... 1

•

."I.

I...

....

Ii

II

II

e

e

9

..

..

Ii

8

•

e

e

8

•

Ii
0'1"

"I
~

'"

8

8

8

•

e

e

~": ..

.:...'1.... - .....

... ·2~
a

e

..:.t
•J. •

e

e

..

11

•

8

-

•

•

.~~~~..,,/
, /

if
•f
, IHampto. Roath

<1, e
'4-
"

•

..

••

, :.

"

r~

" ~'\ 0.

of'.,!,,;,,~f*~ 1_,,,1: ~'~ ~~~ »'- ' . 0, •

~~ttJ~')~~?i~;~~~
.l~, ,..-. ., ,.>.~";. -."' '.:

~~~.~}j/{~f<-{':··:~~::.
.'~r :,. f .' ,~.: ~ ~

'i;i~'~~~~:·~~~t3r
01"'''' ,'.• -.]:" .' -, I. ,~ __ .' ••..~~_,) I

.. _.\.It, -'ioP,..... -. -~ I
::;>\./. ~;:.(L_-J
. ~\••;' I'.~" ".!:. _., ..~:"' .'i f H.....:l-.' '->/'0 • -"'5: •._Oh'~l.l ,..;;;- ~_.~ .\~~..~i! H_rhr"'~ ..,.,,~.......... -' . " ~' -. ......~~.~.~: "=,. ~ ,..., lU,.,~ I ...; 1>..;"." ~ 1i~""'1i ,......1 ~.~.' ::;n.....~,.':: .. _, __,\' + (,h~'. ,'. ,," ~,!_.: .~, . S:2"'::::S;J,'

o _.., 7,.- - ~ ,." • I' --,'~~ - • -,\'1"" + .. " II: .;,'~'J'- I - -l :::---::..; ...-_;1_
0

-,:>,,,+ .•.•,.~''':......,....... _! ....;.. f)
, ....0'\ ,~ '.;''''~~ -1 .. SnbNuk s-h
_.'_~_~'~. ..-1'."''; 4,' ~J..' - '
" :"';1-:"." / ..·,";-t ,'r'.J.r_.

~~fl~t!:~'~~.jJio;:;..,[.!.".' V-
or .1. r:~·_~ar -,:,.::!.~ -,.:..•... "\"'- -¢;.•.••.._.

:;?,~.~~;~{~:~~! .=
. ':. 0':. j't=-".

~ , .
~._" -;£'I"'lq-__.-..1... . i"

..~'.#' '\ I..- .' ~ '"'''''!4,/ . .Ii'
.~. ,,:.. , ~, \

.~ ~>;~.~:-;":~i~> ...,~": .' ~l(1
~ J. '" tl.·~ ....1 t

". o•• f:.~: ~:-l.: :..·.C~ .' it}

•

•
1

L

..

•

0'

c

•

•

•

..

..



• • •

..

L

...

I'

•

..

D

c

•

..

I.

..

I •

"'CI:~.III•
..-. -.:LI" na,*-~.I

OYE PLUME
rlsu.r 21

..

Interpretation by Ebasco
of Equivalent Isotherms of

: Temperature Rise. Based on
Monitored Dye Concentrations.

o 1111
, I I , , I

..., ..... ItAIN. CAUl WINOS
•• IIfO DI.[eTION • SPUD - 104-, 'M,,"
tUlltlll[N' OUlleTION. l'UD_ll... 0.SS.C1.'.......'

~o MTIlila.. 11me­
.....LlUI.-o.f
• a-wr .Tn

..

0." $0'4""_ 0705 .. ouo [.S1.

.....
L" ~ 040'
..... 1001
LI.· 1110
.... - 221.

..

NOTES
Contours iQdlcate
Temperature Rise
Above Ambient (P)

__ Concours indicate
Extrapolation of
Field Data.

..

....

(j

it

"

(j

e

e

lit

..

(j

~
't

4J
CJ lit

C

(j

•

t>8
.....

E..,

~ ..."It .
~

f...,

't

•

e

•

7

....... :;:.... ~ 8
· -",, ...... ,
" luiO!'';\'\I \.i ~

}f!J\
• rI1

.

·
" ·.

•

•- ....
it

lit
8 ..

•
8

•
.....4

lit

lit

• -.- '9 • • & .. .. .. ..

•

j

..

L

•

•

..

•

e'

..



• • •
c

L

II

D

..

..

•

•

I·

t •

..

t.

.."

_.....

..

.I.-T..... •

WIND OIlIlJ(CTION • '.[[D-I'''. n ..,..
CURRlMT D"'ECTlON. s ..aO-Jl·.O'SSIlC••,.,....tI4l1

.1•..
La.. 040.
.... 1001
uw - 1120
.... 2214

Interpretation by Ebasco
of EqUivalent Isotherms of
Temperature Rise, Based on
Honitored Dye Concentrationa.

0.- ' .•".69 Fro", 12" t. "'0 (ST.

.uaua...o ....~... STa1'lOll
• "'" _""__ fIDWt

• c~.........

'.

..

NOTE:
Contours indicate
Temperature Rise
Above Ambient (F)

--Contours indicate
Extrapolation of
Field Data.
o 1111
, , , I , ,

III

.....

•..

Q

(i

u

,~,

Ii

e

~

..

..

Ii

'8

'8

•

Q

8

8....

•

..

Ii

9

7

......
a

e Y

.,...-
-! •

Ii

•

•

8

-

..••

•

•

..~-:::.~...

'··'71
.•.•. • ~f~.'. . i j

:: .... ,.1 §,l".' -' '",",' .; .
. 4" \~ , 't' ~"1•• -:'.~_: ,,; ~ • ,t... .. \~,.'~ . ' 1 ' ....... ..". 'l," /... .::-\~ -.L .-,,' ••w.-

u

• ..'

'./ " ,.. '\ .~.. 0. ~~ ,.': •• " " ~.': ...."- r::
("I I .• ~J' oI:-I'-~I' \.Jj >,__ :. ,~ I .' ~. • ~'. ", ' .•• ':f - ' ';.~ ,J!

. _ r 'f: ,.'" .,". ~ .• l.:.. - •.c .," , .. llI

li

., "1.

1

". r" . ".~ .. '<: ," ~ •. -" \ •.'., ". ,'.'j
: q ~.:~/.;~~~:l ':':~':;'5 :}::':1~(f;';::·< " '1
,. __~\i-'''_.I>~ ..~..."f~.\,., ,.,~ •." ..; , '." _.~-'"._~_,"-' (~~.~. ".r .'\1.- ', •.•• _(..
.t'~' t' ....\.];>- ,\: _.::.~,,:, " •. "\:. ''i' L~',;j! ~ 'l,: '",;"~', ~~: ";,,~,,, ,,' ,.,:~.•.',. !. ,
:~ ~ '7 ~!.~';,~5'~., :. .':= .~~. ". :,'1',,-X' ,<!,c>,?'~ )V ..·....-....:::.' .~~/J::- .. 6-.,.:..••.:-.;., .j....
• ...... ~, .• ' • /. . • :::1: .
;:_ :'.' ~~.J~ .• ~' ':ti' 'I

f}&l·~·;~i;" ;/
r:~~!!J''''': .... :..." : 1 -. . I, i... r ~, .' .- ,:':' '" ..' ..lr- : IHampton D" ....

· ••••••,_ --:T " ....
• ,t.. " ,. - •• ,., .' • ::'0 . ....... •:."..',.....-, .... l..A-].;r . --:: ';1 e~ ;.•'\..J'. ~ ,;t. .......J • • -- '.,~...••.. :-;:: :~;.. :", I . +

I"'''' . ' .• ',;iI.~.'.':J I' I, ...~: .........:.Sl-· I
"".\~ :~.:.. _. -~ I
::).M' Ir~·,4-.--!~."" " . ~'. ,''Y
It!.• ~!:,-4,1q.1ill H..... }.. .,... '--li.• :1,,"1.' , •. -7
· : .~"~''i:~' H..... ,\.- .......¢"..
'-~.\. 0'1' ." t' - , .....--+~S!"'. f::::~ ": ~ '...
.<. .':"Q~~ ".,to..

h
'-' ~ '.·,"'9 " J ~.~, .....-,,: ~"\'. ,: .. .~, LI.~'I·"

•..• v.?:f:';;.'<: ~~. . t--...~~'~i<''::'\''}'" :;,. L~·i~'
t~~F:~~Z.." /~~;'.2..-t·· / .~/ ~::. El
,. ~~/,'.t '" .;.'.r.,\ ...~.1 ,'. s.a-... 8ao<h
.,.r:.~.::-(~ /~.t· ..~,~~7.' I
• -.'A"~ t.',..... -....... 0,- I
',. '~r.~~' '110~'''-Jr:r t.~~3:~: .:,::' ....: .

· • '" '\.' eo' ,,-" •••-. I
~:~ ~ ·;j-f~ <:'-~:-;' ~:

I~- ~-: .~~~: ~~:~~ ~ : .' ~, .~.:::-
.;. .•~~:. it=-'

"Q _.:, '
_r i'Yf~­

ill.1: I• •

~
~Iil

: • .;_" ~; . : ~l \. "\. _",:,""' .' '", ~.,: ..' Ii•" " ." '';' . ,..•. :. ,I
. ,~,~.,1 ..... 2, ." ....~.. t
.t" ' ~f'; •.:,,;.~ :";;1 ',- .0. r ,
. ....'. :>:" ~ : c I .' '1·)1....... ~

j
•

c

L'

II

II

•

.'

.'

..

.'



• • •

I·

•

•

•

c

•

..... &0...

..

...

I.

ow

.a1ULo ",lMU"lT~

........&11...,..~.....,..

o 1111
I , 1 , , ,

o.... ~"'-.",... Ino .. 1110 (s.t
L

17

Interpretation by Ebasco of
Equivalent Isotherms of

:Temperature Rise, Based on
Monitored Dye Concentrations. •

..",... -
....0 oe.fellON .. spua - 1'.-. II ....
cu".r'" DIMCTtOfI. pno-IS-,o.II (1 ,

NOTE:
Contours ind~cate

Temperature Rise
Above Ambient (F)

.... ,........-
.... - 0401
_- 1002
laW" 1"0-.. II'·

If'IS

I •

lI..dl U..

..

Q

; II Z _.,111'"

Q

8

Ii

Q

Q

Q

IS

Ii

8

t"Q
....

E."
~ ..."' ...
~

E."

'"

•7

.,.'
-i:

Q............

,

..,

8

••••

8....- 8•
8

8,,-.'-
LI r .. ~---~ ·;l"j I

·'8
• \. ...... -.' ,-'" .••. !~._.. . " . - .

8

·1 t:;... ~,...~'. 1\ I
~"'G:' .. #of. .i'

e
•• -f·a., r:: ;'~~~~ .. f ~ •~X·~ ;, ,··~~t .'

e

" J8 J8; • • I ...- .- e

1
•

•

•

•

c'



• • •

~

I'

•

c

•

..

I.

•

I.

"

Interpretation by Ebasco
of Equivalent Isotherms of
Temperature Rise, Based on
Monitored Dye Concentrations.

_UT".- , ... UI. lIGftT N. WINOS
.'ND 01 flECTION. I"UO - :sts·,'''PM
CUAR(NT Ollll(CTI(JfII • SPUD - NO DATil

r ! ! , ,ta,"

17

~...""""9 ,,_ 01&0 t. 0"4' £S.T

~o ... TMCa_ IT''no.
.....LIAK...-r

• c...."' ..•..

-,....... ~

lo-· 04'0
..... 10'­
LO.· I.M
..... - lnG

..

I•

NOTE:
Contours indicate
Temperature Rise
Above Ambient (F)

--Contours indicate
Extrapolation of
Field Data.

..

....

8- ....
9

Q
8

"

8

Q

e
....,.
a

Q

.. e -,-- .-- a' •oo " .. ..
•

"­.'-

••

:~

~..q·ttflf'­
ih l I,..
~I .'

/ .;... ' .. , ..11'
:"~~l~ ;·~·"~r~·;·;·· ~•.i· ./l J

.~r--}~.~{.::~ ~:;;~i~.~~:;i ~ i.~~: . 't. f.•.; , ~. __ .. ttl

..~.;;...

I

10 K

~

•

•

..__.- 7 • • I to "
•A'

j
e

North o-h

~e

'"4.J
CJ Q

c
cl e

9

8
Q

9

-I #~ ~1f-]\.7- --~o- ,.:-~ ill'~. -} .~••",.: 6:.' '.:: .' ..
(~"':'\'.-~-- --- -~,g-: "" ..... ~ . /

9

CJ9
...._.~·-'i ,~ ,."" \
~

~ \ .. ~.
·9

., I. ,.. (.~-' ./': _ ~:.>_".J I ·;-.~I , II ) '" ...... ,.,...-
MI

~J.'U I' ~. '~~ . ~
·1·

~)
e

.,.~.•_.~.~ I~.fr H ....'.~ ... :... ;:-.. I •
"":\ -.... .. , ...,.. \

N.~~~VJ N ••", ~'d-::':~ \ .:.
Q



• • •



• • •
, a a I • • • • • • , ~" la .. .. ,. ,. .. t. ,.

•4'

1I ~I It \ "\ill. .t=.=>::..- .'.~'..-'.~' 0h.__ \ .• ti" ~./'/ \ I / .... I ,.

e ~ / \\ ,,,,,,;Y;,::;:'"-;ot - / I Jr) c
'''(~~'I: ~... ~:J~' -:.''i,.:'~~',f.!--..~ ,£.~~'::,,, - '\:
~, . - 'J' \. . (8'~ .~ ••' .••~ ;........,.. .,' , •

~ ~~.·\"_"'t.:~.r~"~.: ;;'.-·.i~·'·~~·.:~~::~~:~·~:-:·.-::~~;:·..:;~;:~: : ...~ ~,,,,,t. _. ~'_~;::<' .•.. '. ' .• ~' ..:~- ........ ' ',.' 't,., "._, ___ u.l. / / 4. Q
D

e

-. .10.~ ~ ,'.'It: ~_r .. •• _ "":;'.,:'-" ....~Vi f ~ I I~ -_....._.
Ii.

,... 04~O
_.

104"..... Hi,._.
IUD

• 'aT".· , ..Ut, lIcH' I,r. WINO'
WTHD DIlIIrCT10N • SPUD - 14'- ........
CUMUt'OIRO:T1ON. "[ID- SS·,G.u •.' ......,...1I1

Ii
DI I·" ';" .~"" :::"J I . '-,...r I 'tI;' . ""-.- .. .,- NOTE: ,.. . -

Contours indicate

~
Temperature Rise., Above Ambient (F)

.: :.- ~ --- Contours indicate ,..
"' L.. )\,

lJ "'.
, 'Yol ':0......-.\1 .' e Extrapolation of

'" Field Data.
Ii . 8 • 2111

"
. , , , I , I

I'.. Ii

...........o ... fWIIa_ n_no.• M.I.LdI~

• c"....". _tI_
e- oy

'51 C~. 'v:';:-".":'-(,".':~- -.;:---,t:l I . Ii

Ii

.-- 8 O-"""~" ,,..1100 •• 1'710 I,ST ...... ,...., ,_ L ... 'i"-':.· ,:~ :a::r-I -8 Interpretation by Ebasco
0

... . ". ~=' f
K .':....~.: of Equivalent Isotherms of

Ii
T~mperature Rise, Based on
Monitored Dye Concentrations • '..,

~:.::;... ' . 5"" ..'.' 'f '.~. - :.~. (_i
8.. ",..-, P':'-I~_••~ . "-:-:UI I Ii

e
!-I-I "E~I I• 1 .. '-1-1- :-.-- .---.-. • -.--- • , • .. .. .. .. I .. .. I' .. ..



• • •



tilt • •
i ' • • I • '0. • 7 • • I .. II It It .. I .. ,. '7 ,. I. ,

•

•

L

•

•

I,

,

.......,

Interpretation by Ebasco
of Equivalent Isotherms of
TempeTature Rise. Based on
Monitored Dye Concentrations.

•,.. ,....

D

•

c

.UT.... ,,,,_, LI(\MT 'W. WINDI

WINO OllllECT10N .• SP[EO -
CUAA[~' QUUCTIO" • SPUD - MO OAT.

D.'•. '.I .... ,,_ .,0' 'e Ino tST.

T ! ! , ! Zifl

~o MTMU_".TIOII
......~.. .-n• ~.".,.c.

.... - 0'"
_- Ill'
UI_ - I7~Z_- zn_

..

NOTE:
Contours indicate
Temperature-Rise
Above Ambient (F)

___ Contours indicate
Extrapolation of
Field Data.

..

Q

'8

8

9

e

Q

Q

9

Q

~

"41
<.> Q

o

e

9
.'1"

~

f..,

'"

8

e

8

...

Q

8... ,~

a
8

.- .- ,. , • a: • .. .. ..
.----:- .

-.'1 t
:v!
r i I. ,\

::·:...~l~M:
'1"4" ~~~~~.~~\

.;~,.o ." ;<'\., ' ~.. {,~.:;~~;<'~;.:'::::"
• "', ~" .. / •.• , -..... • - to • t.
~~~. \ 1'.... 0. ~ .. ~.-I~"':;{- ••...•
,.....,.~ .•.• .. r _ -' - .....~.•. .: - ...... ,,-.'
':.,1-•..• I ~.:.;. ~.~j;.:'-~.~.-, .. '. . e>. "r:o'f:o~,o..\-: ,-<'(t:..·.·\'."t!"'·Il;,..,.f;.~ .:; ~
• ~ \"~"'''. _ - ~I ':.). - l .. 0' . ~ J. ~, .. - - _ (-

'.r" :_: - -~-.Jooo~- . - ..~~~")-_' ..-"'" ~ -t.:"'
:':'-~_;_'~_...~I\\"\:'_'_ ... ,!",. -\f.:- -,=·".:'ii~: I;,..., ,,,..,.N'"

- .\'fl....... I ... ':I-})~~... . .- i" . . ,- .. '
:f:~~~j:::':;>: .~~:';;~~~'#~ -.:':' '-;"-:~;A'';'''-=<:' ~"'5)
_.!~~. ~"';~•. : \)~ , ~.~ ..:--- 1'"/." ~.~
,.,;·o~~... ~:., ...~ /' :.~. ' .•..~
:..~ ~.' ,,,,"\'Y~ ~ ••. ".:...~ It..;.;:.,· .:':;;' '. 0J~' ~ 0 :"'#4' ... ,/' ",.___ .=~ 0 I' /. •. , • • .--~
:"i.-'-o.;:-~ --"•. 0' :""'~-'''n·~'··' . I / ~"" '...-~.~ ".. ,-.- .;-..: •. ~.~,.:J~ ,.,; "." .f ( \ p' .'

