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BOTANICAL SURVEY CF SEABROOK NUCLEAR PROJECT SITE

Albion R. Hodgdon

Johonet C. Wicks
Department of Botany
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June 9, 1972,




This survey was carried out between June 3 and June 8, 1972, During
this time all or parts of three days were spen£ in studying the plants and
types of vegetation in the field, faking notes on plant communities presené “
and preparing the basic list. The remaining hours were spent as follows:

1. Correlation of vegetational types aé observed in the
field vith 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 covenience during the field survey and the preparation
of the list, the extensive salt marsh areas were excluded; The M. S. thesis
éf George Vagenas (‘UNH, 1969) can be referred to in comnection with the
characteristics of the Seabrook salt marsh vegetation. Also the extensive
dump area in sector 3 was avoided in the study as weil as fields and farm
land. In fact, only the native plants and relati§e1y<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 withiﬁ 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 "The Rocks,"

Sector 23 The forested area between "The Rocks" and the

railroad line and lying within the circle.




Sector 3: The cleared area embracing the dump and the wooded
area west of the railroad, lying within the circle
and south of Brown's Rivef.

Sector L4: 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
;ying at the extreme southern edge of the area
within the circle.

Sector 6: A tract of foreét lying both east and west of fhe
railroad north of Brown's River and unlike the other
forested tracts lying in the township of Hampton Falls,

It was possible to make a rather thorough canvass of sectors 1, L, 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 noﬁ lend itself easily to further sﬁbdivision 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 chafacteristic 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.




Probably-such ever-present differences can best be éxplained by accidents
of migration during the colonizing of the area by the present forest.
However there are some relatively distinct groupings of species that suggeét
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 (1-40O) taken on April 28, 1969
when the coniferous trees possessed their winter 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 communities 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 therefore be satisfactorily marked on
the accompanying map. We recognize the following forest communities:

l; 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).

L. Upland Hafdwood - Vhite Pine, Hemlock - Beech (o0ld 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 Maple.

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, White Pines would be a more important component of much of the hardwood-
dominated forest if there had not been selective removal of them by cutting
through the years. In all probability, however, White Pine was never dominant

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

great variety of shrub species become very common.




We will now characterize the aforementioned forest communities in greater
detail: ,
. : 1. Hardwood - (Red Cedar)

On ledges adjoining the salt marsh, Red and White Qaks,
Shagbark and Pignut-Hickories, Red Maple, Red Cedar,
Black Oak, Basswood, and Pitch Pine tend to be the most
abundant tress 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. JSassafras is abundant on some rocky shores and
nearly absent from wet sites. Bayperry, Catbrier and
Sumac are common as well as Poison Ivy. On moister
shores we find an abundance of Arrow-wood, Smooth Alder,
Shadbush 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 Maple. Catbrier, Huckleberry, species
of Low Blueberry, Gray Dogwood, Poison Ivy, Chokeberry,
Bayberry and Shadbush species are common.

3. Swamp Hardwoods

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

L. 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 White Pine, aspens and
Gray and White Birches. The groundcover species often
include an abundance of Starflower, Canada Mayflower, Par-
tridge~berry and Wild Sarsaparilla with frequent lady's-
slipper orchids and Wild Cucumber-root.,

5. Hemlock Ravine

A very specialized vegetational type with Hemlocks abundant
and Vhite Pine commnon. Along the moist banks of the stream
grow luxuriant Shield Ferns, False Hellebore and Jack-in-the-
Pulpits.

6. 01d Field Pine

This type of forest has grown up recently on land formerly

- cleared for field or pasture. White Pine is the principal
species but often intermixed with many broad-leaved species
but rarely with either Beech or Hemlock. Shrub species are
usually not very abundant except for those wvhich persist from
the pasture shrub stapge. Thus Highbush Blueberry may be common
as well as various other species that previously thrived vhen
the area was opene 5




The indigenous flora of the area involved in our study is quite large
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 common
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 severél rare species of vascular plants in the course of our
work wvhich had not hitherto been discovered in coastal New Hampshire. In-

deed one such species. with the scientific name Triosteum aurantiacum (vii1d

‘Coffee) grows on ledges at the southern side of "The Rocks." 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&rﬁe (Thalictrum dioicum),

. a spring wildflower that becomes more common in the rich woods of western
New England, of_very restricted occurrence in eastgrn 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 fofest occupying a ravine con-
taining a slowly flowing brook. Any considerable deposit of sodium chloride
would without doubt destroy this stand as well as the big Hemlocks in_
sector S. The Clubmosses, Lady's-slippers and Jack-in-the-pulpits of
these older growth 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 summer
season, However other species without doubt will appear during summer and
early fall that are not obvious at present. These would not be dominant
species and would probably be in such groups as Carex (sedge), the grass
 family, fall -asters and goldenrods, Diligent field work in late summer
~and fall might add 25 or more species but would not affect the list much

from the standpoint of overall forest composition and occurrence of

interesting rare species.

_6-
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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 l972'aﬁd
involving 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 nativé plants has been added. Again all species recorded
are native in the region and all introduced}foreign vieeds have been ex-
cluded. Also all strictly salt-marsh ﬁlants have been omitted.

It was expected that the June list would be_incomﬁlete and; as
anticipated most of the species reported here as new were not evident in
late spring. Visits to some new places yielded some new species not seen
before. There is little likelihood, however, that future visits to the
area would disclosevmany new plants since the érea hes now been thoroughly
canvassed with 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, therz might be
at least 50 kinds which were not recognizable in mid-June but were hardly
prepared for 106. It dozs show the wisdom in continuing ths survey

throush the surmer.

From the standpoint of protecting interesting species, the following

information 15 supriicd. (INNMENE [

*This August survey was carried out between the dates of August 14 and 18, 1972

_8-




The plants at this season are a bit nondescript, somewhat resembling
Milkweed plants with large, opvosite leaves. It is of further interest
that there are three other unusual species near the Wild Coffee, namely
‘a Bush~Clover (lespedeza), Venus'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 that 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 know that the Public Service
Company of New Hampshife has shown interest in taking the plants of the

area into consideration in its planning thus far.

Sincerelys

Ao R. Hodyelon

Albion R. Hodgdon




TREZS SECTORS

' , SCIENTIFIC NANZ CCMMON NAME 12 ‘l» 5 T(,
Pinus rigida Pitch Pine rieje
Pinus Strobus White Pine olc|o|oOo|C
Tsuga canadensis Hemlock c o
Juniperus virginiana Red Cedar ¢ ¢l c|c
Populus grandidentata Large-toothed Aspen r =
Populus tremuloides Quaking Aspen r{ec|o|o|cC .
Carya cordiformis Bitternut Hickory r
Carya glabra Pignut - Hickory cioe|r|r
Carya ovata Shagbark Hickory ajalajo|cC
Ostrya virginiana Hop Hornbeam r
Betula lenta Black Birch cic @0
Betula papyrifera White Birch © |0 O
Betula populifolia Gray Birch c|c|ojo o
Fagus grandifolia Beech r o C
Quercus alba White Oak c|c|c|Ccic
Quercus bicolor Swamp Vhite Oak ©0 O
Quercus rubra Red Ozk ' alaja|a|C
Quercus velutina Black Oak clcl|ojo|C
Celtis occidentalis Hackberry r
Ulmus americana Elm Fl1O| YT
Sassafras albidum Sassafras cl|c|c|C
Prunus pensylvanica Pin Cherry ol|cloj0O |0
Prunus serotina Black Cherry |00 |0|a
Acer rubrum Red Maple a|a aia
Tilia americana Basswood g|0|Cc|C
Nyssa sylvatica Tupelo 0|0 o |0