,_ ........ ~? .;c...~ l ."..:~.h. "'Vl .... ~ '.' ,..... 'iI I ....

~·~.~~;t:.$?:i:~:~· ~.; /:: :it j IH.ml~::"':"h "
- ~~ .> - •.• 0 .~ 11> "- '. I ' /.-~ .....

~!Z:;~;~t~r~j i~' .~t ~\/ ,~'
••~ -:"·.· •• 0 - J I .'. , I v
• I..~ • - •~,_.:;>_. I I ' •.. <1/,.' :~.: c-;:.a---! ,...... ::.:: \ \ ..~fl.:.•
::I~. I;." " ,'( _ --:; !h·. ~ .•••..),. I lil H .....~ ...... ';,#It" t •
t' .~~r~-:--~ .~i.~) " .."".. e. \ 'Y

a
"'oo .~:'J.l-:t-' H ....• .'t. rtf·.... '@' I,...~;,\"~ \' ~8~. ,.., r

\,•.,' • j r-'''\ . .~~ .. , ...,.- ••
..-i-~~re!-' '''!o~. . :!: .... ~ •

",.:Y. 0 '''. ',:0;"'9-1 tS. t·
;".'i-'.;...~.:\. :.~:'~ I L~I',
.~.• t;,.'7;.t'=';'-f- ~ " I: ~;..~ ..
~: •• ~.f'-' -::,.J .. :: -:::-!" E>
~~;.~~y:'.. "J;,~ : ..:\.>~~ ....~.. -i ~:. Srabrtatk Bach
;.-<.- ../-.~ '''~~'~~'-' - I
'.' ~~"4 ,..,.."" ?.:""
~....._,~ .. ,~ I ; ....~ :- .r...
: ~¥t?:'·~· .. it..~~. ,.
'~;.. ''"''r"'~' "~"';HI - :~:. • ,-

;!·;;\~·'.s~l~~! .""
o It .' :\' .,,;:--~~ ;a=-', ... ~-:' .' !illfr'-

.... - ~., '1\ I
.:/ )'~.. '.
: .,' ·\·1,,_,/.. t
:~,.... .. '\\
,/ •.."." . '.1':" ~.= #'... \" ".. ;,..... "" ,,"-=- .. ; .!

~~: ~~:4~::~~~~~i~~~:;I, i ., . ~,... c:.' .• ,.,..... ~.~...... III

•

.:

•

L

1
•

•

c

A'

.'



..

~

II

~

..

•

I,

•

D

c:

•

..

I.•

.,

I •

",

Interpretation by Ebasco
of Equivalent Isotherms of
Temperature Rise, Rased on
Monitored Dye Concentrations.

~o ..... rMCa'" ST&notI
• .....\.I&': NWI'
• CU-1Il1ft "TU

t , f ! ! uri

..

0.,•.'.11.11'''' .•.• t. 1'10 (IT

.u,... - ,.,11. LIGHT S.W. WIIIOI
WIND O,lIltcT'OIll • SlI'lU -
CUUUT OUl:[eTIO" • 5..[0 -NO GATA

.....
•••. 0".
,,0-'. IlZI
..... Inz
~.. IU'--

...

NOTE:
Contours indicate
Temperature Rise
Above Ambient (F)

--- Contours indicate
Extrapolation of
Field Data.

II

II..

w..

(II)

It

e·

e

e

e

Ii)

..

e

..

·8

8

•

e

•

•

.... ,.. .
a

It

"

e

e....

e

8

e

:.i "J
•.{ : E-,

'"

e

..

•

e

•

...
~

... / ...."-,

. '" I
~ /..'" I
// I

/ I
/ I

i~ I
I I

I I
,1;..... 1" ...'..... I

'~, I I
~·",.....~/~)e /

,..- I
( ,
I ....

7L-;f..
"'

...

•

•

..

..

•

•

•

;::,/"'C .
~.~.- .- ;

:',~;2~~;~{:~!~f?:~ .'
I,

I
I

o

j

"

•

01

•

II

c:

•
..

,.



• • •



..

N

•
S

AV=-I<Ac::!:'~ \VIND c:;.~e::-e-O;14·0SM... P .. ......, ..*' OE::-F-INe:-cA~ \VINe ~pe:-e:-o ~ ::; M ..~.. H ...

~LAL...~ INO'c..A.T~ <=:>E::C70~ \VI"-lO F-'~E=QUE:=Nc.'{
. C~E:iC c::. E::-"J"T1

NUM'e~CS l~,'C,c:ATe- .Av~~e:- 'V'NO c:.~t!::'£::"O
pe-R ~e:-c.i'Oc=:2.. eM. t=>. ~-)

,
,

F'l)eW::. ~c.f:-c:o.NE:'\V~IQ
~Fa~N~ ~j").J" ,..p ,

\VINO qo~!:"F-CJI1,cve:-~~E=
POINT N'5? I .APRII-'41OA~IL.'t~

F\GU~. 3'



•
c:,

AVe:-~AC:-=- \VINe> ~1==Ie:-e.-O; '~'17 M~ P ...~ ...
*'PE..+INC:-O A~ \VINO ~PE:-E.-O <:::.. ~ 1'Y1 ~_ H_

~lAL.S IND\c.l::./f:;- SE;-C70~ \VI"-lC F-R~·NC.X
C~~Ce:.~"j :;

NUM-e>E=1=<.C:S 1~1'OICATE:- AVE:"F<~E.- ,-VI NO c;;;pr:.. e.-O
. pr=-R. CSE:-C'TOR C)-../}. P. ~.)