KEY TO RELATIVE ABUNDANCE
a = abundant
c = common
o = occasional
r =" rare




SHRUBS SECTORS

SCIENTIFIC NAME ' COMION NAME 112 L [5}6
Smilax rotundifolia Catbrier aja|c|aia
Salix Bebbiana - Long-beaked Willow r r
Salix discolor Pussy-T%illow ryr o
Salix humilis Gray-Willow r
Salix rigida Willow , r
Myrica pensylvanica Bayberry c|c|cic|c
Comptonia peregrina Sweet Fern @] C
Alnus rugosa Speckled Alder o
Alnus serrulata Smooth Alder o|0 o
Corylus cornuta Beaked Hazelnut ryr o
Ribes hirtellum Smooth Currant r r
Hamamelis virginiana Witch-hazel 0|0 {C
Amelanchier arborea Shadbush c|C C
Amelanchier canadensis Shadbush cl|c|Cc|C |C
Amelanchier laevis Shadbush c
Anclanchier stolonifera Shadbush cic|cC C
Crataegus chrysocarpa Hawthorn r b
Prunus maritima Beach-Plum [4)
Prunus nigra Canada Plum r
Prunus virginiana Chokecherry cl|Cc|C
Pyrus 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 cl|c|c|c|C
Spiraea latifolia Meadowsweet clclc |l |C
Rhus copallina Dwarf Sumac o O |0
‘Rhus typhina Staghorn Sumac cic|c C
Toxicodendron radicans Poison Ivy elajla|ala
Toxicodendron vernix Poison Sumac r ,
Ilex laevicata Smooth Winterberry F o o
Ilex verticillata Viinterberry C _ c|C|©
Celastrus scandens Bittersweet r O
Vitis labrusca Fox~Grape 0|0 0

-11-




HR UBS
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5 STCTERS
SCIENTIFIC NALT CC'CN NAME 112 1L |5 |5
Vitis riparia River-bank~Grape o
Parthenocissus inserta Vioodbine c|cjc|C|C
Cornus race_mosa Gray Dogwood ce|r
Clethra alnifolia Sweet Pepperbush 10 |C c O
Gaylussacia baccata - Black Huckleberry ajalc|c O
Kalmia angustifolia Sheep lLaurel o |C C|C
Lyonia ligustrina Maleberry r|c
Vacciniun ansustifolium Lowbush Blueberry c|C|a|C|C
var, laevifolium :

Vaccinium corymbosum Highbush Blueberry clclcic|c
Vaccinium vacillans Low Blueberry ala|c|C|C
Cephalanthus occidentalis Buttonbush a
Diervilla Lonicera Bush Honeysuckle 0|0 |C
Viburnum acerifolium Maple~leaved Viburnum @
Viburnum cassinoides Witherod O r o
Viburnum recognitum Arrow-wood cici{c|c|C
Sambucus canadensis Black Elderberry Fl|o|r r




HTRBACEOUS PLANTS SECTORS
SCIZNTIFIC NAVE COI?"ON NAME 1l2|L}s |6
Equisetunm arveﬂse Horsetail C o
Equisetum sylvaticum Wood-Horsetail C
Lyccpédium clavatum Running Clubmoss C
Lycopodium complanatum
var, flabelliforme Clibmoss O
Lycopodium obscurum Clubmoss C> O
Botrychiuwm virginianum Grape-Fern r
Osmunda cinnamomea | Cinnamon Fern o|C|Oo|C|a
Csmunda Claytoniana Interrupted Fern r O
Osrmunda regalis Royal Fern o C
Athyrium filix-femina Lady-Fern o 1C
Dennstaedtia punctilobula Hay-scented Fern o O |C
Dryopteris cristata and hybrids Crested Shield-Fern r O
Dryopteris marginalis Marginal Shield-Fern O
Dryopteris spinulosa Shield-Fern @]
Dryopteris spinulosa -
var. intermedia Shield-Fern o O
Onoclea sensibilis Sensitive Fern O o
Polypodium virginianum Rock Fern v
Polystichum acrostichoides Christmas Fern r
Pteridium aquilinum
var. latiusculum Bracken o 0|00
Thelypteris noveboracensis New York Fern o C
Thelypteris palustris Marsh Fern o|Cc|ClC|O
Tﬁelypteris polypodioides Long Beech-Fern @)
Typha angustifolia Cat-tail O
Typha latifolia Cat-tail O
Andropogon scoparius Broom-sedge Clr O
Agrostis scabra Hairgrass O @]
Calamagrostis canadensis Bluejoint Grass c|C |C
Deschampsia flexuosa Hairgrass o|c|C|C
Elymus virginicus Wild Rye c C|(C
Festuca rubra Fescue-Grass C
Glyceria melicaria Manna-Grass cC
Q

Glyceria striata

-13-
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HERBACEOUS:

PLANTS

-1h-

SCIENTIFIC NAYE COMYCN NAME 2 5} 6
Hierochloe cdorzta Sweet Grass
Muhlenbergia mexicana Grass
Muhlenbergia sp. Grass @]
Panicum clandestinum Panic Grass | o
Panicum depauperatum

var. psilophyllun Panic Grass O
Panicum lanuginosum

var., implicatum Panic Grass ‘SR NS
Panicum virgatum Switch-Grass Ol C i C
Spartina pectinata Fresh-Vater Cord-Grass C|O
Torreyochloa Fernaldii Manna-Grass r
'Bulbostylis capillaris Sedge >C
Carex annectens Sedge
Carex communis Sedge C
Carex crinita Sedge C
Carex debilis Sedge C C
Carex Emmonsii Sedge (@] C
Carex lurida Sedge @] o
Carex normalis Sedge r
Carex pallescens Sedge r
Carex pensylvanica Sedge ¢ | C C
Carex scabrata Sedge r
Carex scoparia Sedge c O
Carex sioicata Sedge r
Carex stipata Sedge O
Carex Svanii Sedge oi|C C
Carex tribuloides Sedge 0
Carex vestita Sedge | r r
Cyperus filiculmis Sedge r C
Cyperus strigosus Sedge r
Eleocharis tenuis Sedge C
.Scirpus atrovirens

" var. Georgianus Sedge O1|0 0

Scirpus cyperinus Wool~Sedge - r
Scirpus pedicellatus Wool-Sedge I8




HERBACEOUS PLANTS "SECTORS

SCITNTIFIC NAME COIMON_ NAME 1[2 L5 |6
Rhynchospora capitellata Beak-Rush o
Acorus Calamus . Sweetflag r
Arisaema. Stewardsonii Jack-in-the-Pulpit o
Arisaema triphyllum Jack~in~the-Pulpit ¢
Symplocarpus foetidus Skunk-cabbage O
Juncus articulatus Rush r O
Juncus brevicaudatus Rush o
Juncus bufonius ' Toad~Rush 0|0
Juncus effusus Soft-Rush o|r o
Juncus Greenei Rush c
Juncus marginatus Rush O
Juncus tenuis Rush C C
Inzula multiflora -Wood-Rush o) O
Lilium philadelphicum Wood=1ily | rir r
Majanthemum canadense Canada Mayflower c|cjo|cia
Medeola virginica Wild Cucumber-root o|C of|r
Polygona.tum pubescens Solomon's-seal rol
Smilacina racemosa False Solomon's-seal O|0
Smilacina stellata False Solomon'!s-seal 00 |C O
Smilax herbacea Carrion-Flower |0 | |00
Uvularia sessilifolia Bellwort 0|0 o |0
Veratrum viride False Hellebore o
Iris versicolor Blue Flag ) @,
Sisyrinchium montanum Blue-eyed Grass O
Cypripedium acaule Pink Lady!'s-slipper 0|00 |0
Pilea pumila Richweed 0|0
Urtica gracilis Nettle Pl
Commandra umbellata Bastard-toadflax 0jo0|0 |0
Polygonum arifolium Halberd-leaved Tearthumb r
Polygonum Rydropiper Water-pepper o
Polygonum sagittatum Arrowleaf-Tearthumb r
Polygonum scandens Climbing False Buchwheat] r
Phytolacca americana Pokeweed I
Arenaria lateriflora Arenaria o(c|c|0O|0
Silene antirrhina Sleepy Catchfly r
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HERBACEOUS PLANTS SECTORS

SCITNTIFIC NALE COIMON_ NAME 1]2 ] L[5f6
Anemone cylindrica Thimbleweed o
Anemone quinquefolia Wood~anemone c|ojc|c|c
Aquilegia canadensis Coluribine O
Clematis virginiana Virgin's Bower C
Coptis groenlandica Gold-thread O
Ranunculus abortivus Early Buttercup |00
Thalictrum dioicum Early Meadow-rue I
Thaiictrum polygamum ‘ Yeadow-rue o0l0O O
Arabis sp. Rock-Cress I
Chrysoplenium americanum VWater-mat ®
Agrimonia gryposepala Agrimonia r o)
Fragaria virginiana Viild Strawberry O|lo|O|O|O
Geum canadense Canadian Avens r _
Potentilla canadensis Cinquefoil oO|C O
Potentilla simplex Cinquefoil rio C
Rubus allegheniensis High Blackberry 0|0 Q|0
Rubus Enslenii Dewberry | o0|C |0
Rubus flagellaris Deviberry C C C
Rubus hispidus Trailing Blackberry ©i0O Cla
Rubus idaeus Sap s yal

var. strigosus Raspberry O|0O|0
Rubus occidentalis Black Raspberry 0|0
Rubus pubescens Dwarf Raspberry r
Rubus recurvicaulis Blackberry c | O @]
Sanguisorba canadensis Burnet O ciC
A.mphicai‘pa bracteata Hog-peanut O
Apios americana Ground-nut ol a
Desmodium canadense Tick-trefoil I o]
Lespedeza intermedia Bush-Clover r
Oxalis stricta Wood-Sorrel o O
Geranium maculatum Wild Geranium |0} O C
Polypala sanguinea Milkwort r o
I;npatiens canensis Jeviel-weed O|C o
Hypericum canadense St, John's-wort O o
Hypericum ellipticum St. John's-wort o
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H ERBACEOUS

PLANTS

SECTORS

SCIENTIFIC NAME COMAON NAME YEEE
Hypericum gentianoides Orange-GCrass , C
Hypericum punctatum St. John's-wort r
Hypericum virginicum Marsh-St., John's-wort O
Helianthemum Bicknellii Frostweed O
Helianthemum canadense Frostweed 0 O
Lechea intermedia Pinweed o &
Viola cucullata Blue Violet O
Viola lanceolata Narrow-leaved O

White Violet

Viola pallens Common White Violet O
Viola papilionacea Blue Violet @ O
Viola pripulifolia VWhite Violet r
Viola septentrionalis Blue Violet r
Lythrum Hyssopifolia Loosestrife r
Epilobium glandulosum

- var. adenocaulon Willow-herb ClO|r
Oenothera biennis Evening—Prihmose O r o
Aralia hispida Bristly Sarsaparilla O o O
Aralia nudicaulis Wild Sarsaparilla ojcij|o|C|C
Panax trifolius Dwarf Ginseng r
Hydrocotyle americana Vater-Pennyvorty ric O
Sanicula marilandica Black Snakeroot F
Cornus canadensis Bunchberry O o0
Monotropa uniflora Indian-pipe O o\r
Pyrola rotundifolia Shin~leaf @
Epigaea repens Trailing Arbutus r
Gaultheria procumbens Checkerberry o o |O
Lysimachia lanceolata Loosestrife B I B O o
Lysimachia quadrifclia Loosestrife c|cjo|ci|C
Lysimachia terrestris Loosestrife :

Trientalis borealis Star-flower ci|oO cic
Apocynurn androsimaefolium Dogbané o|r|r |0

" Asclepias syriaca Milkweed 0|0 | @

Cuscuta Gronovii Dodder oc[c(Cic

Convolvulus sepium #Wild Morning-glory cl|c |C|C |C
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Aster linariifolius
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Narrovi-leaved Aster

HERBA CEOUS PLANTS SETCTCRS

SCIENTIFIC NALE COUON NAME 1]2
Verbena hastata Blue Vervain r
Verbena urticaefolia Vervain C|0
Lycopus americanus Bugle-vieed r
Lycopus uniflorus Bugle~weed o|C
Lycopus virginicus Bugle-vieed r
l'entha arvensis Mint o
Prunella vulgaris Heal-all o
Scutellaria lateriflora Mad-dog Skullcap C
Teucrivm canadense American Germander C|O
Trichostema dichotomum Bluecurls I
Chelone glabra Turtle-head F 1O
"Gerardia tenuifolia Gerardia
Gratiola neglecta Hedge-hyssop C ,
Linaria canadensis 0ld-field-Toadflax o O -
Melampyrum lineare Cow-wheat C
Plantago Rugelii Plantain Y
Gal;lum aparine Cleavers r
Galium circaezans Wild ILicorice r
Galium Claytoni Bedstraw Ol
Galium triflorum Sweet-scented Bedstraw o
Houstonia caerulea Bluet O
Mitchella repens Partridgeberry ]
Triosteum aurantiacum Wild Coffee r
Lobelia inflata Indian-tobacco O
Specularia perfoliata Venus's Lookingeglass r
Ambrosia artemisiifolia Ragweed Ol 0
Antennaria plantaginifolia Ladies'-tobacco OO
Aster acuminatus Boreal Fall Aster
Aster cordifolius Heart-leaved Aster |0
Aster divaricatus Aster O
Aster dumosus Aster r
Aster ericoides Aster
Aster foliaceous Aster .0
Aster lateriflorus Aster cia

D Oo0O0o

O
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H ERBACEOUS PLANTS SECTOR
SCIENTIFIC NALE | COMMON NAME 12 [L]s]e6

Aster macrophyllus Big-leaved Aster 0|00

" Aster novi-belgii New York Aster 010 C
Aster puniceus Aster r
Aster umbellatus Willow-leaved Aster cle O
Aster vimineus Aster O O
Erechtites hieracifolia Fireweed @] o|Cla
Erigeron annuus Daisy-Fleabane @]
Brigeron canadensis Horse-weed r O
Erigeron strigosus Fleabane O
Eupatorium dubium Joe-Pye-weed r|o @)
Eupatorium fistulosum Joe-Pye-vieed ®)
Eupatorium perfoliatum Thoroughwort r [e
Helianthus divaricatus Sunflower I ]
Lactuca canadensis Wild Lettuce r C
Prenanthes altissima Rattlesnake-root r
Prenanthes trifoliolata Gall-of-the-earth Ol|C O
Senecio aureus Golden Ragwort I
Solidago X asperula (hybrid) Goldenrod r
Solidago bicolor White Goldenrod cl|Cc|O
Solidago canadensis Goldenrod 0|0 O
Solidago gigantea ‘Goldenrod o O
Solidago graminifolia Goldenrod |0 O
Solidago juncea Goldenrod c|Cc|O @
Solidago nemoralis Goldenrod @) O
Solidago puberula Goldenrod O
Solidago rugosa Goldenrod Ojo|C 0|0
Solidago ulmifolia Goldenrod r
Xanthium sp. Cocklebur T
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'APPENDIX B

AvSurvey 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) intexrviews, and

4) by surveying the literature.

METHODS

Several species were observed directly. Othgis were identified
through various signs noted during field surveys. These signs included
animal remains, t;acks, dens and nests, and scats (droppings). Small
species of mammals wére collected by use of Sherman Live traps and by
snap traps. Generally 30 traps were set at ten or twenty foot intexvals
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 locqtions 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 d%dergrowth inclﬁdiﬁg Smiiax greenﬁrier.

'Site 3. Along an old stone wall on south margin of power line
clearing. Vegetation mostly grasses but mixed hardwoods
and some éonifers on opposite Side'of stone wall.

Site 4. Moist area of beech, maple, and scattered hemlock. Relative-
ly little undergrowth.

SitéAS. Alon§ stream bank of mixed hardwoods and scattered conifers.
A negrby culvert carries water underneath railroad tracks
from an open area beyond.

Site 6. Area of mixed brush and small hardwoods adjacent £o railroéd
tracks to the west and Spartina marsh grass to the east.
Considerable open water to the nofth. |

Site 7. A pure two species stand of clover and grass, clearly sown
vfdr hay. Surrounded by mixed hardwoods and bfush.

Site 8. Stand of mixed white pine and scattered hemlock. Little
brush but scattered rotting logs. .Ground moétly 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 spécial knowledge of some

of ihe larger and mo%e conspicuous species of mammals present. In add-
ition, 'several people who frequently came 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




Seabrook and therefore works of larger scope have beeﬁ listed with brief
comments. >These tend to be out of date iﬂ many cases and are -of value
primarily 1n 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.




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.




New England Cottontail (Sylvilagus®transitionalis) Certain, common. G,B,J,C
I saw one and those interviewed had seen many.

Eastern chipmunk (Tamias 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 (Tamiascirurus 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. G,B,M,C
Well known by residents, tracks were seen, and the habitat is suitable
to support a high number.




Black Rat (Rattus rattus) Possible, uncommon. G,B,C
None have been collected from this area but théy 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 red fox.

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) Certain, common. G,B,J,M,C
Common through the area generally, though no direct evidence was
found in this inventory.

Long-tailed Weasel (Musfela 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.

Mink (Mustela vison) Certain, common. G,B,J,M,C
Well known by residents. Listed as common along the coastal regions
by Carpenter and Siegler.

. Striped Skunk (Mephitis mephitis) Certain, common. G,RBR,J,M,C

Well known by residents. Common in the area and numerous around dumps.
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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 (Lynx 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".