F'LJeL-1C:. Sf'~c:.e.- CO.N5-'\V £..L4MP~-H:~:;;'

~~~N~R ~'nJ. r-...P ,

'VINO ~&-FoGlQ.O<e:"~A~I:'
~OINl' N9 '2. b.PP,I'_'2!5~ MAV'Z

I 1=\ C'. U~E ~2



w

NN\V
~.J

e.-

S
AvE-t:<A~E:. \V/ND ~PE;:-e-O;J I·03M, P_~ ...

"'*" Ol£-F-INE.-C A~ \VINO ?~::::lE:-E:-O <:. ::; M r.:>... H ...

~IAI....~ INDic.A.T"f-- St=C70~ \VINO F-Rf;::QLJE;~NC.Y

O=~E:··R. c &1'toJi )
NlJMBE:-;:'''-.:s l~rOlcATt..- AV~A-...?E:- \.v'''Jo sP'E;-E'O

. Pt::-'"-R CSC-CTO~ Ct--/l. r=>. \-\.)

PUel-c. "$.:.1<"/IC.~co.I'Jev l-\flN'!~H:<

~e:.c..~~...:Nu=.L.E~R ~~. t-..P I

I
\VINe ~I!:"~~~.e::­
l=OlNI N~ '3 MAV=''TOMAY I7

I F\GoU~E:!-S 'I ". ,



\,"1
~

J
o
I
o
~
()

o
I

•

•
0«) L-t-+--t--t--t--li-l(l

A-873S

DATE10.•

DATIL

EBASCO SERVICIES INCORPORATED TE.M ~ V S. 0 S I='i H
L-~~~~N:iIl:;::W~Y_O_R_K"__~YK~...r-..., DYE tirE L.. IiAS E PT: 'II I

DIV_
C
_-_

H
_ DR R' e> 911 " U It &. 3 4KA'_K__CHI__I__--.__-,

J

•



,
ill
N N
~~

, I

o <Ell

Vl v>
Ol u.J
:J :J
o 0
I I
o 0
o 'l
\9 0

\

•
0-
Ii)

0

0
l1)

0

~
r' 101 ..
tL Q "fJ 'J
'--' <0
&JJ-¢
8l
:J 0

~f"-
4.~
(k
lJJ 0

l1..'J)
L .;t

• ~ 0 (

~U\
~

~
.q-

~
q

0

N
"¢

TE.MPVS DE.PTH A-8735
eYE! ICtEI-EASe:. ~T· 2-

F\Gu .. s:.3~

EBASCO "RY~.. INCOR~RA~D
NIEW YORK _

o

DAlE10.•

o
t"l

o If)
If) N N

(l.:d ) H.lc:1 iIC ~31.V'M

D

o

DIY c.- H DR fI5, Ct
. CH_____.,. __--.,,..-_...,KAI.- ..

DA'" I

,



,
\II va
O.l fit
:) ::J«)
0 0

~'~ ::L :I
I •

~ If) 0
(l1" N

"
"\t

~
~

\9 0-
I 1\9

I'"
~ ~ -'\ti

~
""-

I.(l ani

• •I

k ~ <al/)

~,,~

~~
Lt....
'-'

o 'I) ~ ~

(l.:l) H J..d SO ~"3.lVfA.

E8ASCO _RYICE. INCOliflORATED
NEW YO.K

A-873S

o

i
I

"'JL.
I
'" -.c:

I
I

10.. lllE

TE ~p VS Oi.PTH
OY E. ~E l. e:A.~E '?T #' 3

~ \ G U 1t. So 3~

I
I

I
i

-

0
'¢

0-
rt)

uJ

~ l()

~
~
n.t

~
~
)

DIV_c:.;;;.--..H_ DIIIII 'i '>
M8C:AI.'....__CM;_-L__......__.,
DA':'

,



SA L\ tV I1Y PARiS

.30~.· 2 c::; ~~
yJ

F>E.R THOU5A~ D

ZB~fL, 27/:..,

/
; I-- -+ -+_,J.~---~r-I----___l

/17/ I
.,:' I 0 1------t-~-I--+-~........-....tI."*.,J---+------;i

~ II

'-' I 5 f-------~-~--+--......,......,---+_---____j

~ I v I
w2 Q f--- +--~--_+r-<_++_----__+----__1

~ r 1
~ zt;~----+__t'.."--.........__+_----__+----~
~ ".~

WATEIC: '5U~FACE

30f-------~.r_---+_----+_---____j

..s~1------1------+------+_-----+

40'"------+-------...-----"'"'-------'

G 4-/ZI .~30 ~ 0 U le'S

o 4114- I'-~O ~ou ~S

E.Aec:O SEIltVICES INCORPORATED
NKW YORK

DIY C-H DR Ra
.cal. CN__I__.....__-I
DA-~ --I I

In... 11ft

SAl-I U \iY VS. Oe: ?rH
DYE 'f5'L-E.AS E P'r'" I

'I.~U~&- 37

A-c573S.



SALI f\J ITY PARTS PER .THOUSA~D

ze~ Z7~ Z~~ Z5~
--.-.---.---.--r-------r--------r~---__.,.---__+<0+____1

/0 t------+-----+---~-+-

/5

5

I

Ezo .~.---+-
0­

ct.
I1J ZS t---:-------jr-----t-e~--_+___{3_---_t_-----~....
~

3
30 t------+----~+-------.j.....,J:+-

,
:35 1-----+---f:I!F---+-----t-----+----~

40 L-----~-8_---J..._---L------L------.J

EJ-4jZt;- IlOOO H 0 u lCS,

DIY Co-~ _ B J:z
eeA'· C"-t--_~__"'"
D~,~ --1

, ~~~~~~~~~~~_-_----iiiiiiiilEliiii·-·---iiii·-ft9----....
EIIA-eO .E"VICES INCOIIIfIORAT.D

Haw YO.K SAL. \ tVliY VS OI..""'H
eYII R.... I..Ue- FT tilt z.

~1c::.UR£ 'S~



•
WATE~

SUJ:,FAC,.e.
r-

SA LI \\) \TY FA RT S FE~ THOUSA t--J D

31 %., 3~o ZCf;t., 2 8%'0 -.27%c '2 ,,0,(0 25%., 24,Z

iT ~

•

5 I---+---f-~--+---+-~--+-_.-+----+----l
I

;
!

,... I 0 i~'__+-_~/:r-.,...---+_---+----f~~--+-----+----l

~ !
\...)

I I 5 "~--T-~t=H---+---+--ie-+---+---+-----l

~ t
(L :

DIU ZO Ir---+-~-+-_-+----+~~I --+---,--+---1

~ .

~ 25 I----+-~~+----_+_--+__"IB__+--+_-__+--~
~ i

35' f----t------lL --+------48----+---~-__t--_I

El - ¥,,- I<; 2 5 ~ 0 u rc-s

lEaASCO ....VICIE. INCORPO..AT.D
NIIW YORK•

DIYC-~_ ...
8CA'. CH_

DA- I

lB.. lilt

SAL.ltvITY VS DEPT~

DYE ~EL~AAiE. F'T" '3
( FIG-WElt 3.,

A-8735



•

•

WATE~ SURFAC.E. 1.0Z4

T
,

30 I- --J.~~___:_----J-------'----~

G> 4/ '4 . 0 1C? P I
A 4/ Z I . D i2 P (

, EaAlICO ••RVIC•• INCORPORATED
NEW YORK.

DIY ...__•

.cAl- eM

DA- I

lEI." Dill

OE~S\TY V •. ~5PTH

Oy. H L. •• OS a P'T. I
~\GUC£ ~o

A-



{oJ rJ

i I I I

I fi. IJ-
,

(jJ fl.I I
DI ! D

i
I1

I 11'
I

I l\J rJI
~

......,,
U'

I \ I
~ 0!

"cl~ \ I

I "'N~ j
N I ~
N L~~~i_-+_-+--t-T-I-~o

r(j

o

jfl

oL-~--I-:--i---+----t--t-,--

D
DIY C-f:; DRQ.,.,

CMI__I__-,__-,
J



,
1....,02 I

7
. ..

J
l.----~.t-----_+_-----..-.

DE\\J51TY GI2/CC.

IOZ4 f\ 1.023 1.022

7 ----+------H--.-5 L----+--f.o;~--+----- T
h.

~ :: 1----- - ~v------· 1-- ...•..

~ 1o z0 I------+,./t+------r--

n.t.
uJ
~
«
)

vJ.ATE~
~U~FA.C.E.-

r
i

,J..,
I---~~-+---- --_.- -.-...-.----+---1y~---_i

/
._----+--- _.._---'~-_ .._--

~/~ - l ~ 2.S-Df?P- ,
5/17- 0730-D~P-4

DIY DII:__I

IleAl- CM_,~__....__"",

DA- I

, ~~~~~~==::'::::::-1r_------IR-.~.-.-~1I_1t,...---1
EBASCO SERVICES INCOlt~RATI:D "'" 5 \oJ • l T"'( V& Oa..P"H

NEW. YORK .... A
.....vm. OV .. ~E L. e/a..c; &. "",,""3 -

F\c:.u R~ 42.



,
sua-.UR~G.1Ir euov

T~ euoY'

__------<::uQRf:-NT' M""-e:-cc

~---QOTOR(.2Of-06:~)

...------ CU~Qe:_NT M~e-~

-0.. ' eM

.ueco -.w1Clr8 INCa.rORAftD
.... YO••

A-8135

1111

...----c;.ONGca...,.... .. C'G '<
......c ....oc:a

CU". E:-t-.JT M"""'IrR
. IN.,.Al-L-ATION

• IF , c;, U 1t:.E. 43
Dive ...

,



,
Date

Figure 44

Maximum - Minimum Temperatures

Hampton Harbor Bridge

August 15 - September 11, 1969

Surface Temperatures (C) Bottom Temperatures (C)
Maximum Minimum Maximum Minimum

August 15, 1969 19.0 14.0 19.0 14.0

August 16, 1969 18.9 14.5 19.5 14.0

August 17, 1969 19.5 11.5 19.5 11.5

August 18, 1969 19.0 10.9 18.0 10.5

August 19, 1969 1.8.0 10.0 17.5 10.0

August 20, 1969 17.0 10.5 17.0 10.5

August 21, 1969 15.5 11.5 15.5 ll.5

August 22, 1969 15.0 11.0 15.0 11.5

August 23, 1969 18.9 10.0 16.0 12.0

August 24, 1969 19.0 13.0 18.5 13.0

August 25, 1969 21.5 14.0 19.0 12.0

August 26, 1969 23.9 15.5 18.0· 12.0

August 27, 1969
17.5 13.5

August 28, 1969
17.5 14.0

August 29, 1969
18.0 14.0

August 30, 1969
18.5 14.0, August 31, 1969
18.5 14.0

September 1, 1969
19.0 13.0

September 2, 1969
17.5 13.5

/ September 3, 1969
18.0 16.0

September 4, 1969
18.5 16.5

September 5, 1969
18.5 15.5

September 6, 1969
18.0 11.5

September 7, 1969
18.0 15.8

September 8, 1969
15.0 14.0

September 9, 1969
14.5 14.0

S~ptember 10, 1969
16.0 14.0

September 11, 1969
14.5 14.0
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APPENDIX L

NEPLAN
.New l:ngland power Planning

174 BRUSH HILL AVENUE

WEST SPRINGFIELD, MASSACHUSETTS 01089

TELEPHONE (413) 785-5871

October 2, 1972

To: Members of the NEPOOL
Planning Committee

Gentlemen':

This copy of the "New England Load and Capacity Report" .surmnarizes
estimates of monthly peak loads for October, 1972 through December, 1973,
and the August and December peak loads for an additional nine year period
through 1982. The peak' loads used in this report are compiled as a sum­
mation of individual company peak loads. The. generation capability changes
included in this report are summarized in Appendix liB" and "C". Appendix
"B" indicates the present generation schedule and Appendix "c" represents
a possible plan for future uncommitted generation.

Appendix "c" in the report represents current judgment as to the types
of capacity and sizes of units which are appropriate to.provide the additional
required capacity for the years 1979 through 1982 that is not specified under
additions in Appen<lix liB". Further studies are underway which may change the
types and sizes of units. The net capability in this appendix has been
incorporated in the report as "Uncommitted Capability" for these years.

The New England generation outage rates are currently under study due
to recent experience. Consequently, the objective reserves and excess or
deficient MW values needed to meet the reliability criteria, which normally
appear in the December summary (page 1) have been omitted from this report.

Sincerely,
. ...., . ~ f'

~.;;:~;/t.
./ Director



• NEW ENGLAND

LOAD AND CAPACITY HEPORr

1971-1982

Prepared from Estimates Collected
By the NEPOOL Planning Committee in

September, 1972

I N D E X

Page ..

Summary - December - only 1972...;1.982 1-3

• I. December, 1971 and August, 1972 - Actual 4-10

II. 11-18October through December, 1972

III. January through December, 1973 19-26

IV. August and December only, 1974-1979 27-34

V. August and December only, 1980-1982 35-42

Appendix A - General Notes 43

- Explanation by Numbers 44-48

Appendix B - Actual Changes in Generating
Equipment since March, 1972 49-51

- Scheduled Changes in Generating
Equipment 52-56

Appendix C - Undetermined Additions 57

• October 1, 1972



• • •
SUMMARY

SYSTEM CAPABILITIES AND ESTIMATED PEAK LOAD - DEC. ONLY - 1972 - 1982

Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.
~-- ---~

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Total Capability - MW
Item #25 16891 18013 20514 21937 22368 24137 25321 28481 30730 33280 34800

Total Peak Load - MW
Item #26 13423 14502 15643 16853 18169 19564 21073 22698 24459 26345 28378

Reserve Before
Maintenance - MW

Item #27 3468 3511 4871 5084 4199 4573 4248 5783 6271 6935 6422

%Reserve Before
Maintenance

Item #28 25.8 24.2 31.1 30.2 23.1 23.4 20.2 25.5 25.6 26.3 22.6

Scheduled
Maintenance - MW

Item #29 81 0 0 0 0 0 0 0 0 0 0

Reserve After
Maintenance - MW

Item #30 3387 3511 4871 5084 4199 4573 4248 5783 6271 6935 6422

%Reserve After
Maintenance

Item #31 25.2 24.2 31.1 30.2 23'.1 23.4 20.2 25.5 25.6 26.3 22.6

1.



• • •SUMMARY

GENERATION ADDITIONS, RERATING AND RETIREMENTS

Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.
1972 1973 1974 1975 1976 1977 1978 1979 1980_ _19~l-__ 1982

Existing Capability 14527 14282 14141 14086 13834 13832 13830 13831 13831 13830 13830

Retirements -192 -126 -1 -60 - -4
Reratings +2 - - +1 - +1
Adj. for Purchases

and Sales - 55 -15 -54 -193 -2 +1 +1 - -1

Net Capability 14282 14141 14086 13834 13832 13830 13831 13831 13830 13830 13830

Peak. Load 13423 14502 15643 16853 18169 19564 21073 22698 24459 26345 28378

Misc. Small Additions 141 144 169 219 222 266 269 269 269 269 269

Salem Harbor 465 465 465 465 465 465 465 465 465 465 465
Pilgrim #1, #2, and #3 657 657 657 657 657 657 1837 1837 2987 2987 2987
Vermont Yankee 513 513 540 540 540 540 540 540 540 540 540
Maine Yankee 583 583 792 825 855 855 855 855 855 855 855
Northfield #1, #2, #3,

and #4 250 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Middletown #4 - 400 400 400 400 400 400 400 400 400 400
B. F. Cleary - 110 110 110 110 110 110 110 110 ' 110 110

Millstone #2 - - 830 830 830 830 830 830 830 830 830
Bear Swamp #1 and #2 - - 600 600 600 600 600 600 600 600 600
Newington - - 400 400 400 400 400 400 400 400 400
Br~ton Point #4 - - 465 465 465 465 465 465 465 465 465

t{y:stic #7 - - - 587 587 587 587 587 587 587 587
Coke Works - - - 445 4.45 445 445 445 445 445 445
Canal #2 - - - 560 560 560 560 560 560 560 560

MEPCO/NB Purchase #2 - - - - 400 400 400 400 400 400 400

2.



• •
SUM MAR Y

(Cont'd)
GENERATION ADDITIONS, RERATING AND REI'IREMENTS

•
Dec. Dec. Dec. Dec. . Dec. Dec. Dec . Dec. Dec. Dec. Dec.
1972 1973 1974 1975 1976 1977 1978 1979 .1280 1981 1982

Vermont Unloc.
Comb. Cycle - - - - - 277 277 277 277 277 277

W. F. Wyman #4 - - - - - 600 600 600 600 600 600
NEES-North Shore - - - - - 850 850 850 850 850 850

N. U. Nuclear - - - - - - - 1150 1150 - 2300 2300
Seabrook #1 and #2 - - - - - - - 1150 1150 2300 2300
Unloc. Comb. Cycle - - - - - - - 310 310 310 930
Undetermined Purchase - - - - - - - 400 400 400 400
Unloc. Gas Turbines - - - - - - - 150 350 600 600

Rome Point #1 and #2 - - - - - - - - 900 900 1800

Total Capability 16891 18013 20514 21937 22368 24137 25321 28481 30730 33280 34800

3.



• •
I. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL

•
1. Nominal Conventional Thermal

Capability (MW)

2. Conventional Thermal Capability
Reduction (MW)

3. Conventional Thermal Capability
(1 minus 2) (MW)

Dec.
1971

9749

1

Summer
1972

*10124

155

Boston Edison
Fitchburg
Maine: Bangor

CMP Co.
MPS Co.

Montaup
Municipals-Braintree

-Holyoke
-Taunton
-Wallingford

NEES
NEGEA
Newport
Northeast Utilities
PSNH
UI
Vermont Group

Total Conventional Thermal Capability (MW)

~ .. Nominal Nuclear Capability (MW)

). Nuclear Capability Reduction (MW)

1749 1737 *Includes Salem Harbor #4
61 61 Coincident Generation of 450 MW.
57 56

399 396
23 23

404 400
38 36
31 31
73 63
28 23

1833 *2241
774 734

14 14
2524 2417

696 692
1011 1011

33 34

9748 9969

1410 1410

0 60

4.



• • •
I. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL

(Cont'd)

Dec. Summer
1971 1972

6. Nuclear Capability
(4 minus 5) (MW)

Conn. Yankee 575 550

Northeast Utilities 660 655

Mass. Yankee 175 145

Total 'Nuclear
Capability (MW) 1410 1350

7. Nominal Gas Turbine
Capability (MW) 1361 1463

8. Gas Turbine Capability
Reduction (MW) 0 283

9. Gas Turbine Capability
(7 minus 8) (MW)

Boston Edison 291 246

Fitchburg - 24

Maine: Bangor 10 5

CMF Co. 46 39

Montaup 48 39

Municipals-Holyoke 10 9

-Peabody 20 17

NEES 45 40

NEGEA 24 38

. Northeast Utilities 645 500

PSNH III 90

UI
21 17

Vermont Group 90 116

Total Gas Turbine
Capability (MW) 1361 1180 5·



• •I. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL
(Cont'd)

•
10. Nominal Combined

Cycle Capability (MW)

11. Combined Cycle Capability
Reduction (MW)

12. Combined Cycle Capability
(10 minus 11) (W)

13. Nominal Diesel
Capability (MW)

14. Diesel Capability
Reduction (MW)

15. Diesel Capability
(13 minus 14) (MW)

Dec.
1971

227

o

Summer
1972

233

o

Maine: Bangor
CMP Co.
MPS Co.

Municipals-Braintree
-Hudson
-Peabody
-Shrewsbury
-Wolfeboro

NEES
NEGEA
Newport
Northeast Utilities
PSNH
Vermont Group

Total Diesel Capability (MW)

24 24
4 4

13 13

5 5
15 20

11 11

5 5
3 3

82 83
11 11
14 14

15 15
3 3

22 22

2.27 233

6.



• •
1. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL

(Cont'd)

•
L6 •. Nominal Hydro

Capability (MW)

L7. Hydro Capability
Reduction (MW)

L8. Dependable Hydro
Capability
(16 minus 17) (MW)

Dec.
1971

1247

8

Summer
1972

1247

91

Maine: Bangor
CMP Co.
MPS Co.

Municipal-Holyoke

NEES
Northeast Utilities
PSNH
Vermont Group

Total Dependable
Hydro Capability (MW)

L9. Nominal Pumped Storage
Capability (MW)

?O. Pumped Storage Capability
Reduction (MW)

?l. Dependable Pumped Storage
Capability (19 minus 20) (MW)

27 25
294 294

2 2

2 1

546 546
246 175

48 48
74 65

1239 1156

32 32

0 0

Northeast Utilities

Total Dependable Pumped
Storage Capability (MW)

32

32

32

32 7.



• •
1. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL

(Cont'd)

•
2. Firm Purchases Within the

New England Area (MW)

Boston Edison
CMP Co.
Northeast Utilities

Total Firm Purchases Within the
New England Area (MW)

:3. Firm Purchases Outside New
England Area (MW)

MPS Co.
MEPCO./NB Purchase #1
Vermont Group
NB/Emergency Outside Purchase

Total Firm Purchases Outside
New England Area (MW)

~4. Firm Obligations Outside New
England Area (MW)

~5. Total Capability (MW) (3 plus 6,
plus 9, plus 15, plus 18, plus 21,
plus 22, plus 23)

Dec.
1971

1
10
20

.31

49
280
150

479

14527

Summer
1972

1
10
20

31

49
260
150
120

579

*14530

8.



• •
I • NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL

(Cont'd)

•

26. Internal Peak
Loads (MW)

Dec.
1971

Summer
1972

Boston Edison
Fitchburg
Maine: Bangor

CM!? Co.
MPS Co.

Montaup
Municipals-Braintree

-Holyoke
-Hudson
-Peabody
-Taunton
-Shrewsbury
-Wallingford
-Wolfeboro

NEES
NEGEA
Newport
Northeast Utilities
PSNH
UI
Vermont Group

Total Loads (Non-Coincident - MW)
(Coincident - MW)

27.- Reserve Margin Before Unavailable Capacity
(MW) (25 minus 26 Coincident)

28. Percent Reserve Before Unavailable Capacity
(27 divided by 26)

1791 1995
60 58

148 128
790 703

80 60

528 469
44 46
35 34
17 15
45 48
63 60
24 17
51 54
5 4

2536 2298
451 475

70 59
3195 3137
806 690
754 836
652 475

12145 11661
12135 @ 5-6 P.M. 11464 @11-12 N

on· 12/22/71 on 8/25/72

2392 3066

19.7 26.7
9.



• •
I. NEW ENGLAND AREA SYSTEM CAPABILITIES AND PEAK LOADS - ACTUAL

(Cont'd)

•
Dec. Summer
1971 1972

29. Unavailable Capacity (MW) ** 905 2731

30. Reserve Margin After Unavailable Capacity (MW)
(27 minus 29) 1487 335

31. Percent Reserve After Unavailable Capacity
(30 divided by 26 Coincident) 12.3 2.9

32. Capability Increase With
Median Hydro (Mol) 16 61

33. Median Hydro Capability
(MW) 1255 1217

34. Total Capability With
Median Hydro (MW)
(25 plus 32)

35. Reserve Margin With Median Hydro
Before Unavailable Capacity (Mol)
(34 minus 26)

36. Percent Reserve With Median Hydro
Before Unavailable Capacity
(35 divided by 26 Coincident)

14543

2408

19.8

14591

3127

27.3

**Unavailable Capacity (Mol)

Scheduled
Forced outage
Unavailable For Other Reasons

155 581

227r Unsched. Outages =t2l50
52]L

Total Unavailable Capacity (MW) 905 2731

10.



• • •
II. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOAOO

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1972 1972 1972

l. Nominal Conventional
Thermal Capability (MW) 10139 10114 10029

2. Conventional Thermal
Capability Reduction (MW) 57 -1 -1

3. Conventional Thermal
Capability (1 minus 2)

(MW)

Boston Edison 1757 1732 1732
Fitchburg 61 61 61
Maine: Bangor 57 57 57

CMF Co. 396 398 398
MPS Co. 23 23 23

. Montaup 400 404 404
Municipals-Braintree 38 38 38

-Holyoke 31 31 31
-Taunton 73 73 73
-Wallingford 23 23 23

NEES 2291 2291 2206

NEGEA 761 761 761

Newport 14 14 14

Northeast Utilities 2417 2467 2467

PSNH 694 696 696

UI 1011 1011 1011

Vermont Group 35 35 35

Total Conventional
Thermal Capability (MW) 10082 10115 10030

4. Nominal Nuclear
Capability (MoT) 1410 2324 3163

,,





• •
II. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cant' d)

•
Jan.

9. Gas Turbine Capability
(7 minus 8) (MW)

(Cont'd)

Northeast Utilities
PSNH
UI
Vermont Group

Total Gas Turbine
Capability (MW)

10. Nominal Combined Cycle
Capability (MW)

11. Combined Cycle Capability
Reduction (MW)

12. Combined Cycle Capability
(10 minus 11) (MW)

13. Nominal Diesel
Capability (MW)

14. Diesel Capability
Reduction (MW)

15. Diesel Capability
(13 minus 14) (MW)

Maine: Bangor
CMP Co.
MPS Co.

Feb. March April May June July Aug. Sept. Oct.
1972

656
111

21
144

1475

236

o

24
4

13

Nov.
1972

656
111

21
144

1475

241

o

24
4

13

Dec.
1972

656
111

21
144

1475

241

a

24
4

13

13.



• •
II. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

•
15. Diesel Capability

(13 minus 14) (MW)
(Cont'd)

Jan. Feb. March April May June July Aug. Sept. Oct.
1972

Nov.
1972

Dec.
1972

Municipals-Braintree
-Hudson
-Peabody
-ShrevTsbury
-Wolfeboro

NEES
NEGEA
Newport
Northeast Utilities
PSNH
Vermont Group

Total Diesel
Capability (MW)

16. Nominal Hydro
Capability (MW)

17. Hydro Capability
Reduction (MW)

18. Dependable Hydro
Capab Hity (16 minus
17) (Mol)

5 5 5
20 20 20
11 11 11

5 5 5
3 3 3

83 83 83
14 14 14
14 14 14
15 20 20

3 3 3
22 22 22

236 241 241

1246 1246 1246

47 16 3