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. Serv. Bull. 475, 40 pp. |

. (Not génerally 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 identificatioh
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. Check List of New England mémmals. 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 acéount. Excludes the 01d World rodents,
jumping mice, bats, shrews énd moles.

MANVILLE, R.H. 1942. Notes on the mammals of Mount Desert Island, Maine
Jour. Mamm., 23:391-398. Probably the most detailed éccount dealing

with a coastal area in Northern New England.




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.




Mammals of New Hampshire

I. Order Marsupiala
A. Fam: Didelphidac .
. 1. Didelphis virginiana - N. American opossum

'II. Order Insectivora
A. Fam: Soricidae
1. Sorex cinereus - Masked shrew
- 2. Sorex p%ustris -~ Water shrew
3. Sorex fumeus - Smoky shrew
4. Sorex dispar - Long-tailed shrew’
5. Microsoreyx hoyi - Pigmy shrew
6. Blarina brevicauda - Short-tailed shrew
B. Fam: Talpidae :
- 1. Parascalops brewerl - Hairy- talled 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 sodalis - Indlana Myotis
4. Myotis subulatus - Small-footed Myotis
5. Lasionycteris noctivagans - Silver-haired 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 Cottontall

2. Lepus americanus - Snowshoe Rabbit

V. Order Rodentia
A. Fam: Sciuridae
‘1. Tamias striatus - Eastern Chipmunk
2. Marmota monax - Woodchuck ' :
3. Sciurus carolinensis - Gray squ1rrel
4. Tamiasciurus hudsonicus - Red squirrel
5. Glaucomys volans- Southern Flying Squirrel
6. “ sabrinus - Northern Flying Squirrel
B. Fam: Castoridae -
1. Castor canadensis - Beaver

-10-




C. Fam: Cricetidae
l. Peromyscus muqlculaths - Deer Mouse
2. " leucopus - White-footed Mouse
3. Clethriononys gapperi - Red-backed Vole
4. Microtus pennsylvanicus - Meadow Vole
5. " chrotorrhinus - Rock Vole
6. " (Pitymys) pinetorum - Pine Vole
7. Ondatra zibethicus - Muskrat
8. Synaptomys cooperi - Southern Bog Lemming
9. " borealis - Northern Bog Lemming

D. Fam: Muridae
1. Rattus rattus - Black Rat
2. Rattus norvegicus - Norway Rat
3. Mus musculus - House Mouse

E. Fam: Zabodidae _
l. Zapus hudsonius - Meadow Jumping Mouse
2. Napaeozapus insignis - Woodland Jumping Mouse

F. Fam. Erethizontidae
l. Erethizon dorsatum - Porcupine

VI. Oxder Cetacea
A. Pam: Ziphiidae - beaked whales
1. Mesoplodon densirostris - Atlantic Beaked Whale
2. " mirus - True's Beaked Whale
3. Hyperodon ampullatus - Bottle-nosed Whale

B. Fam: Physeteridae - Sperm Whale
1. Physeter catodon - Sperm Whale
C. Fam: Kogiidae
1. Kogia breviceps - Pygmy Sperm Whale
D. Fam: Monodontidae _
. 1. Delphinapterus leucas - Whlte Whale
E. Fam: Delvhinidae -
1. Stenella styx - Gray's porp01se
2. Lagenorhyncus acutus - Atlantic Whlte sided Dolohln
3. Grampus orca - Atlantic Killer Whale
4. Globicephala melaena - Atlantic Blackfish
5. Phocoena phocoena - Atlantic Harbor Porpoise
F. Fam: Balaenopteridae .
1. Balaenoptera physalis - Fin-backed Whale
2. " borealis - Sei Whale :
3. " acutorostrata - Little Plked Whale
4. Sibbaldus musculus - Blue Whale
5 Megaptera novaeangliae -~ Hump-backed Whale
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G. Fam: Balacnidac
1. Eubalaena glacialis = A lantic Right Whale

VII. Order Carnivora
A. Fam: Canidae
1. Canis latrans - Coyote
2. Vulpes fulva - Red Fox
3. Urocyon cinereocargenteus - Gray Fox
B. Fam: Ursidae
‘ 1. Ursus americanus - Black Bear
C. Fam: Procyonidae
l. Procyon lotor - Raccoon
D. Fam: Mustelidae
1. Martes americana - Marten
2. Martes pennanti - Fisher
3. Mustela erminea - Ermine
4. " frenata - Long-tailed weasel
5. " vison - Mink
6. Gulo luscus - Wolverine
7. Mephitis mephitis - St}iped Skunk
8. Lutra canadensis - River Otter
E. Fam: Felidae :
"1l. Lynx canadensis - Lynx
2. " rufus - Bobcat

VIII. Order Pinnipedia
A. Fam: Phocidae - Earless Seals
1. Phoca vitulina - Harbor Seal
2. Phoca groenlandica - Harp Seal
3. Halichoerus grypus —-.Gray Seal.
‘4. Cystophora cristata - Hooded Seal

IX. Order Artiodactyla
A. Fam: Cervidae
1. Alces americana - Moose _
2. Odocoileus virginiana - White-tailed Deer
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RESUME

Name: Edward N. Francg Birth: Greencastle, Indiana
5 July 1934
Address: Hampton Road OR Department of Zoology
Exeter, Spaulding Building
New Hampshire University of New Hampshire
03833 Durham, New Hampshire
Tel: (603) 772-3632 03824

Tel: (603) 862-2100
Family: Wife, Cathryn and two daughters born 1959 and 1962.
Educational Background:

Western Hills High School, Cincinnati, Ohio; Diploma, June 1952,
University of Maryland, College Park; B.S. (General Biology),
June 1956.
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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 1nto five classes (less then 5; 5 to 2L,
25 to 993 100 to L4L99; 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 enviromment.




From the field studies a 1list 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 any one 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 enviromment. 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.




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
‘ observer

(R) RARE - likely of regular occurrence in suitable habitat,
but always a surprise even to an experlenced
observer in any one 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. ‘

seasons. The Greater Cormorant is found in winter and
the Double-crested Cormorant in summer with both species
found for a short period in fall and spring during migra-
tion. Occurs uncommonly in the marsh in the large pools
but generally distant from the site.

.‘ Cormorants - COMMON TO MODERATELY COMMON on the coast at all

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




such as Scoters, 014 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.

Hawks 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.

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 1likely to occur. Terns are
MODERATELY COMMON during the summer flying over the marsh




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. '




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 vear-round re51dent,
feeding daily on the marsh.

Chickadees and Titmouse - No evVvidence of the occurrence of the Tit-
mouse at any season, but a possible erratic during the winter-
at the site. Chickadees are uncommon summer re51dents 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 Marsh 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 51te
woods during those periods.




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
gualities 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 Orioles nesting in woods.




Tanagers -~ No evidence of any residents on the site. An UNCOMMON
to RARE migrant.

Grosbeaks - The Rose-breasted Grosbeak is an UNCOMMON 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 COMMON summer 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

Flying Highest

‘arn Swallow

Woods ~ Marsh ~ Over '~ Number Status in the Site
Great Blue Heron X 3 Feeding in marsh pOOlS
Green Heron X X 7 2 pairs at least nesting
in woods, others feeding
. in pools.
Snowy Egret b4 7 Feeding in marsh pools
Black-crowned
Night Heron X 1 Immature bird of the year
in pool - injured wing
Black Duck x 5 In grass and marsh pools
Killdeer X 2 Pair at same location
each time - Likely nesting
at edge of marsh.
Black-bellied
Plover X 7 Transients, gone at last
field trip. o
Greater Yellowlegs X 2 Transients, lingering
individuals - Non-breeders
'emipalmated Sand- -
piper x 3 Transients, observed flying
over marsh.
Great Black-backed
Gull X 1 With Herring Gulls near
waste disposals site
Herring Gull X X 600 on marsh near waste disposal
site.
Common Tern X X 2 Flying and settling on
marsh at edge of site.
Whip-poor-will X 1 Seen by 2 observers
Ruby-throated
Hummingbird b 4 2 Feeding on flowers in
woods and flying - Probably
residents.
Eastern Kingbird X 2 Perched and feeding on
insects in marsh.
Great Crested
Flycatcher X 1 Calling from trees in
woods - Probably resident.
Eastern Phoebe X 2 At edge of east part of
woods - Residents.

Eastern Wood Pewee X 1 Calling in woods - Resident.
Tree Swallow X 3 Flving over marsh - Feeding
' but not likely resident

X b 5 Flying over marsh - Feeding

but not likely resident




'Blue Jay . X 4 In woods-Probably residents

Common Crow X X 8 Eating in marsh and flying
over.

Black-capped

Chickadee X 2 In woods on south side-

Probably residents.

Brown Creeper X 1 Singing in woods-Probably
resident

Catbird X 2 In woods over marsh-
Probably resident.

Brown Thrasher X X 1 Seen on each visit in woods-—

' ' Probably resident.

Robin X x 3 In woods and edge of marsh
Residents.

Starling b' & X b'4 25+ In woods and marsh -
feeding - Resident.

Red-eyed Vireo X 3 Actively singing in woods

Residents.

Black & White Warbler X 2 In woods - Residents.
Nashville Warbler X 1 Singing male - Either
migrant or resident.
Ovenbird X 2 Singing in woods - Resident
Yellowthroat X 7 The most common warbler -
Resident.
American Redstart X 1 Female in woods in wet
. , area-Probably resident.
Redwinged Blackbird X 15+ In woods and marsh -
Resident in Cattail near
woods.
Baltimore Oriole X 2 Both singing males -
Residents.
Common Grackle b4 X X 30+ In woods and marsh -
‘ Residents.
Brown-headed
Cowbird X X 1 Male in woods - Probably
resident ‘
American Goldfinch b4 b4 3 Flying over woods-
, : Probably resident.
Rufous-sided Towhee X 13 In woods-At least 5 pairs
residents.
White-throated
Sparrow b4 1 In woods-Transient-Not
seen at last visit.
Song Sparrow X 2 Singing males in woods-
Residents.




i
}
}
r
r
P!
!
il
=
’l

G
BIRDS |-

1

7

222

19-2¢

GuTE) -

16D N TE SITE-—]

V2 wip

AL LT 1 :

T T I

EERRESRNE S T

mwwm; HHE .wﬁwJUNL%WP B

X 1T pnunnnunl SRL SECEEE S R

m_.MG.H} S Ian 5.

12O ’ i | 1%
wf - 4 L:J : 4-i -

seeurevce
& THAT PE

oL

1
_L__

- of

|9

. T e b
SAeeBSRERERae] EennaEat

Pl
[
il
{
1
|

‘ie-18

i3-13

|
|
)
I
!
|
v

PO SR VR PR
)
1

' lo-12

L

€LTAN

UNC

et

P e
t

!

-1
|

ixmum, Fa

R

ook

e 79

- = PRoBAB(e 50T b

“MosT ki keur ma

g
. -~

‘0D ¥ISSR ¥ 13J4NIN ) )
‘YIS ML 3AVA SIHINI O X /. .w..:x .
O0LO 9% HONI 3H1 04 Ol X O} ht ~ .



Dec

AUG [Seer | ocT | Nov

9

JuLy

i

ABR00 k- A REA QIUL: GKAKH"«_&/AT: K?lcen‘ul Neechiam ﬂuJ’SZﬁ)

- o [ - — -

oL

2 TN

oy

AR I may | Juve

ALLS -G

. el

 ma e

FEg | MAR

HamPToN i

P

JAu

. i:.gp-..., R0 U

(=

T~

STeCies

G ERRE N

-

D

+
|

GREBE

RuD-ieiep|

(Y,

CREBE

oo

RED-THRCATED

Hen - Néeke

HORUGD. .

|
i

(CC

b

5 4 LKO:—‘)I

-

(8

Gl ||
U

~[CoRMaka
T TEGR

“Brsucconb 11

NIGHT el
YiLow < Railicp

NIGHT HERAY

BiTTeRd -

MNER A

’ .

R

GLOSS

1Bis

AMERCAL .

VSN NI 3uVH

~n A o~ Peman =

"OD YIASSA ¥ 134NN
SHAHIHI OV X &

Vi ma m Y A

© ElAmNGs




+

e

NaV

Fy Ll r_ A

Jury

Juvs

may

AR

YA

vau

/

fce -

1

. ] : - : 3

= A —_—Y - ;

- ] Y : i -T : S
4 A ! 5 3 B SRR [~ SO R B SN RN
. N R N & SO - o Y I 5 I B R
g ) . A = N Tt N R ookl M-y 2 ECEEN I~ I
«al = | Yl g = g 2 a2 |Sx (e 3y
23| 2 |a390|.5: s 5 A 5 T Rl eEoe [P 3 E3|8E
S & |s3]8 B . 3 p S B e o SO - E 3
~x = 2 i = T =l (o] STUlA s Q << N~
O A = SN T = ; H82{es -1 18|80
3= (AT & = She |Sefes 8z |88

TOD UISSI W LILANIDE
‘VUSTR N 3ave

DHMONL Y X
00LO 9t HOINI 3HiLI OL Ol X O




C

D

Scor | oar | Nal

AUG .

—t

Jove | duey

My

e | AR

7z

JAY

o g ﬁ— -~ -

. :

S0 Bl
i A

0

R

]
i
i
\

1

__i_.H

L

I T
] i
|

{

i

i

=

((vogm

BT
B
[
1Y

tical

SERRGGY |
Tk
|
d

ARSE
BN 7.1 S R

BLoAD- WD

@ | P Sy | %5y
' = b
o1y 10 e L U I 83 |xB)33
43 N Q= R & RASS 3 Slaz o
= &= RSN Bl-{-5H= VAL u.o. 83138
0 1. i _ ] t~ et B o =
S AN N f =~ N = - .

..... o . mV_ i i h T <o VhT aw U

‘OD ¥3ASSA W 1344NaAN
VISR ONI30YK SAHDNL O X ¢ .NNA.VC_
i 0O0LO 9 HONI3HLOL Ol X O} 2 Fh

. .



SC

D

NeV

SEPT | 6T

Aue

duve | Juey

My

ACR

s

m

Ffé

JA

Commed

Lo, Bitseo| ||

iéei |
e

A
~
K

LrET
q
QERLG WG

)
t
-
|
L

|
Ot lffﬂ
I RJTNPET
'8
s
.
|

L\ ‘Il Il[
|
-

|
|

“Shaar BiLLen
i

i

il
|
[,
Y Oldh

i

Swile

o
Dt
A ,?_l'l

LN
&

SPaTTED ;!
SmDPIER |

'wmmém; i
~ QLover.

JEUT

{
ler }

AN
I,.
00>

SEMEPAmBTED |
Sk Qiler

DowiTened !
SAuD @i Pen

zSTlLT‘f C

" sokiTaet |

CVeAND -
TS

7

i

Gk

1
-S

—
S

'OD H3ISSA B 344N3N
VSN MY 0YN CHMDMNI Ul X L Nnvf/.__
: Q0LO 9P HONIAHLOL 01 X O0F D (i



Déc

gy

sefr | ocr

AUG-.

mpv | Juwe [dury

AL | APk

FeB

JAwf

i
'
¥
1
]
i

HUDSamiAd

GUDUJlT’ -

\BUFF BREASTED
SANDPPER

T —
it Bt SO
(

g

R e SR e
.

£1)

-

e
(Q¥CT

|
|

BL

o~

gzaos T

ey
|

(51

L

SULT

4.9 ‘blr
1
L

eat

GFA

1GULE

lﬁ“l 'S

! I
ACCHING

“wikSens T |l
- -Ptawarefe

“NoR]

1

k

45C<

BIU
|

R oSG

tzad

. heast -
. TER

‘OD HISSA P IRA4NIN

YOS N 3ave
DN /70 Aty

S3IHONI O X 4
HDNI 3H1L 0Ot ol X Ot

EX




DEc

Ndvl

GeT

Sam

Auc

v
i

i i . T TR

R | NN T o v e e 5 s T § W - .41|N.;s!:/, -

= ) [ Y RO Y

= i i S | i |

R |

) B ! o B

3 e - -
) aE NI R |

- . :

Ay

Fe8 | maR: | AR

I8

(-]

[$453

!
1
!

_ | .

| A_ (L

: : : o -
i # s P
. ~— ”;._ ]

|
P
~_
i

Bisck

"~ QUCKSY
‘ ié"‘ ({72
Ot

Cuckoo -
T
]

L

O

ITRVST!

W
|

!
i

oWy
[
kot Ene
)
- —oit
LA
|
_10W
e
|
Sy
lﬂ{?}‘
SthtT
L it

wooplecxek

- Sk mee
ARy -

YIS
[

EasTerd

| BLACK-BILLED

1
i
|
]

SAucKER
{boopfecket.