Maine: Bangor
CMP Co.
MPS Co.

Municipal-Holyoke

22
294

2

2

26
294

2

2

27
294

2

2

14.



• •
II. NEW ENGLAND Afl.EA SYSTE1·j CAPABILITIES AND ESTH1ATED PEAK LOADS (Cant' d)

•
18. Dependable Hydro

Capabili ty (16 minus
17) (MW) (Cont'd)

NEES
Northeast Utilities
PSNH
Vermont Group

Jan. Feb. f'.1arch April May June July Aug. Sept. Oct.
1972

546
212

48
73

Nov.
1972

546
236

48
76

Dec.
1972

546
246

48
78

Total Dependable
Hydro Capability (MW)

19. Nominal Pumped
Storage Capability

(MW)

20. Pumped Storage Capa­
bility Reduction (MW)

21. Dependable Pumped
Storage Capability
(19 minus 20) (MW)

Northeast Utilities

Total Dependable
Pumped Storage
Capability (MW)

22. Firm Purchases Within
the New England Area

(MW)

Boston Edison
CMF Co.
Northeast Utilities

1199

32

o

32

32

1
10
20

1230

32

o

32

32

1
10
20

1243

282

o

282

282

1
10
20

15



I • •
II. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

•
Jan.

22. Firm Purchases Within
the New England Area

(MW) (Cont'd)

Total Firm Purchases
Within the New England
Area (MW)

23. Firm Purchases
Outside New England
Area (MW)

MPS Co.
MEPCO/NB Purchase #1
Vermont Group

Total Firm Purchases
Outside New England
Area (MW)

24. Firm Obligations
Outside New England
Area (Mol)

MPS Co.

Total Firm Obligations
Outside New England
Area (MW)

Feb. March April MS\Y June July Aug. Sept. Oct.
1972

31

49
260
150

459

Nov.
1972

31

56
260
150

466

Dec.
1972

31

56
260
150

466

40

40

25. Total Capability
( MoT)

(3 plus 6 s plus 9 s

plus 15 s plus 18 s

plus 21 s plus 22 s
plus 23 and minus
24)

14924 15914 16891



• • •
II. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cant' d)

11

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1972 1972 1972

26. Estimated Internal
Peak Loads (MW)

Boston Edison
1780 1775 1850

Fitchburg
58 61 62

Maine: Bangor
132 148 161

CMF Co.
749 795 849

MFS Co.
69 78 82

Montaup
486 524 566

Municipals-Braintree
45 45 46

-Holyoke
30 34 39

-Hudson
15 16 18

-Peabody
42 45 49

-Taunton
54 63 67

-Shrewsbury
22 24 26

-Wallingford
44 ·52 53

-Wolfeboro
4 4 5

NEES

2316 2638 2834

NEGEA

422 447 477

Newport

66 71 78

Northeast Utilities

2946 3315 3644

PSNH

743 796 885

ill

732 787 855

Vermont Group
575 657 777

Total Loads (Mol)

11330 12375 13423

27. Reserve Margin
Before Maintenance (MW)
(25 minus 26)

3594 3539 3468

28. Percent Reserve Before
Maintenance (27 divided
by 26)

31. 7 28.6 25.8

_______________________1



• •
II. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

•
April M~ June July Aug. Sept. Oct. Nov. Dec.

Jan. Feb. . March
1972 1972 1972

~9 . Scheduled Maintenance 2387 420 81
(MW)

10. ReserVe Margin After
Maintenance (W) 1207 3119 3387
(27 minus 29)

3l. Percent Reserve After
Maintenance (30 divided 10.7 25.2 25.2
by 26)

32. Capability Increase With 28 26 16
Median Hydro (W)

33. Median Hydro Capability 1227 1256 1259
(W)

34. Total Capability With
Median Hydro (W). . 14952 15940 16907
(25 plus 32)

35. Reserve Margin With
Median Hydro Before

3565 3484Maintenance (W) 3622
(34 minus 26)

36. Percent Reserve With
Medi an Hydro Before
Maintenance (35 divided 32.0 28.8 26.0
by 26)

18.



• • •
III. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973

1. Nominal Conventional
Thermal Capability

(MW) 10001 10001 9983 9923 9923 10323 10323 10323 10323 10323 10323 10323

2. Conventional Thermal
Capability Reduction

(MW) -1 -1 -1 -1 1 37 166 166 154 1 -1 -1

3. Conventional Thermal
Capability (1 minus 2)

(MW)

Boston Edison 1732 1732 1732 1732 1732 1732 1712 1712 1712 1732 1732 1732
Fitchburg 33 33 33 33 33 33 33 33 33 33 33 33
Maine: Bangor 57 57 57 57 57 56 56 56 56 57 57 57

CMF Co. 398 398 398 398 398 395 395 395 395 398 398 398
MFS Co. 23 23 23 23 23 23 23 23 23 23 23 23

Montaup 404 404 404 344 344 340 340 340 340 344 344 344
Municipals-Braintree 38 38 38 38 38 38 36 36 38 38 38 38

-Holyoke 31 31 31 31 31 31 31 31 31 31 31 31
-Taunton 73 73 73 73 73 73 63 63 73 73 73 73
-Wallingford 23 23 23 23 23 23 23 23 23 23 23 23

NEES 2206 2206 2206 2206 2206 2206 2157 2157 2157 2206 2206 2206
NEGEA 761 761 761 761 761 734 734 734 734 761 761 761
Newport 14 14 14 14 14 14 14 14 14 14 14 14
Northeast Utilities 2467 2467 2467 2467 2467 2867 2819 2819 2819 2867 2867 2867
PSNH 696 696 678 678 676 676 676 676 676 676 678 678
UI 1011 1011 1011 1011 1011 .1011 1011 1011 1011 1011 1011 1011
Vermont Group 35 35 35 35 35 34 34 34 34 35 35 35

Total Conventional
Thermal Capability

(MW) 10002 10002 9984 9924 9922 10286 10157 10157 10169 10322 10324 10324

lQ.



• • •
III. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTH/.tATED PEAK LOADS (Cont I d)

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973

4. Nominal Nuclear
Capability (MW) 3163 3163 3163 3163 3163 3163 3163 3163 3163 3163 3163 3163

5. Nuclear Capability
Reduction (MW) 0 0 0 0 0 11 51 51 41 11 0 0

6. Nuclear Capability
(4 minus 5) (MW)

Boston Edison 657 657 657 657 657 657 657 657 657 657 657 657
Conn-Yankee 575 575 575 575 575 575 550 550 550 575 575 575
Maine-Yankee 583 583 583 583 583 583 583 583 583 583 583 583
Northeast Utilities 660 660 660 660 660 660 655 655 655 660 660 660
Mass-Yankee 175 175 175 175 ··175 175 165 165 175 175 175 175
Vermont-Yankee 513 513 513 513 513 502 502 502 502 502 513 513

Total Nuclear
Capability (MW) 3163 3163 3163 3163 3163 3152 3112 3112 3122 3152 3163 3163

7. Nominal Gas Turbine
Capability (MW) 1475 1475 1475 1475 1475 1475 1475 1475 1475 1475 1475 1475

8. Gas Turbine Capability
Reduction (MW) 0 0 0 0 0 230 278 278 275 0 0 0

9. Gas Turbine Capability
(7 minus 8) (MW)

Boston Edison 291 291 291 291 291 291 246 246 246 291 291 291
Fitchburg 30 30 30 30 30 24 24 24 24 30 30 30
Maine: Bangor 5 5 5 5 5 5 5 5 5 5 5 5

CMF Co. 46 46 46 46 46 39 39 39 39 46 46 46

Montaup 48 48 48 48 48 39 39 39 39 48 1+8 48
Municipals-Holyoke 10 10 10 10 .10 9 9 9 9 10 10 10

Peabody 20 20 20 20 20 20 17 17 20 20 20 20

20,



21.



• • ~

III. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont'd)

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973

5. Diesel Capability
(13 minus 14) (MW)

Maine: Bangor 24 24 24 24 24 24 24 24 24 24 24 24
CMF Co. 4 4 4 4 4 4 4 4 4 4 4 4
MFS Co. 13 13 13 13 13 13 13 13 13 13 13 13

Municipals-Braintree 5 5 5 5 5 5 5 5 5 . 5 5 5
-Hudson 20 20 20 20 20 20 20 20 20 20 20 20
-Peabody 11 11 11 11 11 11 11 11 11 11 11 11
-Shrewsbury 5 5 5 5 5 5 5 5 8 8 8 8
-Wolfeboro 3 3 3 3 3 3 3 3 3 3 3 3

NEES 83 83 83 83 83 83 83 83 83 83 83 83
NEGEA 14 14 14 14 14 14 14 14 14 14 14 14
Newport 14 14 14 14 14 14· 14 14 14 14 14 14
Northeast Utilities 20 20 20 20 20 20 20 20 20 20 20 20
PSNH 3 3 3 3 3 3 3 3 3 3 3 3
Vermont Group 22 22 22 22 22 22 22 22 22 22 22 22

Total Diesel
Capability (MW) 241 241 241 241 241 241 241 241 244 244 244 244

16. Nominal Hydro
Capability (MW) 1245 1245 1242 1242 1227 1226 1226 1226 1226 1226 1226 1226

17. Hydro Capability
Reduction (MW) 10 ... 30 79 59 26 19 41 91 89 47 16 3

18. Dependable Hydro
Capability (16 minus
17) (MW)

Maine: Bangor 28 27 27 23 24 27 25 25 24 22 26 27
CMF Co. 294 294 2911 294 294 294 294 294 29 4 294 294 294
MFS Co. 2 2 2 2 2 2 2 2 2 2 2 2

22.



• • •
III. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Jan. Feb. March April J'.1~ June July Aug. Sept. Oct. Nov. Dec.
1973 1973 1973 1973 1973 1973 1973 ],973 1973 l,97L .. 1273 1973

18. Dependable Hydro
Capability (16 minus
17) (MW) (Cont'd)

Municipals-Holyoke 2 2 2 2 2 1 1 1 1 2 2 2
NEES 546 527 488 498 510 531 531 531 531 531 531 531
Northeast Utilities 245 245 234 233 238 235 224 174 177 211 235 245
PSNH 48 48 45 45 45 44 44 44 44 44 44 44
Vermont Group 70 70 71 86 86 73 64 64 64 73 76 78

Total Dependable
Hydro Capability (MW) 1235 1215 1163 1183 1201 1207 1185 1135 1137 1179 1210 1223

19. Nominal Pumped Storage
Capability (MW) 282 282 532 532 782 782 1032 1032 1032 1032 1032 1032

20. Pumped Storage
Capability Reduction

(MW) 0 0 0 0 0 0 0 0 0 ·0 0 0

21. Dependable Pumped
Storage Capability
(19 minus 20) (»1)

Northeast Utilities 282 282 532 532 782 782 1032 1032 1032 1032 1032 1032

Total Dependable Pumped
Storage Capability (MW) 282 282 532 532 782 782 1032 1032 1032 1032 1032 1032

23.





• • •
III. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Jan. Feb. March April MBiY June July Aug. Sept. Oct. Nov. Dec.

1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973

) . Estimated Internal
Peak Loads (MW)

Boston Edison 1820 1805 1721 1650 1680 1975 2025 2025 1985 1840 1900 1940

Fitchburg 60 58 57 57 57 57 59 62 59 60 63 64

Maine: Bangor 162 152 145 131 132 132 137 141 151 142 162 174

CMP Co. 841 813 763 747 746 755 787 800 779 804 853 911

MPS Co. 78 77 75 73 72 67 60 63 66 73 81 85

Montaup 556 533 494 494 487 502 518 523 518 52"1 561 606

Municipals-Braintree 46 46 44 44 43 43 46 49 46 45 47 49

-Holyoke 36 35 32 30 28 35 37 36 35 32 35 40

-Hudson 17 16 16 15 14 16 16 16 15 16 18 20

-Peabody 52 47 44 46 44 52 58 56 47 37 43 48

-Taunton 67 64 60 58 58 60 62 65 62 57 67 71

-Shrewsbury 25 24 23 20 20 20 20 20 21 22 23 27

-Wallingford 52 53 49 45 47 55 55 56 53 46 54 55

-Wolfeboro 5 6 5 4 4 4 4 5 4 4 5 5

NEES 2761 2662 2500 2432 2362 2554 2633 2642 2659 2560 2849 3069

NEGEA 460 444 420 412 420 455 490 506 473 456 483 514

Newport 75 74 71 67 64 65 67 65 69 70 76 83

Northeast Utilities 3645 3464 3252 3115 3064 3246 3506 3504 3508 3205 3593 3982

PSNH 885 848 809 760 750 750 799 799 760 819 877 975

UI 836 804 774 751 732 894 924 944 932 778 830 920

Vermont Group 777 743 675 600 543 505 505 520 550 630 730 864

Total Loads (MW) 13256 12768 12029 11551 11367 12242 12808 12897 12792 12217 13350 14502

:7. Reserve Margin Before
Maintenance (MW)
(25 minus 26) 3600 4068 4987 5431 5881 5136 4661 4522 4660 5735 4650 3511

~8 . Percent Reserve Before
Maintenance (27 divided
by 26) 27.2 31.9 41. 5 47.0 51. 7 42.0 36.4 35.1 36.4 46.9 34.8 ·24.2

25.



• • •
III. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
--- - -_._-- 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973 1973

~. Scheduled Maintenance
(MW) 0 233 966 1709 1992 969 910 985 1010 1991 815 0

D. Reserve Margin After
Maintenance (MW)
(27 minus 29) 3600 3835 4021 3722 3889 4167 3751 3537 3650 3744 3835 3511

1. Percent Reserve After
Maintenance (30 divided
by 26) 27.2 30.0 33.4 32.2 34.2 34.0 29.3 27.4 28.5 30.6 28.7 24.2

;2. Capability Increase With
Median Hydro (Mol) 13 13 22 15 16 26 35 61 57 28 26 16

13. Median Hydro Capability
(Mil) 1248 1228 1185 1198 1217 1233 1220 1196 1194 1207 1236 1239

~4 . Total Capability With
Median Hydro (MW)
(25 plus 32) 16869 16849 17038 16997 17264 17404 17504 17480 17509 17980 18026 18029

35. Reserve Margin With
Median Hydro Before
Maintenance (MW)
(34 minus 26) 3613 4081 5009 5446 5897 5162 4696 4583 4717 5763 4676 3527

36. Percent Reserve With
Median Hydro Before
Maintenance (35 divided
by 26) 27.3 32.0 41.6 47.1 51.9 42.2 36.7 35.5 36.9 47.2 35.0 24.3

26.



• • •
IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.
- -- - ------

1974 1974 1975 1975 1976 1976 1977 1977 1978 1978 1979 1979

.. Nominal Conventional
Thermal Capability

(MW) 10723 11188 12720 12720 12720 12720 12716 14166 14166 14166 14166 14166

~ . Conventional Thermal
Capability Reduction

(MW) 168 -1 175 -1 175 -1 174 -2 189 -2" 189 -2

3. Conventional Thermal
Capability (1 minus 2)

(MW)

Boston Edison 1712 1732 2299 2319 2299 2319 2299 2319 2299 2319 2299 2319
Fitchburg 33 33 33 33 33 33 33 33 33 33 33 33
Maine: Bangor 56 57 56 57 56 57 -- 56 57 56 57 56 57

CMF Co. 395 398 395 398 395 398 395 998 995 998 995 998
MFS Co. 23 23 23 23 23 23 23 23 23 23 23 23

Montaup 340 344 620 624 620 624 620 624 620 624 620 624
Municipals-Braintree 36 38 36 38 36 38 36 38 36 38 36 38

-Holyoke 31 31 31 31 31 31 31 31 31 31· 31 31
-Taunton 63 73 63 73 63 73 63 73 63 73 63 73
-Wallingford 23 23 23 23 23 23 - 23 23 23 23 23 23

NEES 2157 2671 2574 2634 2574 2634 2574 3484 3409 3484 3409 3484
NEGEA 734 761 993 1018 993 1018 993 1018 993 1018 993 1018
Newport 14 14 14 14 14 14 14 14 14 14 14 14
Northeast Utilities 2819 2867 2819 2867 2819 2867 2819 2867 2819 2867 2819 2867
PSNH 1074 1078 1076 1078 1076 1078 1076 1078 1076 1078 1076 1078
ur 1011 1011 1456 1456 1456 1456 1456 1456 1456 1456 1456 1456
Vermont Group 34 35 34 35 34 35 31 32 31 32 31 32

Total Conventional
Thermal Capability (MW) 10555 11189 12545 12721 12545 12721 12542 14168 13977 14168 13977 14168



• • •
IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.

1974 1974 1975 1975 .1976 1976 1977 1977 1978 1978 1979 1979

4. Nominal Nuclear
Capability (MW) 4229 4229 4262 4262 4292 4292 4292 4292 4292 5472 6622 7772

5. Nuclear Capability
Reduction (Mol) 51 0 51 0 51 0 51 0 51 0 51 0

6. Nuclear Capability
(4 minus 5) (Mol)

Boston Edison 657 657 657 657 657 657 657 657 657 1837 1837 1837

Conn-Yankee 550 575 550 575 550 575 550 575 550 575 550 575

Maine-Yankee 792 792 825 825 855 855 855 855 855 855 855 855

Northeast Utilities 1485 1490 1485 1490 1485 1490 1485 1490 1485 1490 2635 2640

Mass-Yankee 165 175 165 175 165 175 165 175 165 175 165 175

PSNH - - - - - - - - - - - 1150

Vermont-Yankee 529 540 529 540 529 540 529 540 529 540 . 529 540

Total Nuclear
Capability (MW) 4178 4229 4211 4262 4241 4292 4241 4292 4241 5472 6571 7772

7. Nominal Gas Turbine
Capability (MW) 1475 1475 1475 1475 1475 1475 1519 1519 1519 1519 1519 1519

8. Gas Turbine Capability
Reduction (MW) 278 0 278 0 278 0 286 0 286 0 286 0

9 . Gas Turbine Capability
. (7 minus 8) (MW)

Boston Edison 246 291 246 291 246 291 246 291 246 291 246 291

Fitchburg 24 30 24 30 24 30 24 30 24 30 24 30

Maine: Bangor 5 5 5 5 5 5 5 5 5 5 5 5

CMF Co. 39 46 39 46 39 46 39 46 39 46 39 46
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IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont'd)

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.
1974 1974 1975 1975 1976 1976 1977 1977 1978 1978 1979 1979

9· Gas Turbine Capability
(7 minus 8) (MW) (Cont'd)

Montaup 39 48 39 48 ·39 48 39 48 39 48 39 48
Municipals-Holyoke 9 10 9 10 9 10 9 10 9 10 9 10

-Peabody 17 20 17 20 17 20 34 40 34 40 34 40

, NEES 40 45 40 45 40 45 40 45 40 45 40 45
NEGEA 38 48 38 48 38 48 57 72 57 72 57 72
Northeast Utilities 517 656 517 656 517 656 517 656 517 656 517 656
PSNH 90 111 90 111 90 111 90 111 90 111 90 111
ill 17 21 17 21 17 21 17 21 17 21 17 21
Vermont Group 116 144 116 144 116 144 116 144 116 144 116 144

Total Gas Turbine
Capability (MW) 1197 1475 1197 1475 1197 1475 1233 1519 1233 1519 1233 1519

9A. Uncommitted Gas Turbine
Capability (MW) - - - - - - - - - - - 150

LO. Nominal Combined Cycle
Capability (M>l) 110 110 160 160 160 160 437 437 437 437 437 437

Ll. Combined Cycle Capability
Reduction (MW) 3 0 3 0 3 0 33 0 33 0 33 0

L2. Combined Cycle Capability
(10 minus 11) (MW)

Braintree - - 50 50 50 50 50 50 50 50 50 50
Taunton 107 110 107 110 107 110 107 110 107 110 107 110
Vermont Group - - - - - - 247 277 247 277 247 277

Total Combined Cycle
Capability (MW) 107 110 157 160 157 160 404 437 404 437 404 437
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IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.
1974 1974 1975 1975 1976 1976 1977 1977 1978 1978 1979 1979

7. Hydro Capability
Reduction (Mol) 91 3 91 2 91 2 91 2 91 2 91 2

8. Dependable Hydro
Capabi1ity (16 minus
17) (MW)

Maine: Bangor . 25 27 25 28 25 28 25 28 25 28 25 28
CMF Co. 294 294 294 294 294 294 294 294 294 294 294' 294
MPS Co. 2 2 2 2 2 2 2 2 2 2 2 2

Municipal-Holyoke 1 2 1 2 1 2 1 2 1 2 1 2

NEES 556 556 556 556 ' 556 556 556 556 556 556 556 556
Northeast Utilities 174 245 174 245 174 245 174 245 174 245 174 245
PSNH 44 44 44 44 44 4.4 44 44 44 44 44 44
Vermont Group 64 78 64 78 64 78 64 78 64 78 64 78

Total Dependable Hydro
Capability (MW) 1160 1248 1160 1249 1160 1249 1160 1249 1160 1249 1160 1249

9. Nominal Pumped Storage
Capability (Mol) 1632 1632 1632 1632 1632 1632 1632 1632 1632 1632 1632 1632

o. Pumped Storage Capability
Reduction (MW) 0 0 0 0 0 0 '0 0 0 0 0 0

l. Dependable Pumped
Storage Capability

. (19 minus 20) (MY)

NEES 600 600 600 600 600 600 600 600 600 600 600 600
Northeast Utilities 1032 1032 1032 1032 1032 1032 1032 1032 1032 1032 1032 1032

Total Dependable Pumped
Storage Capability (MW) 1632 1632 1632 1632 1632 1632 1632 1632 1632 1632 1632 1632
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IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.

1974 1974 1975 1975 1976 1976 1977 1977 1978 1978 1979 1979

~ . Firm Purchases Within the
New Engiand Area (MW)

Bos ton Edis on 1 1 1 1 1 1 1 1 1 1 1 1

CMP Co. 10 10 10 10 10 10 10 10 10 10 10 10

Total Firm Purchases Within
the New England Area (Mol) 11 11 11 11 11 11 11 11 11 11 11 11

3. Firm Purchases Outside New
England Area (MW)

MPS Co. 61 68 68 77 77 32 32 33 33 34 34 34

MEPCO/NB Purchase #1 200 200 - - - - - - - - - -

MEPCO /NB Purchase #2 - - - - 400 400 400 400 400 400 400 400

Vermont Group 150 150 150 150 150 150 150 150 150 150 150 150

Total Firm Purchases
Outside New England Area

(MW) 411 418 218 227 627 582 582 583 583 584 584 584

3A. Uncommitted Purchases
(MW)

- - 400 400

4. Firm Obligations Outside
New England Area (MW)

MPS Co • 41 41 43 43 43

. Total Firm Obligations Out-
s i de New England Are a (MW) 41 41 43 43 43

~5 . Total Capability (MW)
(3 plus 6 s plus 9 s plus 9A s

plus 12 s plus 12A, plus 15,
plus 18, plus 21 s plus 22 s
plus 23 s plus 23A and minus 22368 24137 23487 26461 28481
24) 19453 20514 21331 21937 21770 22051 25321
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• - • •IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont I d)

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.
1974 1974 1975 1975 1976 1976 1977 1977 1978 1978 1979 1979

) . Estimated Internal Peak
Loads (MW)

Boston Edison 2180 1975 2250 2100 2420 2235- 2595 2380 2780 2535 2980 2695
Fitchburg 65 68 69 72 73 77 78 82 83 87 88 92
Maine: Bangor 152 192 163 210 177 230 192 252 209 275 227 301

CMP Co. 858 977 920 1048 987 1124 1058 1205 1135 1293 ,1217 1386
MPS Co. 67 91 71 97 76 103 81 110 86 117 92 125

Montaup 560 649 600 695 643 745 688 797 737 854 790 915
Municipals-Braintree 51 52 55 55 57 57 60 60 63 63 67 67

-Holyoke 38 42 41 44 43 47 45 49 47 51 50 54
-Hudson 17 21 19 23 21 25 23 27 25 29 27 31
-Peabody 63 50 74 62 83 67 94 73 105 79 118 85
-Taunton 70 75 73 80 77 84 82 89 86 94 91 100
-Shrewsbury 21 29 22 30 23 32 24 34 25 37 26 40
-Wallingford 58 57 61 60 64 63 67 66 70 70 74 73
-Wolfeboro 5 6 5 6 5 7 5 7 6 8 6 8

NEES 2859 3412 3187 3647 3433 3920 3715 4203 4002 4509 4314 4834
NEGEA 536 545 568 578 602 613 640 650 678 689 720 731
Newport 69 88 72 93 78 99 83 105 89 III 95. 117
Northeast Utilities 3792 4290 4099 4637 4426 5014 4793 5411 5180 583-7 5596 6304
PSNH 879 1073 969 1182 1067 1302 1176 1434 1295 1580 1426 1740
ill 1027 992 1116 1070 1205 1149 1300 1231 1402 1320 1516 1414
Vermont Group 563 959 625 1064 691 1176 764 1299 844 1435 933 1586

Total Loads (MW) 13930 15643 15059 16853 16251 18169 17563 19564 18947 21073 20453 22698

7. ' Reserve Margin Before
Maintenance U~)

(25 minus 26) 5523 4871 6272 5084 5519 4199 4488 4573 4540 4248 6008 5783

8. Percent Reserve
Before Maintenance
(27 divided by 26) 39.6 31.1 41.6 30.2 34.0 23.1 25.6 23.4 24.0 20.2 29.4 25.5
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IV. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont'd)

...

Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec. Aug. Dec.
1974 1974 1975 1975 1976 1976 1977 1977 1978 1978 1979 1979

29. Scheduled Maintenance
(MW) 500 0 500 0 700 0 700 0 700 0 700 0

30. Reserve Margin After
Maintenance (MW)
(27 minus 29) 5023 4871 5772 5084 4819 4199 3788 4573 3840 4248 5308 5783

31- Percent Reserve After
Maintenance (30 divided
by 26) 36.1 31.1 38.3 30.2 29.7 23.1 21.6 23.4 20.2 20.2 26.0 25.5

32. Capability Increase With
Median Hydro (MW)' 61 16 61 15 61 15 61 15 61 15 61 15

33. Median Hydro Capability
(MW) 1221 1264 1221 1264 1221 1264 1221 1264 1221 1264 1221 1264

34. Total Capability With
Median Hydro (MW)

28496(25 plus 32) 19514 20530 21392 21952 21831 22383 22112 24152 23548 25336 26522

35. Reserve Margin With
Median Hydro Before
Maintenance (MW)
(34 minus 26) 5584 4887 6333 5099 5580 ·4214 4549 4588 4601 4263 6069 5798

36. Percent Reserve With
Median ltydro Before
Maintenance (35 divided
by 26) 40.1 31.2 42.1 30.3 34.3 23.2 25.9 . 23.5 24.3 20.2 29.7 25.5
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V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS

Aug. Dec. Aug. Dec. Aug. Dec.
1980 1980 1981 1981 1982 1982

l. Nominal Conventional Thermal
Capability (MW) 14166 14166 14166 14166 14166 14166

2. Conventional Thermal Capability
Reduction (MW) 189 -2 189 -2 189 -2

3. Conventional Thermal Capability
(1 minus 2) (MW)

Boston Edison 2299 2319 2299 2319 2299 '2319
Fitchburg 33 33 33 33 33 33
Maine: Bangor 56 57 56 57 56 57

CMP Co. 995 998 995 998 995 998
MPS Co. 23 23 23 23 23 23

Montaup 620 624 620 624 620 624
Municipals-Braintree 36 38 36 38 36 38

-Holyoke 31 31 31 31 31 31
-Taunton 63 73 63 73 63 73
-Wallingford 23 23 23 23 23 23

NEES 3409 3484 3409 3484 3409 3484
NEGEA 993 1018 993 1018 993 1018
Newport 14 14 14 14 14 14
Northeast Utilities 2819 2867 2819 2867 2819 2867
PSNH 1076 1078 1076 1078 1076 1078
UI 1456 1456 1456 1456 1456 1456
Vermont Group 31 32 31 32 31 32

Total Conventional Thermal
Capability (Mi) 13977 14168 13977 14168 13977 14168

4. Nominal Nuclear
Capability (r-M) 9822 9822 10972 12122 13022 13022

5. Nuclear Capability
Reduction (Mol) 51 0 51 0 51 0

35.
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V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cant' d)

Aug. Dec. Aug. Dec. Aug. Dec.

-~--- -
1980 1980 1981 1981 1982 1982

15. Diesel Capability
(13 minus 14) (MW)

Maine: Bangor 24 24 24 24 24 24
CMF Co. 4 4' 4 4 4 4
MFS Co. 13 13 13 13 13 13

Municipals-Braintree 5 5 5 5 5 5
-Hudson 20 20 20 20 20 20
-Peabody 11 11 11 11 11 11
-Shrewsbury 14 14 14 14 14 14
-Wolfeboro 2 2 2 2 2 2

NEES 83 83 83 83 83 83
NEGEA 14 14 14 14 14 14
Newport 14 14 14 14 14 14
Northeast Utilities 20 20 20 20 20 20
PSNH 3 3 3 3 '3 3
Vermont Group 22 22 22 22 22 22.

Total Diesel Capability
(MW) 249 249 249 249 249 249

L6. Nominal Hydro Capab ility
(MW) 1251 1251 1251 1251 1251 1251

L7. Hydro Capability Reduction'
(MY) 91 2 91 2 91 2

L8. Dependable Hydro Capability
(16 minus 17) (MY)

Maine: Bangor 25 28 25 28 25 28
CMF Co. 294 294 294 294 294 294
MFS Co. 2 2 2 2 2 2
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V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Aug. Dec. Aug. Dec. Aug. Dec.
1980 1980 1981 1981 1982 1982

8. Dependable Hydro Capability
(16 minus 17) (MW) (Cont' d)

Municipal-Holyoke 1 2 1 2 1 2

NEES 556 556 556 556 556 556
Northeast utilities 174 245 174 245 174 245
PSNH 44 44 44 44 44 44
Vermont Group 64 78 64 78 64 78

Total Dependable Hydro
Capability (MW) 1160 1249 1160 1249 .1160 1249

9. Nominal Pumped Storage
Capability (MW) 1632 1632 1632 1632 1632 1632

:0. Pumped Storage Capability
Reduction (MW) 0 0 0 0 0 0

~l. Dependable Pumped Storage
Capability (19 minus 20) (MW)

NEES 600 600 600 600 - 600 600
Northeast Utilities 1032 1032 1032 1032 1032 1032

Total Dependable Pumped
Storage Capability (MW) 1632 1632 1632 1632 1632 1632

?2. Firm Purch~es Within the New
England Area (MW)

Boston Edison 1 1 1 1 1 1
CMP Co. 10 10 10 10 10 10

Total Firm Purchases Within
the New England Area (MW) 11 11 11 11 1r 11
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V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Aug. Dec. Aug. Dec. Aug. Dec.
·1980 1980 1981 1981 1982 1982

23. Firm Purchases Outside New
Engl'and Area (MW)

MPS Co. 34 33 33 33 33 33
MEPCO/NB Purchase #2 400 400 400 400 400 400
Vermont Group 150 150 150 150 150 150

Total Firm Purchases Outside
New England Area (Mol) 584 583 583 583 583 583

23A. Uncommitted Purchases
(Mol) 400 400 400 400 400 400

24. Firm Obligations Outside
New England Area

(Mol)

25. Total Capability (Mol)
(3 plus 6; plus 9, plus 9A,
plus 12, plus 12A, plus 15,
plus 18, plus 21, plus 22,

33280 33865 34800plus 23, and plus 23A) 29791 30730 31115
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V. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOADS (Cont' d)

Aug. Dec. Aug . Dec. Aug. Dec.
. 1980 1980 1981 1981 1982 1982

~6. Estimated Internal Peak Loads (Mol)

Boston Edison 3200 2870 3430 3050 3680 3240
Fitchburg 93 98 99 103 104 110
Maine: Bangor 247 329 269 360 292 396

CMF Co. 1306 ·1487 1400 1595 1501 1710
MPS Co. 98 133 105 142 112 152

Montaup 846 980 905 1049 969 1123
Municipals-Braintree 70 70 74 74 77 77

-Holyoke 52 56 55 59 57 62
-Hudson 30 34 32 36 35 39
-Peabody 133 92 150 99 169 107
-Taunton 97 106 103 112 109 118
-Shrewsbury 27 45 28 47 29 49
-Wallingford 78 77 82 81 86 85
-Wolfeboro 6 8 7 9 8 10

NEES 4649 5179 5008 5555 5391 5945
NEGEA 761 775 809 822 860 . 873
Newport 100 125 107 133 113 141
Northeast Utilities 6052 6810 6549 7346 7085 7932
PSNH 1571 1916 1730 2110 1905 2324
UI 1640 1517 1775 1627 1917 1746
Vermont Group 1031 1752 1139 1936 1258 2139

Total Loads. (MW) 22087 24459 23856 26345 25757 28378

27. Reserve Margin Before
Maintenance (MW)
(25 minus 26) 7704 6271 7259 6935 8108 6422
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v. NEW ENGLAND AREA SYSTEM CAPABILITIES AND ESTIMATED PEAK LOAOO (Cont' d)

Aug. Dec. Aug. Dec. Aug. Dec.
1980 1980 1981 1981 1982 1982

28. Percent Reserve Before
Maintenance
(27 divided by 26) 34.9 25.6 30.4 26.3 31. 5 22.6

29. Scheduled Maintenance (MW) 700 o· 700 0 700 0

30. Reserve Margin After
Maintenance (MW)
(27 minus 29) 7004 .6271 6559 6935 . 7408 6422

31. Percent Reserve After
Maintenance (30 divided by
26) 31.7 25.6 27.5 26.3 28.8 22.6

32. Capability Increase With
Median Hydro (MW) 61 15 61 15 61 15

33. Median Hydro Capability
(MW) 1221 1264 1221 1264 1221 1264

34. Total Capability With
Median Hydro (25 plus 32) 29852 30745 31176 33295 33926 34815

35. Reserve Margin With
Median Hydro Before
Maintenance (MW)
(34 minus 26) 7165 6286 7320 6950 8169 6437

36. Percent Reserve With
Median Hydro Before
Maintenance· (35 d.ivided by
26) 35.2 ·25.7 30.7 26.4 31. 7 22.7
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APPENDIX A

GENERAL NOTES

A. The Northeast Group and Vermont Group are reported in total only
and include the following systems:

Northeast utilities Group

City of Norwalk Second Taxing District
City of Norwich Department of Public Utilities
The Connecticut Light & Power Company
Farmington Hi ver Power Company
The Hartford Electric Light Company
Holyoke Water Power Company
Western Massachusetts Electric Company

Vermont Group

Burlington Electric Light Department
Central Vermont Public Service Corporation
Citizens Utilities
Green Mountain Power Corporation

(Also included are 21 municipals, cooperatives and small
utilities served through the above systems.)

B.Municipals listed are:

Braintree Electric Light Department
Holyoke Gas and Electric Department
Hudson Light & Power Company
Peabody Municipal Light Department
Shrewsbury Electric Light Department
Taunton Municipal Lighting Plant
Borough Electric Works of Wallingford
Municipal Electric Department of Wolfeboro

C. It should be borne in mind that the peak data collected was for
specified hours. Some companies are planning on d~ peaks rather
than evening peaks; and, times of occurrence of evening peaks also
differ so that the data shown does not necessarily indicate the most
critical periods for certain sections of the system.

.
(V)
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EXPLANATION OF ITEM3 BY NUMBER

Nominal Conventiona.l Thermal Capability (MW)

is the maximum claimed full load net winter rating capability a.t which
the owner will operate the unit for the duration of the peak load which
is assumed to be 8 hours for June thru September 15 and 2 hours the rest
of the year. This reflects values approved by the NEPOOL Operating
Committee where it has jurisdiction.

I

2. Conventional Thermal Capability Reduction (MW)

is the difference between the maximum claimed full load net winter ratings
and the established full load net seasonal rating capabilities and reflects
values approved by the NEPOOL Operating Committee where it has jurisdiction.

These reductions are due to circulating water temperature,. ambient tempera­
ture, kVA' limits of generators, steam heating loads and other reductions
necessary during certain periods of the year.

3. Conventional Thermal Capability (MW) - Item #1 minus Item #2

4. Nominal Nuclear Capability (MW)

is the maximum claimed full load net winter rating capability at which' the
owner will operate the unit for the duration of the peak load which is
assumed to be 8 hours for June thru September 15 and 2 hours the rest of
the year. This reflects values approved by the NEPOOL Operating Committee
where it has jurisdiction.

5. Nuclear Capability Reduction (MW)

is the difference between the maximum claimed full load net winter ratings
and the established full load net seasonal rating capabilities and reflects
values approved by the NEPOOL Operating Committee where it has jurisdic­
tion.

ThesE: reductions are due to circulating water temperature, ambient temperature,
kVA limits of generators, steam heating loads and deratings prior to refueling
of the reactor.

6. Nuclear Capability (MW) - Item #4 minus Item #5
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7. Nominal Gas Turbine Capability (MW)

is the maximum claimed full load net. winter rating capability at 20 0 F which
the owner will operate the unit for the duration of the peak (assumed to be
2 hours) and reflects values approved by the NE~OOL Operating Commdttee,
where it has jurisdiction.

8. Gas Turbine Capability Reduction (MW)

is the difference between the maximum claimed full load net winter ratings
and similar full load net seasonal rating capabilities based on 900 F and peak
load duration of 8 hours for June thru September.

These reductions are due to ambient temperature, kVA limits of generators, and
other reductions necessary during certain periods of the year.

9. Gas Turbine Capability - (MW) - Item #7 minus Item #8

9A. Uncommitted Gas Turbine Capability (MW)

represents the gas turbine units recommended for installation by the NEPOOL
Planning Committee whose location and ownership has not yet been determined.
Further details in Appendix C.

10. Nominal Combined Cycle Capability (MW)

is the maximum claimed full load net winter capability at which the owner
will operate the unit for the duration of the peak load which is assumed to
be 8 hours for June thru September 15 and 2 hours the rest of the year. The
gas turbine portion of the plant being rated on a 20 0 F ambient in the winter.
This reflects values approved by the NEPOOL Operating Committee where it has
jurisdiction.

11. Combined cycle Capability Reduction (MW)

is the difference between the maximum claimed full load net winter ratings
and the established full load net seasonal rating capabilities. The gas
turbine portion of the plant being rated on a 900F ambient in the summer
months of June thru September. The values reflect those approved by the
NEPOOL Operating Committee where it has jurisdiction.

These reductions are due to circulating water temperature, ambient tempera­
ture, kVA limits of generators, steam heating loads and other reductions
necessary during certain periods of the year.

12. Combined Cycle Capability (MW) - Item #10 minus Item #11

l2A. Uncommitted Combined Cycle Capability (MW)

represents the amount of combined cycle capacity recommended. for installation
by the NEPOOL Planning Committee whose location and ownership has not yet
been determined. Further details are available in Appendix C.
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13. Nominal Diesel Capability (MW)

is the maximum claimed full load net winter rating capability at which the
owner wili operate the unit for the duration of the peak. load which is as­
sumed to be 8 hours for June thru September 15 and 2 hours the rest of the
year. This reflects values approved by the NEPOOL Operating Committee where
it has jurisdiction'.

14. Diesel Capability Reduction (MW)

is the difference between the maximum claimed full load net winter ratings
and the established full load net seasonal rating capabilities and reflects
the values approved by the NEPOOL Operating Committee where it has juris­
diction.

These reductions are due to ambient temperature, kVA limits of generators,
and other reductions necessary during certain periods of the year.

15. Diesel Capability (MW) - Item #13 minus Item #14

16. Nominal Hydro Capability (MW)
, .

gives the total installed potential capability of the company's hydroelectric
plants under the specific flow conditions of the nameplate rating without
respect to the energy available or the characteristics of the load .

17. Hydro Capability Reduction (MW)

reflects the difference between the nameplate hydro capability and the·
dependable hydro capacity.

18. Dependable Hydro Capacity (MW) - Item #16 minus Item #17

gives the 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.

19. Nominal Pumpe d Storage Capability (MW)

gives the total installed potential capability of the company's pump storage
hydro plants under the specified flow conditions.

20. Pumped Storage Capability Reduction (MW)

reflects the difference between the nameplate pumped storage capability and
the dependable pumped storage capacity.

21. Dependable Pumped Storage Capacity (MW) - Item #19 minus Item #20

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.
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22. Firm Purchases Within the New England Area (MW)

shows the amount stated in the contract of firm power which is intended
to be available at the Usual time of the annual and monthly company peaks
from municipals~ i~dustries, etc. within the co~panies that are not other­
wise included in the report.

23. Firm Purchases Outside the New England Area (MW)

shows the amount stated in the contract of firm power which is intended to
be available at the time of the annual system peak, from utili ties outside
the New England area.

23A. Uncommi.tted Purchase (MW)

represents a tentative purchase from the New Brunswick Electric Power
Comm,ission which is presently under study and negotiation. Details are
in Appendix C.

24. Firm Obligations Outside the New England Area (MW)

shows the amount as stated in the contract of fi rm power committed or
obligated which is intended to be available at the usual time of the
respondents system peak,

25. Total Capability (MW)

sum of Items #3~ #6~ #9, #9A, #12, #12A~ #15~ #18, #21, #22, #23, #23A,
minus #24.

26. Estimated Internal Peak Loads (W)

each system has reported peak load data on the basis of integrated demands
for 60 minute clock-hour intervals and should coincide as to the hour of
occurrence as follows:'

•

March - September, Inclusive
January, February, October,
November, December

27. Reserve Margin Before Maintenance (MW)

Item #25 minus Item #26.

28. Percent Reserve Before Maintenance (%)

Item #27 divided by Item #26 x 100 •

11-12N

5-6PM
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29. Scheduled Maintenance (MW)

shows the maintenance affecting capability at the time of peak loads.

30. Reserve Margin After'Maintenance (MW)

Item #27 minus Item #29.

31. Percent Reserve After Maintenance (%)

Item #30 divided by Item #26 x 100.

32. Capability Increase With Median Hydro (MW)

will reflect the difference between the "Dependable Hydro Capacity"
(Item #18) and the "Median Hydro Capacity".

33. Median Hydro Capability (MW)

information reported under average or median flow conditions has been
made on the assumption of the recurrence of flows e~uivalent to a year
which would give the' average annual potential output or has been based
on median flow or output for each month whichever is believed will
present the most realistic coIidition for the system.

34. Total Capability With Median Hydro (MW)

Item #25 plus Item #32.

35. Reserve Margin With Median Hydro Before Maintenance (MW)

Item #34 minus Item #26.

36. Percent Reserve With Median Hydro Before Maintenance (%)

Item #35 divided by Item #26 x 100 •
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APPENDIX B

AGrUAL CHANGES IN GENERATING CAPACITY SINCE LAST REPORl'

ACTUAL RRl'IREMENTS

•

COMPANY

Vermont Group
New England Gas. & Elec. Assoc.
Northeast Utilities
MEPCO/N .B. Purchase #1
Northeast Utilities
Central Maine Power Co.

STATION

Rutland Gas Turbine #3
Cannon Street #9
Stamford

Danielson #l
Kezar Falls

EQUIPMENT

Gas Turbine
Conv. Thermal
Interm. Fossil
Interm. Fossil
Gas Turbine
Hydro

CHANGE IN
NOMINAL MW

- 5.0
- 8.0
-57.0
-20.0
- 6.0

.3

DATE
MONTH YEAR

March 15, 1972
June 1, 1912
June 20, 1912
July 1, 1972
July 1, 1972
July 1, 1972

49.



• •
APPENDIX B

ACTUAL CHANGES IN GENERATING CAPACITY SINCE LAST REPOHI'

ACTUAL RERATINGS

•

CHANGE IN DATE

COMPANY STATION EQUIPMENT NOMINAL MW MONTH YEAR

Central Maine Power Co. Mason #4 Conv. Thermal - .6 May 1, 1972

New England Gas & Elec. Assoc. Kendall Conv. Thermal -2.0 May 1, 1972

New England Gas & Elec. Assoc. Blackstone Conv. -Thermal -2.0 May 1, 1972

New England Gas & Elec. Assoc. Cannon Street Conv. Thermal -1.0 May 1, 1972

Boston Edison Edgar Conv. Thermal +8.0 June 1, 1972

New England Electric System - Diesels +1.0 June 1, 1972

Venoont Group Miscellaneous Gas Turbine +2.5 June 22, 1972

tMunicipal Electric Division Wallingford, Conn. Conv. Thermal *-5.0 Aug. 1, 1972

New England Electric System Lynnway Conv. Thermal -7.0 Aug. 1, 1972

*Capability of station reduced to 23 MW to live up to the S"Gate of Connecticut Air Control Code.
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AcrUAL CHANGES IN GENERATING CAPACITY SINCE LAST HEPOHI'