_Dowwy: -

- mGUZ}J‘ N
" Dave
RAVIN

i
T
i

i

-

‘0D ¥ASS3 W 7R44naAN
VST NI 3GVR

SHHONI Ol X & wAvV__
“00LO 9t HDONI IHL OL 01 X O}, [

)




._c

1]

Moy

ocr

e

i

-

e
L

t

Lt
[
) S

Lo AN | N A oy
r—.v .
¥ i ] ;
D . AN ] i | | :
= A N
i ~ I
M | ! [ : [
*r N IR | O [P I
3 S BRI | BT I A
- 1 Ll ] L
Pl i ! i
. |
oy .
Z.
.o ItS
5 N T
=y Ry, -
[ b
« | ml . - 5 |
. . | .r N
.. . / n
SN T N
= . W
& \ -
g i =
i . -

WESTEW
- hwedity

ed

GReear= Crzes

| Fecattuee

EasTERdT |
PHochs | -

Lot Betiey |

ié

=y

5

3.

I

[~

v

[

ré[oeg

iy

et

At

AL.GIU-?
|

LAKK

(415

B
]
SlkLL
A

00533

L 0
;1 [
EBSIGe | [)

e

LA

“THoRwED

<
12,
i

‘ h
D

CRow

i
[

BIACK - CAPPED

P

WpE-Brastey

b

CUICKADET,
CINUTHA

RED:BRAtsTED
—RUTHATCY

IR

‘0D HASSA ¥ TAAANIN
VUSTN N 30YW SHHONL O X 4
00LO 917 HDNI 3HL OL OL X O}

=21

N




9 s ] e o B | s S Bt it [ -
2 s Bt B ot i o o i R Bt M
S PR fmEan Rmaua ma  aaiy ERmK B
! _ I I ¢ _‘L- oz

et | Nev

|
l

NI

AuG

1
|
|
|
gy
1
PG B U
|
1
i
i
+

I

!

i

i

i

)
-/

F-t

oy

-

(
i
]

J‘UUL—"

Al
i
L

'M'Z: WAY

e i e Aol el O B

Ja

=
m i
0 R - i A TR T iy
—lr. - ‘ .b.. T ( B H T |_l|ltu’|.:_l]ll _.1
; N NEIRN 1 [ NN NI “
R N ) .v..l, - g - — — -t d - —‘
S ] i AT

i
|
!
|
)
1
i
i

i
L
i
i
!
i

|
1

]
i
|
i

BRowd

(3
b
o
S
gsit
-
[G&
-1

ED

Wit
Lo GiLicD
Tonesi ey

L

’l
|
Chocg) |
KIMGLET |

L
1

b

N

:!U

Tallo)d,
DeKs:

Gt

Kl
i
‘4:‘|‘|J‘|
' ﬂ?
L
[

L
AT
—
Y&

"ClZEc’(?m' '

HCAITT

!
&

e o
“hoNg:

"GUATCATCHEL.

Ruc-Geey

-
11
—
—
Loy

. *OD H3ISSI 9 Yud4nNaN
VS0 NI 30YH SAHONL 0L X L ZF LN
) OO0LO 9% HONI 3HL OL Ot X OF Ll

(.
~




MADE IN U. 5. A,

KEUFFEL & ISSER CO.

IR T Y X

fO X 10 TO THE INCH 46 0700

R
b 1R

| Y
'R

' fVORTHER&J:

JAN ;

MAK

AR

may:-

Joey

Ave

e

' ':Mot/ pYidd

_ SHIZLKC-;J _

SRAAUKE

LUGCER kA0 |

STACLwe | | TH

I

WHITE: [ep)

PR

— OTITAR
O

~ i NIRE
T —

i
RN T L
| IR LIS . -
Ty 4 . F ol
. l" t B i Ca oy

i
- 1
7| i
g |
] - 1
o P
ﬁ#lﬂmi J
i !ix P\
il
GOLDERFUINGE
TWERBLER '

Lo ey

i Lol
TR R

VehiEoH:
WARBLER

Tk

| loneslen:

PARuLA ;!
WARBLER

CYELLew,
(JARBLER

“MacwoLin

wagBteR ||

OMPETTOAY T T
CWARBLER T




Diéc

OcT | Nov

. : : RN
P i A i :
T Y ] T IO :
[ gt (I :
! ] N | y ! :
A -.lwl__ ! ] i \
O } :

A6 | scrr

peambnet

.1 [l A I
i K ! LY
i T _ 1 ..

‘ R | ! i A

Y T Tt «LV _ ,

~ it ) ' i

= T . " [

= . : .n

y ” ,

= [} T :

s | 4

] .

may

S

o~ o
& - L
<C. . _ Hi \ - o
: + N1 191~ RS
& . —| 1 I N
= - 11 o S
- L IO I O 4 i P

m -~ B O I T O O P
b

€8 -

I

Jiy

]

|
'

B

1
i
i
hl
]

D

¢

- 'S I_QED

75 d M

|
“i
o

U

-
‘“nq

[
il
|
i
|
R
30 N

l‘»ﬁ

2
I

. _T’_

At

€l

BlAck-THRoATE
MyRTL -
‘;j__-,_LJAEB.Lc"@ji |-
Bi dck- TiRNTED
GREEN WARBLR

’ 'BLUE_ WARBLER

|

.
!
RIZAT

“ATHER
‘Bevsmait

ARBLETC [ 11

‘;Lljfl'

A K
4
L {-194

YL 0w BRE

{7

A BRASTED
P
ROLC

AW e YU
1Y

EV

AN THWsH

F.s N
v

:g.cmjmn;’z:%. o
T WUARBGE

“BinckBuRNd |
WARBLE
T

Wik Son’s
 WARBL

B ‘WAF!?étEJLi
=
'; 0
YARPL
i
L

R
[N
tl

19]

k)

“INoR Tk

- WAf
CHBIH

| TMduRTa G T

K
i

. 'OD H3ASSA W 1AL4NAN
VST NI 30VM SIIDNL O X ¢ TP\
! O0LZO 9P HONI IHL 0L O X Ol Uw,‘y_

i
\
~



9 m 1 A e At EAER N T .
! | i i | L i [

H 1771 I.l.lmllun i R - l..l_l - i i . I

A - S e ey W R

fdcr N oV

{.Aut—z Sefr

LonE | Juy
N Sy g

=Y

.

1

ma: |-AFR
TictnaT| Lingy |

t’

Bogotivk |
“EASTERY

O Ly

N
| e

1 seaa

[{Z

VAGER
[AC

' ot WU P3
M

ORITCG

Camniau

23,
Dl
A

1ﬁf}0@?@4kfiw"“
f ODINVICLT
MGT Y RITILT S

e

MHouse

N‘ﬁ "bl
.
Btoun-
C
;

"OD HASS3 N 1324N3ANA
. VISR NG 3avwW SAHONIL O X ¢ Wawv__
H 0040 9t HODNI 3H1L OL Ot X O} ¢ L



Déc ‘

i
i

-]

P S S

S .

S O

QT | Nov

X

Serr

JuLr?

“mAy:

maK::.

s

ey -

A

S ..
Tt - -
4.

L
s
!

N - J“

JINGED

7700

Bict |
S

= . _--' -
T bt ! I
¢ 1

o

78]

[4ir8

Ro

(h

L

i

- CROSSBILL | .

~CRo

WHiE
Rumust

TAWHEE T

: E 'ﬂ! 2l 1
R NAJW

.

-
& L]

palala
SEARR

APy
i

]
SHARC-{TATE

\'i%)
P
W"' J\

A

av

T

=
5
i
1

Lopi

b
nReY
Fouts il

(
oty

C U
P
1y

St

TECRSWNED

5@#g
WHTTECTHEGH

S0

. i

‘0D H3ASS3A P 1FAANIN
‘Y50 N 3avw

SAHDMI UL X L =P\
0O0L0O 9 HONI 3HL OL 01 X Ol =D

W

IR
e
e e

Ko

g

CSwame
TTSOAR




£
t.

it

JLT::

o

mav_| one { ot

K

' ». "'\MM'UD .