AcrUAL ADDITIONS

•

COMPANY STATION EQUIPMENT
CHANGE IN
NOMINAL MW

DATE
IDNTH YEAR

New England Gas & Elec. Assoc.
Vernxmt Group
Fitchburg Gas & Elec. Light Co.
Hudson Light and Power Dept.
New England Electric System

Kendall G.T. #2
Berlin
Fit chburg #7
Cherry Street
Salem Harbor #4

Jet Gas Turbine
Gas Turbine
Gas Turbine
Diesel
Int./Peak Fossil

24.0
56.5
30.0
5.6

465.0

March
June
Aug.
Aug.
Aug.

31, 1972
1, 1972
1, 1972
1, 1972

24, 1912

11.
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COMMITTED AND PLANNED CHANGES IN GENERATING EQUIPMENT

RETIREMENTS

•

COMPANY

Vermont Group
Bangor Hydro-Electric Co.
Boston Edison Co.
New England Electric System
New England Electric System

Fitchburg Gas & Elec. Light Co.
Northeast Utilities
Public Sere Co. of N.H.
Public Sere Co. of N.H.
Public Sere Co. of N.H.
Montaup
Montaup
Montaup
New England Electric System
Public Sere ·Co. of N.H.
MEPCO/N.B. Purchase #1

-Municipal Electric Dept.
MEPCO IN. B• Purchas e #1

Municipal Electric Dept.
New England Electric System
MEPCO/N .B. Purchase #1
New England G~ & Elec. Assoc.
New England Gas & Elec. Assoc.

Municipal Electric Dept.

Vermont Group

STATION

Various
Graham #2
"L" Street #9
Webster St. #8
Lynnw8\Y #1, 2, 3, & 6

Fitchburg #1, 2, 3, & 5
Dwight #2, 3, & 4
Kelleys
Kelleys #1 & 2
Jackman Sta.
Fall River
Pawtucket #3, 4, & 5
E. Bridgewater #2, 3, & 4
Deerfield #5
Canaan Station

Wolfeboro, N.H.

Wolfeboro, N.H.
South St. #8
(end of Purchase)
Blackstone #2 & 4
Cannon St. #4

& L. P. Boilers

Wolfeboro, N.H.

Milton

EQUIPMENT

Hydro
Gas Turbine
Conv. Thermal
Conv. Thermal
Conv.Thermal

Conv. Thermal
Hydro
Hydro
Conv. Thermal
Hydro
Conv. Thermal
Conv. Thermal
Conv. Thermal
Hydro
Hydro
Interm. Fossil

Diesels ­
Iriterm. Fossil

Diesels
Conv. Thermal
Interm. Fossil
Conv. Thermal

Conv. Thermal

Diesels

Conv. Thermal

CHANGE IN DATE
NOMINAL MW ·MONTH YEAR

- LO Oct. 1972
- 5.0 Oct. 1972
-25.0 Nov. 1972
-35.0 Dec. 1972
-50.0 Dec. 1972

-28.0 Jan. 1973
- L2 Jan. 1973

March 1973
-18.0 March 1973
- 3.0 March 1973
-14.0 April 1973
-26.0 ~pril 1973
-20.0 April 1973
-15.0 M8\Y 1973
- LO June 1973
-20.0 July 1973

- 0.3 Jan. 1974
-40.0 July 1974

- 0.3 Jan. 1975
-37.0 Jan. 1975

-200.0 J~y 1975
- 8.0 July _ 1975

-15.0 July 1975

- 0.5 Jan. 1976

- 4.0 Aug. 1977
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COMMITTED AND PLANNED CHANGES IN GENERATING EQUIPMENT

•
RERATINGS

CHANGE IN DATE
COMPANY STATION m,UIPMENT NOMINAL M\v MONTHYEAR

Vermont Yankee Vernon Base Load Nuclear +256.0 Dec. 1972
Maine Yankee Wiscasset Base Load Nuclear +209.0 Mar. 1974
Vermont Yankee Vernon Base Load Nuclear + 27.0 Apr. 1974
Maine Yankee Wiscasset Base Load Nuclear + 33.0 Apr. 1975
Maine Yankee Wiscasset Base Load Nuclear + 30.0 May 1976
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COMMITTED AND PLANNED CHANGES IN GENERATING EQUIPMENT

ADDITIONS

•

COMPANY LOCATION

MoT CAPABILITY
NAME- NOM.
,PLATE CAP. **TYPE

NAME OF
MANUFAcrURER

TURBINE BOILER

EXPECTED
DATE OF

OPERATION

MONTH YEAR

C.E. Ma;y
C.E. June

July
B&W July

Norwich, City of (N.U. Group)
New Eng. Gas & Elec. Assoc.
Boston Edison Co.
Vermont Yankee
Norwalk Sec. Tax. Dist. (N.U.G.)
Maine Yankee
Northeast utilities

Northeast Utilities
Northeast Utilities
Northeast Utilities
Northeast Utilities
Taunton Mun. Light Plant

*Shrewsbury Elec. Light

New England Elec. Sys.
New England Eiec. Sys.
Northeast Utilities
New England Elec. Sys.
Public Sere Co. of N.H.
New England Ele,c. Sys.
New England Elec. Sys.

Boston Edison Co.
United Illuminating
Braintree Elec. Light Dept.
NEGEA & EUA

Norwich
Martha's Vineyard
Pilgrim #1
Vernon
Norwalk
Wiscasset
Northfield #4

Northfield #1
Northfield #2
Middletown #4
Northfield #3
B.F. Cleary Sta. #9

Peaking Plant

New Deerfield #5
Fife Brook
Millstone #2
Bear Swamp #2
Newington, N.H.
Bear Swamp #1
Br~ton Point #4

r{fstic #7
Coke Works
Potter Station
Canal #2

16.75
3.0

657.0
537.3

5.0

211.5

211.5
211. 5
375.4
211.5
110.0

15.0
11.0

860.7
300.0
l~24.0

300.0
437.0

587.0

16.75
3.0

657.0
257.0

5.0
583.0
250.0

250.0
250.0
400.0
250.0
110.0

2.75

15.0
10.0

830.0
300.0
'400.0
300.0
465.0

587.0
445.0

50.0
560.0

Gas Turbine
Diesel
Nuc. -Base Load
Nuc. -Base Load
Diesel
Base Load Nuclear
Pump. Stor. Hydro

Pump. Stor. Hydro
Pump. Store Hydro
Int. /Peak Fossil
Pump. Store Hydro
Combined Cycle
(90 MoT Thermal)
(20 MW Gas Turb ine )
Diesel

Conv. Hydro
Conv. Hydro
Nuc. -Bas e Load
Pump. Store Hydro
Int./Peak Fossil
Pump. Store Hydro
Int./Peak Fossil

Base/Int. Fossil
Base/Int. Fossil
Combined Cycle
Base/Int. Fossil

G.M.
G.E.
G.E.

West.
G.E.

G.E.
G.E.
G.E.
G.E.
G.E.

West.
West.
G.E.
Toshiba
West.
Toshiba
G.E.

G.E.
G.E.

West.

G.E.

C.E.

Riley

C.E.

Riley

Sept.
Oct.
Nov.
Nov.
Nov.
Dec.
Dec.

March
~ay

June
July
July

Sept.

March
April
April
Ma;y
June
July
Dec.

1972
1972
1972
1972
1972
1972
1972

1973
1973
1973
1973
1973

1973

1974
1974
1974
1974
1974
1974
1974

1975
1975
1975
1975
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COMMITTED AND PLANNED CHANGES IN GENERATING EQUIPMENT

ADDITIONS

•

COMPANY LOCATION

MW CAPABILITY
NAME- NOM.
PLATE CAP. **TYPE

NAME OF
MANUFACTURER

TURBINE BOILER
DATE

OPERATION

M:>NTH YEAR

MEPCO/N .B. Purchase #2 (Start) - - 200.0 Interm. Fossil - - Jan. 1976

MEPCO/N.B. Purchase #2 (Increase) - - 200.0 Interm. Fossil - - July 1976

*Shrewsbury Elec. Light. Peaking Plant - 2.75 Diesel - - Fall 1976

Peabody Mtm. Light Plant Peabody 17.3 ·20.0 Gas Turbine Turbo Power - - 1977

New England Gas & Elec. Assoc. Unknown - 24.0 Jet Gas Turbine - - July 1977

Vermont Group Undecided 277.0 277.0 Combined Cycle West. - Aug. 1977

Central Maine Power Co. W. F. Wyman #4 - 600.0 Base/Int. Fossil - - Nov. 1977

New Eng. E1ec. Sys. North Shore 850.0 850.0 .. Base/Int. Fossil G.E. - .Nov . 1977

*Shrewsbury E1ec. Light. Peaking Plant - 2.75 Diesel - - Fall 1978

Boston Edison Co. Pilgrim #2 1180.0 1180.0 Nuc. -Base Load G.E. C.E. Nov. 1978

Northeast Utilities To Be Determined - 1150.0 Nuc. -Base Load G.E. West. May . 1979

P.S.N.H. & U.L Seabrook #1 1150.0 1150.0 Nuc. -Base Load - West. Nov. 1979

Boston Edison Pilgrim #3 1180.0 1150.0 Nuc.-Base Load G.E. C.E. June 1980

New Eng. E1ec. Sys. *** Rome Point #1 900.0 900.0 Nuc. -Base Load - - June 1980

Northeast Utilities To Be Determined 1150.0 1150.0 Nuc. -Base Load - - May 1981

P.S.N.H. & U.L Seabrook #2 1150.0 1150.0 Nuc.-Base Load - - Nov. 1981

New Eng. E1ec. Sys. *** Rome Point #2 900.0 900~0 Nuc. -Base Load - - June 1982

*Figures used taken from L &C Report dated 3/1/72.
**See note on page 56.

***Tentative location. 55.
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COMMITTED AND PLANNED CHANGES IN GENERATING EQUIPMENT

ADDITIONS

•

**The following notations under type of generation indicate:

a) Int./Peak.Fossil = Intermediate/Peaking Fossil capacity having dailyt on line-off line cycling capability
with a heat rate greater than 10tOOO (approximately 10t300-l0 t600) Btu/kWh with lt 800 psi throttle
pressure. These units are expected to start daily cycling (on line-off line) soon after initiai commercial
operation.

b) Base/Int. Fossil = Base Load/Intermediate Fossil capacity having dailYt on line-off line t cycling
capability with a heat rate less than 10tOOO (approximately 9 t400-9t 700) Btu/kWh and in general have a
2 t400 psi throttle pressure. These units are expected to operate base loaded during weekdayst shutting
down on weekends onlyt for several years after initial commercial operation.
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A POSSIBLE PLAN FOR PROVIDING FurURE UNCOMMITTED GENERATION

•
LOCATION TYPE OF EQUIPMENT NET CAPABILITY (MW) DATE OF SERVICE

Unlocated
Uncommitted Purch.
Unlocated

Unlocated

Unlocated

Unlocated

Combined Cycle
Intermediate Fossil
Gas Turbines

Gas Turb ines "

Gas Turbines

Combined Cycle

s-240/W-310
400

S-130/W-150

S-175/W-200

" S-220/W-250

s-480/W-620

May
July
Oct.

Oct.

Oct.

May

1979
1979
1979

1980

1981

1982

Note: The schedule above represents a current judgment as to the types of capacity and size of units
which are appropriate to provide the required capacity for the years in question. However,
"further studies are underway which may change the types and sizes of units as pool plans are
firmed up. The net capability shown above has been incorporated in this report as uncommitted
capability for the years 1979 through 1982.
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APPENDIX M

NUCLEAR PLANT SITE STUDY

FOR

PUBLIC SERVICE COMPANY OF NEW HAMPSHffiE

APRIL 14, 1967

JACKSON & MORELAND DIVISION
UNITED ENGINEERS & CONSTRUCTORS INC.

600 PARK SQUARE BUILDING
BOSTON, MASSACHUSETTS 02116
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JACKS01-J" & MORELAND
DIVISION OF UNITED ENGINEER'S & CONSTRUCTORS INC.

600 Park Square Building, Boston, Mas6. 02116 • Telephone 617-4B2-8100

April 14, 1967

Mr. Eliot Priest, Vice President
Public Service Company of New Hampshire
1087 Elm Street
Manchester, New Hampshire 03105

Subject: Nuclear Plant - Site Study

Dear Mr. Priest:

Herewith is our final report covering studies to locate and

evaluate sites for a multiple unit nuclear power plant of 1600 MWe cupacity

on the Public Service Company of New Hampshire system. We recommend the

Rollins Farm area on the Piscataqua River in Newington as the most

economical si.te for such a plant.

Consideration of waste heat disposal requirements and proposed

water use regulations determined that no inland fresh water sites are

suitable for a large Power Plant using a con~entional once-through condenser

cooling water system and that avoidance of a $4 to $8 per KWe additional

cost for cooling towers requires an oceanside or tidal salt water site.

Comparative estimates of the site variable costs of four salt water sites

evaluated show a large advantage in favor of the Rollins Farm area. For

site development alone the capital savings at Rollins for construction of

two 800 MWe units is at least 1.3 million dollars. With land, transmission

and tax factors added, the capital advantage of Rollins is about 10 million

.dollars.
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JACKSOto1 .. MORELAND DIVISION

Mr. Eliot Priest, Vice Presid~nt •••• 2 April 11, 1967

•

•

Consideration of nuclear plant siting factors indicates that

the Rollins Farm area compares favorably with presently licensed sites.

However, discussion with the regulatory agencies regarding three factors

is recommended to afford maximum assurance that the Rollins Farm site may

be considered suitable for the proposed use. These factors are: (1) use

of the Piscataqua River for waste heat disposal; (2) proximity to Pease

Air Base and to Portsmouth; (3) the limited exclusion zone. We would

be pleased to participate in such discussions.

The final report summarizes the many alternatives and factors

considered in this site selection together with the studies and evaluations

which provide the basis for these conclusions and recommendations

Very truly yours,

JACKSON & MJRELAND DIVISION

P. F. Gorman, Manager
Power Department

PFG:VMW:jac
R.N. 9197

cc: Mr. E. Priest (20)
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I. INTRODUCTION

Ob,; ectives

This study has the following objectives:

(1) To determine areas which may be considered potential sites

for a large nuclear power plant on the Public Service Company of New

Hampshire system.

(2) To select the most desirable site based upon economic

comparison combined with judgement and experience evaluations of the

non-reducible factors.

Ground Rules

The ground rules established for this study are:

(1) The type of nuclear stearn supply system has not bee"1

determined but site evaluations shall be based upon use of commercial

boiling water or pressurized water reactors.

(2) The maximum unit size to be considered is 800 MWe and the
,

site shall be suitable for an installed capacity of at least 1600 MWe.

(3) The site shall preferably be in New Hampshire due to

public relations and tax considerations. HONever, sites in neighboring

states are to be considered and evaluated.

(4) Final transmission, land and tax evaluations will be

made by Public Service Company of New Hampshire.

(5) Evaluation of sites on the Merrimack River or in other

inland locations must consider the cost of cooling towers or other

facilities to control the water temperature.

1.
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II. SUMWARY

Comparisons of the population distributions around most of the

potential power plant sites in New Hampshire with those around several

licensed nuclear plant sites show that the New Hampshire locations compare

favorably in this respect. The Newington and.Rye sites are located in the

more densely populated and developed coastal region of New Hampshire and

near the city of Portsmouth (25,000 population), but even these sites

compare favorably ~~d should experience little· difficulty with licensing

from the standpoint of population distribution.

Waste heat disposal requirements, however, are becoming increasingly

more restrictive on power plant siting. Recently enacted or proposed

legislation and regulations are placing stringent controls on the use of

public waters, especially fresh water streams and lakes, for heat sinks.

Investigation of New Hampshire's largest streams, i,e., the Connecticut,

the Merrimack, and the Androscogin, show that none have sufficient flow

on a year around basis to handle the waste heat disposal from a 1600 MWe plant.

Studies of methods of augmenting cooling capacities by stream flow regu­

lation or through evaporative cooling schemes using the large man made

lakes at Moore Dam or the proposed Gilead and Pontook developments

indicated that these solutions were not practical. It was therefore

concluded that for a plant of this size, inland sites with natural cooling

capacity adequate to comply with the new water use regulations are not

available ~~d adequate heat sinks cannot economically be provided through

civil constructions. The economic penalty associated with a nuclear power

plant employing cooling towers over a plant using a once-through cooling
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water system is in the order of $4 to $8 per kilowatt, the exact value

being dependent upon site associated considerations. The capital cost

differential for a 1600 MWe plant was assumed to be 10 million dollars

for this study.

Concentrated effort was focused on locating sites having access

to the ocean or to tidal water to satisfy waste heat disposal requirements

at minimum cost. Careful surveys ·of the short New Hampshire coastal region,

and bordering areas in Maine and Massachusetts, uncovered four sites

having potential for siting of a large nuclear power station. The estimated

differential site development costs for two 800 MNe uni ts on these sites,

exclusive of land, transmission and tax factors, are:
Differential Cost

Site Above Base 106$• Rollins Farm, Newington

Gerrish Island, Maine

Odiornes Point, Rye

Hampton Flats; Hampton

Base

+ 1.3

+ 2.6

+ 6.0

•

In Public Service Company of New Hampshire's jUdgement; large

tax savings in Newington will more than off~:et some added transmission

costs at the Rollins Farm site and increase the net advantage of this site

to approximately 10 million dollars. Further detailed comparisons with

inland sites are not warranted since no unusual or excessive acquisition,

development, transmission, construction or other site related costs that

would offset the cooling water cost advantage are associated with the

Rollins Farm site. The Rollins Farm area is therefore evaluated to be

the most economic site for a nuclear power plant.
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The Rollins Farm site has an ample supply of condenser cooling

water. About 15 times the condenser through-put flows up and down the

Piscataqua past this location on each tidal cycle. The theorectical

temperature rise in the river is only about 1.3F.

The population surrounding the Rollins Farm site, for all distances

up to 25 miles, is less than at the Millstone, Oyster Creek and Indian Point

sites licensed by the AEC. By comparison this indicates a favorable site

from the population standpoint. Exhibits 1 and 2 in this report provide

a graphical comparison of population distributions and their effects on

calculated integrated doses for the Rollins Farm and several licensed

sites.

The distance from a reactor on the Rollins Farm site to the

• border of the densely populated section of Portsmouth is on the order of

2t miles. This is small by 10CFR-100 guidelines but is not considered

unreasonable. The Portsmouth population is just over the 25,000 criteria

mark; it was 18,830 in 1950, and 25,833 in 1960.

An exclusion radius of 0.4 miles seems reasonably attainable

at Rollins Farm. The 10CFR-IOO guidelines which indicate an exclusion

requirement of 1.2 miles for a 2500 MWt (about 800 MWe) reactor are not

directly applicable since distance can be traded for containment and

safeguards systems. For example, Indian Point 2 for a 2758/3218 MWt reactor

has an actual exclusion of 0.3 miles; Oyster Creek for 1600/2000 MWt has

0.25 miles; Malibu for 1473/1000 MWt has 0.16 miles; Connecticut Yankee for

1473/1825 MWt has 0.32 miles and Millstone Point for 1727/2030 MWt has

0.50 miles •

•
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• The area immediately surrO\.Ulding the exclusion zone at Rollins

Farm is not heavily populated. It contains mostly well scattered industrial

and commercial establishments. A major highway is at the boundary line;

a railroad line runs through the property; transmission facilities are in

the area; and the reactor area is accessible to deep water shipping.

Foundation conditions, geology, meteorology and seismicity; while not

investigated in detail are not expected to present any unusual problems.

,Two aspects of the'Rollins Farm area not completely determinate

from our studies are:

•
1. Possible restrictions on the use of the Piscataqua tidal

waters for heat disposal.

2. Possible licensing restrictions due to the nearness to Pease

Air Base and the city of Portsmouth or the limited exclusion radius

available.

Definite measures aimed at eliminating all uncertainties and gaining

full assurance on the use of this site are in order before ancillary

commitments or plans are consumated. In this regard we suggest:

1. Hold formal discussion of record with the pertinent state

or local regulatory or licensing agencies regarding a plant having the

total 1600 MWe site capacity to determine that restrictions on water

use or other local problems will not affect the present or future units

at the site.

2. Hold informal discussions with the AEC Division of

Licensing and Regulation to advise them of your intentions and scheduling,

~ acquaint them with the site and environs and to gain any possible guidance

in licensing of this site.
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Brief letters of opinion on the suitableness of the seismological,

geological and meteorological conditions at the site and a few soil borings

to define the general nature of the foundation conditions are advisable.

These should be based upon the minimum practical effort with the realization

that formal and detailed evaluations of all the "siting-ologies" will be

required for the Construction Permit Application to the AEC .
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III. TECR~ICAL DISCUSSION OF SITE SELECTION FACTORS

A. AEC Licensing Reguirements

The published official criteria covering the effects of population

on nuclear reactor siting are included in Title 10, Code of Federal

Regulations, Part 180, Reactor Site Criteria and USAEC Report TID-14844,

both published in early 1962. It is generally accepted, however, and

readily ascertained from examination of recent applications and licensing,

that these published "guideline" criteria are more conservative than those

used in present practice. Therefore, the recommended criterion today for

evaluating the merits of a site in regard to its population is comparison

with licensed sites. Jackson & Moreland is engaged in a detailed study

project on this subject for theAEC. From that study the cumulative

population curve and the indexing ratio curve have evolv~d as very useful·

tools for comparing sites. Ey~ibit 1 (Sheet 1 and 2) shows the cumulative

population curves of the four final sites compared to other. sites. Exhibit

2 shows the Newington and Littleton sites on "index ratio" plots, which

indicate that the population distribution at these sites compare very

favorably with the licensed sites of Millstcne, Oyster Creek and Indian

Point. MOre recent work on the referenced study project has suggested the

classifying of sites by their indexing ratios. Sites with ratios less

than 0.2 are classed "rural", rat;i.os of 0.2 to 2.0 are classed sub-urban,

etc. Newington, with an indexing range of 0.2 to 0.5, is very nearly in

the rural classification. Indian Point, Oyster Creek, Millstone and

Connecticut Yankee are in the sub-urban classification while Dresden is

• classed as rural. These classifications have no official significance,

as yet, but they are submitted as very useful and forceful tools for
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comp~ring the relative effects of population distributions at different

sites. Also perceptible in recent plant designs are trends toward a single

highest standard of safety and standardized designs rather than custom

tailored plants, making it even more difficult to relate plant cost factors

to population.

The probable exclusion zone radii at Rollins Farm and Odiornes

Point will be in the 2000 to 2500 foot range and at Hampton and Gerrish

3000 feet or more are possible. Exclusion zones of a half mile are now

regarded as conservative for licensing. At least one large plant in the

process of licensing has an exclusion radius of approximately 1600 feet.

A reactor on the Rollins Farm site will be about 6000 feet from

the Portsmouth city line and about 2t miles from the densely populated

city area. These values are less than might be hoped for but the cumu~ative

pop~lation plots shown in Exhibit 1 indicate no significant differences

between the four coastal sites evaluated and compare favorably with many

previously licensed sites.

B. Availability of Condenser Cooling Water

A 1600 MWe light water nuclear power plant will require about

2400 cfs of condenser cooling water (10.0 x 109 Btu/hr heat rejection with

20F rise through the condenser). No stream in e:r near New Hampshire can

provide this amount of water continuu'ldy. New regulations aimed at

preserving the natural character of streams and lakes and at prote~ting

the fishlife are seeking maximum water temperature of 6]F.

The natural temperature of most lakes and streams approach or exceed this
I

value during the summer season. Therefore, any site at an inland location

·will require augmented cooling facilites such as cooling towers or cooling
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ponus. The cost of providing such additional cooling capacity will greatly

exceed the advantage of lower lana costs at inland sites.

Four sites were evaluated that could use the ocean for a heat sink.

These were Gerrish Island in Maine and Odiornes Point in Hye, directly on

the ocean, Hampton Flats using Hampton Harbor waters, and Rollins Farm in

Newington using the large tidal flows of the Piscataqua River. The Gerrish

and Odirones sites being directly on the open ocean have ample supplies of

cooling water. At Hampton Flats, the volume of water in the harbor at low

tide is very small compared to the condenser flow being roughly equivalent

to about 6 hours of flow. The amount of water entering and leaving the

harbor on a tidal cycle is only about 1.3 times the condenser flow. Even

with considerable construction in the harbor to direct flows, the estimated

time for recirculation through the condensers is about four hours. Gince

evaporative cooling capacity of the harbor is small, it is not practical to

both draw and return water to the harbor. Therefore, the only way this site ca~

be utilized is to gain another access to the ocean and ,.' Ly...T draw from or

discharge to the ocean directly. This is the scheme developed in the

comparative cost estimate.

The Rollins Farm site is just down3tream on the Piscataqua from the

inlet to the Great and Little Bays. These large bodies of water, about 5000

acres of surface, have seven foot tides. A calculated minimum of 156 x 107

•

cubic feet of water flow up the Piscataqua past Rollins Farm on each flood

tide and down again on the ebb tide. This is approximately 15 times the

condenser through-put in a twelve hour cycle. Thus, the theoretical temp-

erature rise of the water is only 1.JF. Of course, there will be ehannP.1s

of hotter water but the stream is very wide and the currents are swift and

diverse, even at slack time, and it is quite inconceivable the heat disposal

would be a serious problem here.
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C. Economics - Site Deyelopment

As discussed in the previous sections, it was determined that

all inland sites will require some type of forced cooling facilities to

augment or supplement the water supplies available for waste heat disposal.

The exact differential cost of cooling towers for a large power plant is

dependent on site related conditions but is in the range of $4 to $8 per kilo­

watt, including equipment and operation and maintenance charges. For this

study, the differential cost for cooling towers was assumed to be 10 million

dollars for a plant of 1600 MWe total capacity. Therefore, all inland sites,

when compared with coastal sites having sufficient natural cooling capacity,

have an evaluated differential cost penalty of 10 million dollars. Investi­

gation into the use of man made lakes to augment stream cooling capa~ity

uncovered no practical and economic means of meeting the new stringent

water temperature regUlations by this approach.

Four possible sites that could use the ocean as a heat sink were

found from map and field surveys. These were the Rollins Farm at Newington

on the tidal range of the Piscataqua, the Hampton Flats - Hampton Harbor

area ~ith a direct access to the ocean and Gp.rrish Island in Maine

and Odiornes Point (Fort Dearborn area) iy Rye, both of the latter having

direct ocean frontage. All .of these four coastal sites have individual

differences requiring evaluation for purposes of comparison. Gerrish Islar:d

has good exclusioL zone potential and land is probably easiest to Obtain,

however, it has poor road access, no railr~:ad, and a long transmi:;;sion access.

Odiornes Point has good road access and fair water, railroad, and transmission

access. It is in a high rent residential district and has questions regarding

public reaction and the use of pUblic park lands (Fort Dearborn) for an

exclusion zane. Hampton Harbor has a good exclusion zone available,
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geod railroad'access and fair road access, however, it will require large

and costly 8ivil works to make adequate cooling capacity available and

there is question regarding pUblic reaction due to the large beach and

summer resort population in the area. Questions relating to Rollins

Farm in Newington have been previously discussed and include the exclusion

radius, proximity to Portsmouth and Pease Air Base, and use of the tidal·

flow of the Pisca~aqua River for,waste heat disposal.

To evaluate and compare these four sites, approximate differential

estimates of the major site varying plant costs were prepared. The plant

layouts and summary sheets of these estimates are attached as Exhibits 3

through 7. For each site the plant location shown considered arrangement

of the circulating water sJTstem, eocclusion zone requirements, grades,

• storm protection, road and railroad access, shipping requirements and

similar items. A plant area approximately 800 by 1000 feet in plan and

at the proper elevation as balanced by storm protection, earth work, and

pumping charges, etc., was laid out and the costs of site preparation, the

condenser cooling water system, access roads, and railroad or shipping

requirements were estimated. Costs for other site differentials such as

increffiental excavation required for optimum condenser elevation; on-site

•

reactor vessel fabrication~ersus shipping and handlir€ charges; relative

ease or difficulty of general construction (especially excavations, water

front work, and ground water control); labor availability and productivity;

weather; architectural treatments; and the like were also factored· into

the estimates as appropriate.

Weather and labor were not con~idered to affect the cost

difference between sites since they are all within ten miles of each other.
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However, Gerrish and Odiornes may incur some small penal t JT on this account

during the winter months because of their very exposed locations. Odiornes

Point was assessed ~~ architectural incremental cost because it was felt

that a plant at this location would demand more costly architectural

treatment than the other locations. Gerrish and Odiornes require underwater

rock removal for water front and water intake developments. Odiornes and

Gerrish also would incur incremental excavation to get comparable condenser

elevations as the station ground elevations are kept higher to protect from

storms but the basic pumping datum is the same. D=velopment costs at

these two locations, directly exposed to the open sea, might also suffer

further significant increase, on the order of $500,000 to several million

dollars, if it becomes necessary to further protect the water front work

from storm damages. However, nO.cost penalties were assessed on this

acco~t for the purposes of this study.

Water control, miscellaneous excavations and foundations were

considered more difficult at Harnptom, since even the smallest buildings

and equipment will likely require piles or deep foundations to rock in

wet excavations.

12
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tl'eatment systems would be essentially the same for all sites and no differ-

entials were assigned on this account.

All four sites are close together and near the center of a large

Zone 2 on the U. S. Seismic Regionalization Chart as published in the Uniform

Building Code. No features arousing caution or suspicion of earthquake damages
I

were observed or are known for any site. Therefore, no distinction was made

between sites on account of seismicity. However, attention is directed to

the further discussion of Section D and to Exhibits 8 through 10.

Access to all the sites for normal and special deliveries was

considered equal except for Gerrish. The Hampton and Newington sites have

railroad lines on the property. The railroad is about four miles from the

Odiornes Point Site and extension to the site is considered feasible and

• economically reasonable and so is included in the development of this site.

The railroad is also about four plus miles from Gerrish but access to it is

over such difficult and costly terrain that railroad extension to the Gerrish

site appears economically unattractive. The roads to Gerrish are not adeqo:a:e

for heavy construction and cross over bridges that will likely limit heav~y

trucking. To balance this access deficiency at Gerrish and put this site

on a parallel with the others, the site development there includes a barge

unloading facility. It is. not suggested or to be inferred that such a

facilitiy is the recommended answer to the access deficiency at Gerrish.

This has not been studied. It is considered that this scheme does

provide the minimum capital allotment that would make thi~ si te Gui tabJ f..

•
and comparable with the others. Ocean barge shipping and receiving of a

shop fabricated and assembled reactor vessel was considered feasible for

each site. Unloading of same would be a construction expedient at each site
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and no cost differentials were estimated. For comparing these coastaJ

si tes against inland sites where barge shipment would not be availablf':,

one should consider an incremental cost of about $250,000 to

$500,000 for each site fabricated reactor vessel.

All sites except Hampton are within a few miles of Portsmouth

and all have approximately the same total population and type of dispersal

within the area of concern - see Exhibits 1 and 2. Hampton on the other

hand, would have very large summer beach and vacation population within a

few miles. No site shows any distinct advantage or disadvantage from the

populatior di~tribution sta~dpoint that would affect the eC0nomicsof

plant selection or thp contai~ment safeguards required.

Cost evaluation of land, taxes and transmission were reserved for

Public Service Company of New Hampshire .

Summations of the cost differences estimated in "accordance witb

the fl)regoing discussiorl ,u"e summarized in the following table:

VarYi~ Cost Differential
Site 10 $ 106$

Rollins Fram, Newington 2.0 Base

Gerrish Island, Maine J.J 1.3

Odiornes Point, Rye 4.6 2.6

Hampton Flats, Hampton 8.0 6.0

The figures show site differential costs for two 800 MWe units on

each site exclusive of lanp, transmission and tax factors.

Costs for land, transmission and taxes evaluated in joint discus-

sions indicated with Public Service Company of New Hampshire persorillel

that the net cost advantage of the Rollins Farm, Newing"tun Site will be

approximately 10 million dollars.



•
•

II

•

15

D. Seismicity

All of New Hampshire is in Zone 2 of the Seismic Probability

Map of the United· States compiled by the U. S. Coast and Geodetic S'-'Y'fe:.:

in 1947 and presently used in the nationally recognized Uniform Building

Code as the basis for a seismic design. Zone 2 covers areas where quakes

causing slight to moderate structural damage are expected to occur

frequently, but intensities causing severe structural damage are to be

expected only at very infrequent intervals. This regionalization map is

very general and nc real distinction between the final specific sites caD

be made on this basis. It does, however, say that earthquakes are an

important factor to be considered in all of New Hampshire. Appended~ aA

Exhibits 8 and 9 are more detailed seismic regionalization and tectOLic

(bedrock) maps compiled by Weston Geophysical Research, Inc., Weston,

Mass. On the seismic map, Portsmouth is in the middle of a VI zone and

Hampton is on the border between VI and VII. Exhibit 10 defines the

zone classifications. On the tectonic map a gecJ.:::;[';i~ d.ivision or fault

line runs through the Hampton area. This fault indication is Dot considered

fatal to the Hampton area but it does indicate that this location would have

to be very thoroughly researched and defended for licensing.

Even these maps a~e too general to finally distinguish between

sites. They can serve well as a guide but specific sites require

environment (bedrock, overburden and topology), and the approximate distance,

intensity and attenuation characteristics of earthquakes that could affect

the site. For the present purpose, Newington, Gerrish and Odiornes Point

are judged equal and suitable. Ha~pton is left with questions on suitability

• that are deferred for later investigation if evaluation is required.
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Local meteorological conditions are important to a nuclear 1'1,Ulf

..;;ite in two ways. LUring normal operations, with direct cycle plants,

meteorological diffusion is relied upon to dilute and disperse harmlessly

some slightly radioactive waste gases. In the event of a'1 incident involving

accidental release or radioactive materials the same air movement is a large

factor in the transport of radioactivity to the surroundings, and meteoro­

logic parameters enter into the calculations of exposure of the off

site population. Local meteorology may, therefore, influence the need for

the height of, and the size of a vent or stack. New England in general

has favorable conditions and all four of the final sites are considered

to be typical of New England with no discernab1e distinction betweeD them .

F. Falling Aircraft

The possibility of damage to the reactor from falling aircraft,

aircraft parts or cargo is a matter of concern in the design of nuclear

plants. Since the probability of such an event is greater close to airports

or air traffic lanes, such locations become SUbject to question. The

Rollins Farm si te is 9000 feet ( .:::. ) at 90
0

from the Pease Air Force Base

runway. Peace is judged to be rather inactive by comparison to other

airports and it is expecteu that investigation of the air traffic

picture over Rollins, at 1.7 miles laterally from this single runway at

Pease, with those found at some licensed nuclear plant sites will show they

are comparable. However, the type of aircraft and cargoes using this

base bring up further questions. The future of Pease Air Base is unknown .
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In the past, locations near other airports, commercial and

military, have been defended by mathematical arguments showing that

the containment structure would protect the reactor against all but _,~