LoWGSPUR

S -

AV B A
5
Pl
m, L
w N

‘OO U3ISS3A ¥ 1344NAN

“¥°s°n Nt 30V SANDNI OF X £ w;v___
AN/N A HONI 3HL OL OL X O} =5




VITA

Education:
A.B. - 1948, St. Anselm's College, Manchester, N.,H.
M.S. - 1950, Catholic University of New Hampshire

Graduate Studies 1952-55, University of Notre Dame.
Summers 1951 and 1953 University of Michigan, Biol. Station

Summer 1955 Duke University Marine Station
Summer 1962 . University of New Hampshire
Summer 1969 Arizona State University Desert Institute

Employment "(Professional):
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CHECK LIST OF NEW HAMPSHIRE REPTILES™

SNAKES

Black Snake (Coluber c. constrictor)

DeKay's Snake (Storeria dekayi)

Garter Snake, Eastern (Thamnophis s. sirtalis)

. Green Snake, Smooth (Opheodrys vernalis)

"Red-bellied Snake (Storeria occipitomaculata)

Ribbon Snake (Thamnophis s. sauritus)

_Ring-neckea Snake, Eastern (Diadophis punctatus edwardsii)

-Spotted Adder, or House Snake (Lampropeltis t. trianqulum)

9Spreading Adder, or Hog-nosed Snake (Heterodon contortrix)

Rattlesnake, Northern Timber (Crotalus h. horridus)

Water Snake, Common or Banded (Natrix s. sipedon)

—————————

TURTLES

Blanding's Turtle (Emys blandingii)

Box Turtle (Terrapene c. carolina)

Musk Turtle (Sternotherus odoratus)

Painted Turtle, Eastern (Chrysemys p. picta)-

Snapping Turtle (Chelydra serpentina)

'Spotted Turtle (Clemmys quttata)

Wood Turtle (Clemmys insculpta)

#From N.H. Fish and Game Department Survey Report No. b,
Biological Survey of the Connecticut Watershed.
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. : CHECK LIST OF NEV PBAMPSHIRE AlTPHIBIA*

SATAI'ANDERS

' Du'sky Salamander (Desmognathus fuscus fuscus)

Four-Toed Salamander (Hemidatylium scutatum)

Jefferson's Salamander (Ambystoma jeffersonianum)

larbled Salamander (Ambystoma opacum)

Purple Salamander, Eastern (Gyrinophilus porphyriticus porphyriticus)

Red-Backed Salamander (Red-backed phase) (Plethodon C1nereus)
 Gray-Backed Salamander (Dusky phase)

Red-Spotted Newt (Aquatic Stage) (Triturus viridescens v1r1descens)
Red Eft {Terrestiial Stage)

Spotted Salzemander (Ambystoma maculatum)

‘ Two-Lined Salamander (Eurycea bislineata bislineata)

. TOADS and FRCGS

American Toad (Bufo americanus americanus)

‘Bulifrog (Rana catesteiana)

Fowler's Toad (Bufo fowleri)

Green Frog (Rana clamitans)

Leopard Frog (Rana pipiens)

Vink Frog (Rana septentrionalis)

Pickerel Frog (Rana palustris)

Spring Peeper (H:-,rla crucifer crucifer)

o Tree Toad, Common (livla versicolor versicolor)
. Viond Frog, Tastern (Ruana sy 1/”(10“ sylvatica)

Crecn dy H, Fishoand Game Depay i
Hiolasioal Survay of the Conpmctious Mluiocrshe.
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1. SUMMARY
A. PURPOSE
The purpose of this study is to determine the feasibility, relative 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
feasible for two 1150 MW nuclear units. These types of cooling were:

1. Once-through open cycles using ocean water discharged back into the ocean.
Variations in this type of cooling included temperature rises of 45°F and
alternately 15°F, and- various arrangemeénts of intake structure location.

2. Closed cycle cooling towers using evaporative cooling of condensing water. Both
_the natural draft and mechanical 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 : ]




3. Pumping, spray and fan 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 mads 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. :

C. RESULTS
The economic evaluatioﬁ of the various plans: are shown on Exhibit I at the 1972 price
level and Exhibit 11 escalated for plant operation of Unit I in 1979 and Unit 2 in 1980.

A summary of this differential evaluatian is shown below:

Differential Evaluated Costs in $1,000

1972 Escalated for
Price Level 1979-80 Operation
Once-Through Open Systems
Intake on Ocean Shore
15° Temperature Rise
Pipe Inlet to Intake 56,711 77,416
Channel Inlet to Intake : 58,737 80,728
459 Temperature Rise
Pipe Inlet to Intake 16,687 ' . 22,695
Channel Inlet to Intake 25,620 35,376
Inland Intake Near Plant
15°F Temperature Rise
Pipe Inlet to Intake 74,248 102,230
Channel Inlet to Intake 29,943 41,383

[ 3]
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Differential Evaluated Costs in $1.000

1972 Escalated for

.Price Level 1979-80 Operation
459F Temperature Rise
Pipe Inlet to intake 28,838 32,720
Channel Inlet to Intake Base Base
Storage Reservoir System for Low-
Tide Operations
15°F Temperature Rise 44,139 60,091
459F Temperature Rise 7,768 10,220
Closed Systems
Wet Cooling Towers - ‘ : )
Natural Draft Towers 27,936 - 34,756
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,
459F 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 intake structures in order to obtain a suitable
water flow when the tide is at mean sea level or higher.

2316-13 ’ 3




‘The next.most economical plans. at approximately the same cost level, are:
a. Once-through open system with intake on ocean shore - 45° 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-1, and B-1 respectively.

231613 | - ' 4




1. DISCUSSION

A. PLANS STUDIED

As indicated in Section 1.B. Scope, this study embraced all types of condenser cooling
which were considered feasible for two 1150 MW nuclear units. Prime consideraticn of
the study was preservation cf the integrity of the existing wet lands. The plans studied
are enumerated in Section I.B. and Exhibit III shows the technical data for each plan. .
Drawing 2316-13-E1 shows the one-line electrical system for all plans. Below is a
discussion of each:

1. Once-Through Open Syste‘ms - Ocean Front Intake
Several variations of this plan were invéstigated. Included were:

- (a) Ocean front intake and subaqueous pipelines from aﬁproximately 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-AA1, AA2, AA3, AA6, AA7 and AAS.
Drawings AAl 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 15°F and 45°F
temperature rise. '

The plant site is situated approximately two miles west of the shore line at Hampton
Beach and requires buried .pipeline's 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 1A where it will be necessary to cofferdam the excavation in order to
keep the highway open to traffic. Installation will be accomplished as follows:
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A trench will be dredged in two stages. The first stage will be to remove the upper
topsoil and it will be stockpiled along onc side of the excavated trench 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

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

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.

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
filling 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 removed

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

During the dredging operating for 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 2316-13-AA4 and AA-S. In all
plans the velocity of water approach to the intake facility is less than 1.0 foot per
second.
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In all the once-through operating systems studics, twao (2) large diameter buried pipes
“were used for discharge of the heated circulating 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 under 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 can be found in Alden Research Laboratories report:

Buoyant Jet Discharge Model
. Seabrook Nuclear Station — Unit No. |

Public Service Company of New Hampshire

Report
for

-Ebasco Services Incorporated
August, 1969

2. Once-Through Open Systems — Plant Site Intake
Variafions of t}_lis. plar; which were studied included:
(aj Pipe suction from the ocean.
.(b’) Open éhannel from the ocean.
(c) 'Storage‘ reservoir for low tide operation.
These- plans are shown on drawings 2316-13-AB1, AB2 and AB3.

" For each of these plans the pipes and other facilities were sized for a 15°F and a
45°F 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
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(b)

(c)

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

Channel 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 bower 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.

Storage Reservoir for Low Tide Operation

An inland pump station located and sized approximately as shown on
Drawing No. 2316-13-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 msl) 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
intc 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.
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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 studicd for three basic sysems which included

spray module cooling canais, 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 2316-13-B4 shows this blow-down plan.

Foundations for the cooling towers are designed on the basis of spread footings or

" mats bearing on bedrock.

The water pumping structures are shown on Drawing 2316-13-BC1.
(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
recycling 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-B1 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 canal is 259F. 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.
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(b) Wet Cobling Tower Systems

(©)

Naturai and mechanical draft cbuling towers on a closed system with
makeup from Brown’s River were investigated. The natural draft cooling
tower plan consists of 1wo-500 {t. diameter by 500 ft. high towers designed

for a total duty of 1,280,000 GPM with a temperature rise through the

condensers of 259. The towers are designed for cooling the water to a 20
degres approach to a wet bulb temperature of 75°F. Four (4) pumps
developing 18,200 BHP serve each unit and each unit is served independently
by one cooling tower without interconnection. This plan is shown on
Drawing 2316-13-C2. '

The mechanical draft cooling towers consist of eight ten-cell se@:tions with
each ten-cell cooling tower having basin dimensions of 51 ft. by 361 ft. and -
overall dimensions of 69 ft. x 361 ft. with a height of 59 ft. 4 in. from the
top of the basin wall to the top of the 18 ft. high fan cylinder. Ten 192 BHP
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°F with an approach of 13° to a wet bulb temperature of

" 759F. 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 umit is
connected: in parallel but each bank of towers is not interconnected:
Drawing 2316-13-C1 shows the layout of the towers with connecting
circulating water piping.