most highly improbable direct head-on impacts. In this respect, it makes

no difference, costwise, whether a site is two, four or more miles from an

airport. Therefore, we conclude that the Rollins Farm site is as suitable

in this regard as any of the other final four sites. However, further

investigation of this matter is appropriate as suggested in the summary of

this report.

17
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IV. SITES

For record and comparison purposes all of the sites considered

are listed with pertinent data and conclusions for each.

NOTE: The Pontook and Gilead locations are contingent UpO:l

proposed hydro developments. It is not known that either

of these are presently under active design or consideration .

18
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Fox Point in Newington (Site 2 on Exhibit 11)

This small peninsula, varying from 1000 to 2000 feet wide by about

3000 feet long, projects into Little Bay near its outlet and is just big

enough to accommodate a plant. Water for 3000 feet or more on three sides

offers gOOq isolation. The land side is very sparsely used with only about

15 small buildings shown within a 3000 foot radius. The cooling water situa­

tion is considered adequate by virtue of the large tidal flows required to

produce the seven foot tides in Great and Little Bays. The question of

direct recirculation at slack tides requires study but the peninsular ar­

rangement and the deep channels not far from shore are plus factors in this

regard.

The location is about 3 miles from the Portsmouth city bO\..'ndary

• and about 4.5 miles from the dense population boundary.

A railroad line is about ten thousand feet away at the Rollins

Farm area and extension to this site appears reasonable. Access to ocean

shipping is also available via a thirty foot deep channel to the Piscataqua.

The reactor location on this site would be only about 1.5 miles

from the end of and on a direct line with the Pease Air Base runway. Tall

stacks and buildings would be definite hazards to aircraft, if permitted

at all. This close locatiqn directly on the runway line is considered suf­

ficiently serious to eliminate this 0therwise potentially good site from

further study. The prospective or projected life of Pease is not known,

Foundation conditions have not been investigated.

Transmission is considered to be similar to Rollins Farm.

•
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Durham Point in Durham (Site 3 on Exhibit 11)

This site between the Oyster and Bellamy Rivers at their outlet

on the north shore of Little Bay is about 1 mile further away from Pease

and Portsmouth than Fox Point. About ten buildings are shown within a

3000 foot circle centered on the point.

A railroad line is about 5 miles away in Durham over unoccupied

and rolling land. A good highway connector road is about 1500 feet from

the point. Access to ocean shipping is available.

Transmission access to north is considerably easier than at either

Rollins Farm or Fox Point for the water crossing problem at those sites is

not pr~sent at the Durham location.

Cooling water access and direct recirculation considerations are

~ not as favorable as at Rollins Farm or Fox Point but are judged to be tenable.

The location is again on a direct line with the Pease Air Base

runNay and only 2.5 miles from its end. This is considered sufficient to

eliminate this otherwise possible site from further study.

~
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Littleton at Moore Pond on the Connecticut River (Exhibit 12)

Moore .Pond was investigated for an evaporative cooling scheme.

The normal pond has surface area of about 3100 acres and gross volume of

9.7 x 109 cubic feet, about half of it dead storage. There is a possible

drawdown or pond operating range of forty feet. Inflow has historically

been less than 600 cfs for 5% of the time and outflow is not well regulated.

The shape of the pond is not conducive to an arrangement that would effectively

utilize the full surface area for cooling. Calculations,with many assumptions

inherent therein, on the ponds heat dissipation capacity indicate ~hat,

strictly from plant operations and economics viewpoints, a cooling pond scheme

adequate for 1600 MWe may be practical at Moore Pond. However, water tempera­

tures could not practicably be regulated within the limits of the proposed

water use regulations and at same times and places temperatures would be in

ranges that are considered harmful to certain desirabte gamefish species.

This eliminated Moore Pond from further consideration.

The Littleton area is rural with no apparent problems from the

population-safety-licensing aspects. Road access is good; rail access i~

at least3"l miles distant over difficult mcuntainous terrain; an on-site

assembled reactor vessel would be required; reasonable transmission

access is contingent upon\propose 345 kV loop routing. Plant site topography

is classed as sloping to hilly with moderate tree cover and some boulders

and exposed ledge .
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Sherburne at proposed Gilead Dam Pond (Exhibit 12)

A proposed hydro development on the Androsogin in Gilead, Maine,

with a pond backing up into Sherburne, New Hamsphire, was also studied for

an evaporative cooling scheme. This pond will have a normal surface area of

2400 acres but only 1.9 x 109 cubic foot of gross storage and a small

operating level range. The Androscogin flow is well regulated for a 1600

cfs minimum but flows of about half this amount have been recorded in

drought years. Locations C and A on Exhibit 13 give fairly good control

over direct recirculation and provide good surface cooling exposure .

Again here, as at Moore, the total heat dissipation capacity

is probably adequate ior a 1600 MWe plant when considering only the plant

operation and economics'. The resulting water temperatures, however, at

times and places, would exceed the proposed water use regulations and be

in ranges considered harmful to certain gamefish species. This eliminated

Gilead from further consideration.

The Sherburne sites are in rural to virgin territory and there

are no apparent population-safety-licensing problems. The preferred plant

locations are on the north side in hilly, tr~2 covered terrain. The main

highway and the only railroad are on the south side but these are not

judged to be critical factors for this location. An on-site-assembled

reactor vessel will be required. Transmission is considered long but not

unreasonable contingent upon proposed loop routing •

22
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Drummer at proposed Pontook Dam ( Exhibit 14)

A cooliI~ pond scheme was also studied for the pond to be created

by a proposed new high dam (pond elevation 1218 feet) just below the present

Pontook Dam. Pontook is a few miles upstream on the Androscogin from the

Sherburne site and stream flow is essentially the same; namely, well regulated

for a 1600 cfs minimum but recorded at atout half this value at critical times

during long groughts. The proposed high dam pond will have a surface area

of approximately 6500 acres and a gross volume of about 9.5 x 109 cubic feet

with an operating level range of 18 feet. The plant location selected for

terrain and elevation will also effectively use a large portion of the total

surface for cooling. Total heat dissipation capacity is assessed as a little

greater than at either Moore or Gilead but still not adequate for a 1600 MIle

plant in the light of the proposed water use regulations. Also it was noted

that public reactions to a new dam and to thermal use of the pond at Pontook

may te much more severe than at the other locations of Moore and Gilead.

Consequently, the water use regulations imposed may also be much more severe.

This water and land is upstream of any present significant industrial develop­

ment and the area is practically a wildlife p~eserve.

The land around Pontook is quite rough and mountainous and access

is difficult. Only one suitable plant location is found on the pond. The

pond would flood the only road to this site and considerable new road construc­

tion would be required to develop this site. Railroad access is considered

impractical and transmission would be lo£€ and difficult .
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Hillsborough at Jacksman Reservoir

An existing hydro plant at this ideal central location is schedul~d

to be closed out and the existing dam and reservoir were suggested as a

possible "closed circuit" cooling pond. Closed circuit means the condenser

cooling water is drawn from and returned to the pond and there is no return

of heated water to the stream, The stream is used to make up evaporation

only. In this way the downstream temperatures and fishlife are n~t affected.

The water storage is only about 0.65 x 109 cubic feet with a surface of

about 500 acres. Calculations show heat transfer of 500 Btu/square foot/hour

with a surface temperature elevation of at least 40F would be required. No

such extreme conditions are known to have been used. The forced evaporation

for 1600 MWe is about 50 cfs. This is more than stream flow during summer

months and could seriously deplete the storage under a long dry spell. At

best the temperature of water going to the condensers would be about 110 F

in the summer months.

These conditions are not considered satisfactory. No suitable

means were found for expanding the facilities to adequate size.
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Gerrish Island. Maine (Exhibit 1)

This island of about a thousand acres is on the northeast side of

the: entrance to Portsmouth Harbor. The east coast has direct ocean frontage

and storm exposure. Portsmouth is about 5 miles (straight line) to the west.

The island is very sparsely settled and land availability, population distri-

bution and cooling water supply present no apparent problems. Access to the

island, however, is dificient. Only two small secondary roads join the island

to the mainland. Both pass over small and old bridges. The railroad is

about 4! miles away in Kittery but through such a difficult route that rail-

road extension to the island is considered economically unattractive. Trans-

mission connections .would also require a circuituous.routing to avoid water

crossings and developed areas. The island is serviced by Public Service Ccmpa:::,'
c9h3

of New Hampshire ... is-=- in their franchised territory. Maine taxes~.~

the possible public reactions inherent in this situation are negative factcrs

for this site .
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Ogir,yrnes Pyint. .ill Rye (Exhibi t 5)

Octiurnes Puint is the southeastern point of land' at the entranCt~

~ r Portsmouth Harbor and has open exposure to northeast storms. The poi!,t

l~ about 4 mEes from Portsmouth center. Exc::'usion land is extremely

26
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~lght at this locatiJn. The suggest2G and most economic deve~opment requires

the purchase of about a dozen residential properties at the south edge and

the use of public land (the former F~rt Dearborn) in the nortL to attain

adequate exclusion. The main coastal nighway (Route lA) run~' very close to

the reactor :vcation.

A railroad line is about 4 miles to the west and the access route

is considered very reasonable. Transmission access could a:20 fc::ow this

same rOLiting.

However, without acquisition of some of the Fort Dearborn pr~perty

and possible re-routir~ of Route lA to get adequate exclusion and direc~

ocean access ~his site is not attractive. P~blic reaction also is th~~ht

to be a possib> Legative factor here for the area is more reE-ider!'... i a :;han

industrial.



•

•

Hampton Flats at Hampton (Exhibits 6 and 15)

This site, by virtue of very extensive salt water marshes sur­

rounding three sides, has good immediate exclusion .. However, there are

in slUIUIler, very large bathing populations at Hampton Bc:ach, about a mile

and a half to two miles from the proposed reactor location.

Two schemes fo:r developing the required heat disposal capacity

on this site were studied. The plan on Exhibit 15 shows the condenser

water being drawn from and returned to the barbor ~ith as large a

separation as practical between the intake and discharge points. The

harbor is very shallow; at low tides only 5-6 feet of water are in the

deeper channels and only 2-3 feet cover most of the area~ At low tide

there is· less than six hour supply of condenser cooling water in the

harbor. The tidal range is about 7 feet but only about 1.3 times the con­

denser through-put enters and leaves the harbor on a tidal cycle. Obviously

some of this is recirculated from the beach and there is not a complete

change of harbor water with each tide. The streams flowing into the

harbor are negligible. The surface area of the harbor varies between

300 and 600 acres. This surface with a heat.transfer of 200 Btu/sq. rt/hr •

. (a recommended maximum value equal to a surface temperature rise of 20F)

will dissipate only about 1/3 of the plants heat rejection. With the

very shallow depth noted it is anticipated that the summertime natural

harbor temperature is in the 70-80F range. With a plant discharging into

the harbor this temperature could rise (~O to ?OF, thus the water to thE:

condensers could be in the 110 to 120F range. The conclusion is that

the quantity of condenser cooling water and the hf,at dissipation c:apad ty

are both inadequate with the scheme •

27
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Th' plan on Kxhibit 6 shows development of this site with another'

co:mection to the ocean .( other than the harbor inlet). With su,:h a schems

a very long eanal is required and there are additic:nal heavy expenses

incurred in draining the cut-off land and in ge~ting under the nighway

to the ocean. This scheme is not economically attrac1.ive.

Railroad access to this site is good and barge shipment access

may be possible along one of the canals. Trar~mission connections are

very good. Foundation conditions, from surface observations only, are

judged to be reasonable.

28
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Rollins Farm in Newington on the Piscataqua. (Exhibit 3 and Site I on
Exhibit 11)

A"t Rollins Farm thE plant location will be about 1 mile north

of the Portsmouth city line and about 2~ miles from the cityi s dense,

population border. An exclusion zone of 2000 ta 2400 feet a.ppears tc be

reasonably-',t.ainable. The area su:::-rounding this raci~ _s has mostly well

scattered light _ndust~ial and cownercial b~ildings. The reactor location

will be abot:..r. 9000 feet laterally from Pease Air Base runway.

Cooling water and waste heat disposal are considered very

adequate by virtue of the very larg~ tidal flows to and from Little and

Great Bays. About fifteen times the condenser through-put flows up and

down the Piscataqua on each tidal cycle. The theoretical temperature

rise in the river is only 1.3F.

Main highways are at the site boundary and 3 railroad line runs

through the site. Ocean shipping uses the Piscataqua up to this point.

Site development poses no serious or costly probJems. Foundation

conditions, from surface observations and nearby experience, are Axpected

to be su.itable.

Transmission access involves higimay and/or wa c.er crossings

Jut is not considered to be unreasonable •

29
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ABRIDGED
MODIFIED MERCALLl INTENSITV SCALE

APPROXIMATE RELP,TIONSHIP -WITH

MAGNITUDE AND GROUND ACCELERATION

1.'4'Il-lIl1ly hy n (I'W prrsoll~ Ilt n·s!., ('~I)('l'ii\lly Oil

11;1111'" Hours of buildillWI. ])('lir'ntl'ly HlispellllPil
nl,j,'i"ls HillY Hwillj!;.

M()<!lllpd M('ITClllt Intensity SCClle i.dler Wood and Neumann, 1931
(Inietl$ Hies Xl illH! Xli not Included),

Maqnvtude llnd llccch!rat1cm values taken from Nuclear Reactors
and Earth1uoKes, 110-7024, United States AtomiC £ncryy Commission.

I ;'ltt. i,.jl ('xCI'pl hy Il very ll'w IIlldt'r l'sJ)(,t'illll,v

(11\''''lrahll' cirnIlIlSlnncr:l.

II

l

\
1'.'11. 'luH" nol;""nloly ;n<ln",., "'1,,,';011'; on npl'''''Imny rode sli~hlly. Vihro.tlon Iiko pns!ling of Lrudc
Hoors of "llildill~H, hilt Illnny proplo do lIot I'rl:- Durnliol\ c!:!tilllnlcd.
o~lIiw it nil ILlI (·nrthclllnl\c. HtnlldiJl~ 1110101' l:nrll

iV
1>, n'; n. ,I u, ,Iny r,'It in<ln",. loy",,, ny, un td"".. Io,vItHl.tiol\ liko lwnvy truck Illl'ikillj!; buildillj!;. Hll\lld-

fl:W, Al lIij,(hL t;ollill nW/lI\I!III·d. DiHh"H, Willdo\\'H, ill~ tIlollll' C'IU'I! I'oc!<cd lloLiccahly,
IIII()J'H disllll'lll·lI; wnllll IImlw er('nl\ill~ HIlIIII'1. HI'II-

:sz:
FI'Il loy IIl'nrly evcrYlllW; IIIlllly n\\'ul\I~lIl·d. HOllle Dilllllrbnnco of tl'CCS, pol('~ nnd ollwl' tnll olJjn:lH
tli~III''';, \\'illtiowH, l'te., brokt~lI; 1\ few illlilllllCCH of HOIIlCtilllcB lIoticcd, Pendlllulll cloeka lll11y HloJl .
1'1'11('1\1'11 piIlHII1l' ; IIl1lllnhlc object!:! O"el'llll'lHlcl,

1m -
I Fdt hy 1111; lllllny fl i~hll~lled nuc! 1'1111 Olltc!O/lI'H.

:-::OIlW h('II":I flll'llillll'c IIlOvcd; n few iIlSlIlIH~\lH of
fllll"11 pinstci' 01' dnlllng<~d <:hinllwYtl. ] )nIlIU~(~
Hligill.. .

W
E\'l'rvbucly 1'lIllli uutdoors, ])nlllngc nCIlII~II)lc in considerable in poorly Luilt or bndly designed
Iolliidilll'.'; IIf ~ollli ,leHign nnd consll'lIeliulI i slljtht I:lLrucllll'CH j HO III 0 chimnoys bl'okcn. Noticed hy

to 11I11I1.'mlc ill well-built ordinal'Y Iltl'Uctlll'CIi ; PCI'SOIIl:! drivil'~ motor cars,,

"YllI. 1)111111'1;<' tlillllht in Hlll.'cinl!y dC!li~IlCd sLl'uelureH; Fnll of chillllleys, fnclory slacks, column!:!, 1Il01ln-

~onsh!t'rahlc III onJi lilli'y !luhl:ltulltinl huildillgH IIIcn til, wulIll. Hcavy fmlliture ovcl'tul'lIcd. BUild
11'.11. )III 1'1 ill I COIlUpHCj Ilrcat in poorly huilL Iltnw- nlld lIlud cjcctcd in slIlnll umoullts, (;hnll~cH ill
1111'1'''. I'und wnllll thrown out uf frame IltruclUI'CIi, well WlltOl', Pel'tlons drivillg motor enl'll diHturbed.

IX
I )u 1I\1l~'~ conslderahle ill Bpccinlly dl'Hi~llIlti pl\ltinl ('ollupsI:, Hllildillg!lllhirled olT fOUlldlllioll."
Hl nll:(lln',;j \\'(,11 dl'si~IIl'd fl'lLlIlIl t;Ll'lIcllln:ll throwlI (ll'unlld emdtc\1 cIJIISpiClIOlJl!ly. lJ IIth:l'~rullllll

ouL IIf pllllllll; Ilr~at ill Hllb:>lnIlLiullJuildiuj.\!l, wilh pillC9 In'oKIHI, .
X I

~OlIW WI'II-hllilt \\'11' HIe'II HI rIldlll'l~1:l IIe'sl roy(,t1; 111'11 L. J.llllcislid(~s c\lll~itlernhic f1'0111 riVI:1' hUIlI. "

lIlust 1IIIl',II"r,v 111111 rmlllo 8tnll:tlll'l'H c.ll'slrnyl'd /llld bicep HI"lll'S. tihiftl·c.I 81111d nlltl mud, Wulpr

\\' ilia (""l1dal j"llH, ~rolllld hndly I~rnckt:d, Ilnil~ tt"II\~Ia!:d (Illlll'pec.l) OVCI' h"llks.
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