Dry cooling Tower Systems

The dry cooling towers consist of two structures of 26 cells per structure
with 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 risé of 37°F through the condensers at a design dry bulb
temperature of 90°F. Two (2) circulating water pumps developing

20,500 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 structure serves only one unit. Drawing 2316-13-C3
shows the layout of the towers with connecting circulating water piping.




ECONOMIC EVALUATIONS

The economic evaluatior, of zach of the various plans consists of a summation of all
comparable factors which eifect the cost to own and operate the total plant. These

factors are:

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

.components:

(aj

(b)
‘(C)

(d)

Amortization of initial investment over the intended capital recovery period
-- assumed at 30 vears.

Return year by year on the unamortized position of the ini:tia'l investment.
Income taxes payable in connection with this return on investment.

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 2150 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 cach of the various open-cycle plans on the basis of an

_average Ocean water temperature of SO°F. In the case cf the closed-cycle
evaporative cooling plans, the average condenser inlet temperatures were
estimated for the optimum design to be:

(a)

819F for the natural draft wet cooling towers

(b) 76°F for the mechénieal draft wet cooling towers

(c)
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The foregoing water temperatures-were based upon the performance curves of the
optimum cooling towers and spray nﬂodules. as shown in Exhibit XVIIL. In the
case of the dry cooling tower system, the average performance was based upon
Exhibit XIX for an average ambicnt temperature of 55°F. :

The differential heat rates resulting 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 ipm, tandem-compound, six flow, 43/44 inch
last stage blade turbine.

‘Condensing water pumping cost, spray pumping cost, and cooling tower fan cost.

This component of cost has been based upon the calculated power requirement as
shown on Exhibit 111, for each of the various costs. Annual power cost has been
calculated by the application of $0.15 per MM Btu fuel cost, 9800 Btu/kwh, and

8000 hours operation per ycar.

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 10-year average life for the spray modules, mechanical draft
towers and a portion (30%) of the natural draft towers.

Net generating capability penaity. 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) 65°F maximum ocean water temperature for the once-through systems

(b) 75°F wet bulb temperature for the closed cycle spray and wet cooling tower
systems '

(c) 90°F dry tulb temperature for the dry cooling towers

The incremental value of the capability penalty has been estimated at $120/kW at
the 1972 piice level and $160/kW escalated to 1980. The annual cost of the

- capability penalty is obtained by the application of the fixed charge rate of 15%
- to the foregoing $/kW evaluation.
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The evaluated. cost figures shown on Exhibit I and 11 have been capitalized, i.e.,
made equivalent' to a lump sum capital cost, by dividing the annual cost by the
fixed charge rate. In the case of item I above, this “‘capitalized’ value is identical
with the estimated investment. In the case of Item 5 above, this 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
pracedures outlined in Section B above. The optimization studies are as follows:

1.

2316-13°

Once-Through System Temperature Rise Optimization
Exhibit XXI is a chart of total evaluated comparable cost vs. condenser
temperature rise. The lowest, or optimum, cost is near the 40-45° temperature
rise range. )

Once-Through System Pipe Size Optimization

Exhibit XXI is a chart of pipe diameter vs. evaluated comparable cost for a 15°F
temperature rise system and a 45°F temperature rise system. '

Wet Cooﬁng 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 25°F and a cooled water approach to a 75°F wet-bulb

temperature of 20°F.

The optimum mechanical draft tower has a cooling range of 27°F and a cooled
water approach to 2 7S°F wet-bulb temperature of 13°F.

These optimum towers were used in the study for comparison with other plans.
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 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 comparison because
the turbine units presently 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 utilized 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.

Condenser Optimization

_In all of the foregoing optimization studies the optimum sizing of the condenser
" was calculated for each “point” on the optimization chart (i.e., for each trial

temperafure rise, cooling tower approach, etc.).

In all caseé, 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
turn required a variation in tube diameter (assuming a fixed tube velocity).

:In all cases, except the 159 rise once-through system, the condenser optimization
is limited by a minimum terminal temperature difference of 5°F.

- Optimum condenser data is tabulated on Exhibit II1.
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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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INVESTMENT ESTIMATES

The base investment estimates were made at 1972 price levels for material and labor.
Material prices on major material and cquipment 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: Price Brothers Company
Interpace Corporation

* Circulating Water

Pumps & Motors: . Allis-Chalmers Corporation
Mechanical Draft
Cooling Tower: Marley Company

Fluor Corporation

‘Natural Draft
Cooling Towers: Marley Company
Fluor Corporation
Dry Cooling Towers: Hudson Products Corp.
Condensers: Ingersoll-Rand Co.
Westinghouse Corp. (Price Book)
Electrical Equipmént: . Allis-Chalmers Corp.
Power Spray Modules: 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 interest during construction.
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Costs at 1972 level were escalated to the price level expected to be in effect for plant
operating date of 1979 and 1980. Material prices were escalated at a rate of 4% per
year (compounded). Labor costs were escalated at 5'2% 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

CONDENSING

™0

1972 PRICE LEVEL $1000

STUDY

11560 MW NUCLEAR UNITS

EVALUATED COSTS
YATER

TEMPERATURE RiSE °F
[® 2300 MW NET)
TYPEOF INLET YO INTAKE

ESTIMATED COMPARABLE -
INVESTMENT

CAPITALYZED DIFFEREN -
TIAL ANNUAL FUEL COST
RESULTING FROM BACK
PRESSURE

"CAPITALIZED ANNUAL
PUMPING, FAN AND SPRAY
PCWER COST

CAPYTALIZED OTHER
ANNUAL OPERATING §
MAIRTENANCE COST

WET GENERATING
CAPABILITY PENALTY 3
$ 120/kw

TOTAL COMPARABLE
EVALUATED cOST

DIFFERENTIAL’
EVALUATED COST

ONCE - THROJGH -~ OPER SYSTEMS

CLOSED SYSTEMS

VMLAND [ WTAKE NEAR PLANT

WET COOLING TOWERS

INTAKE ON OCEAN SHORE

POWER SPRAY

ORY COOLING

. F0R5185§F$} 13 g;gﬂk¥|0l WATURAL DRAFY | WECH. DRAFT, HobuLEsS TONERS
15 45 18 45 - iS5 45 25 27 25 37

PIPE CHANMEL PIPE CHARNEL PiPE CHANNEL PIPE CHANNEL PIPE CHANKEL PIPE CHANREL PIPE CHANNEL
102147 108848 57411 66501 120674 76959 65493 42161 87955 48549 55644 ug6te 35349 90398
BASE BASE 570 570 BASE BASE 570 570 BASE " 870 KELY ] T 973 5534 s508t
2218 2048 1745 1654 1828 1395 1349 1150 2255 1u40 i339 2789 2228 | 5375
BASE BASE BASE BASE BASE BASE BASE BASE 200 200 2400 2750 1950 BASE
1260 756 5902 5806 660 BASE 5338 50 30 26 40 5920 13476 LA - 20535 48724
105622 107648 65598 74531 123159 78354 . 72750 4891l 33050 56679 76847 66609 65596 tug17e
56711 587137 16687 256 20 Tu248 29443 23839 RASE uul3s 7768 27936 17698 16685 97267

EXHIBIT 1




SUMMARY 0O

CCNDENSING

: TWO - 1158
COSTS ESCALATED FiR

FOEVALLATED CO03TS

WATER STup:

O MW NUCLEAR UNi iy

P979 - g0 OPERATIRG DATES $:0CO

TEMPERATURE RISE °F
(2 2300 MW NET) TYPE
0 INLET-TO INTAKE

ESTIMATED COGMPARABLE
INVESTHENT

CAPITALIZED DIFFEREN-
THAL ANNUAL FUEL COST
RESULTING FROM BACK
PRESSURE

CAPITALIZED AWNpAL
PUMPING, FAM, AND
SPRAY POWER COST

CAPITALIZED OTHER
ANNUAL OPERATING &
MAINTENANCE COST

MET GENERATING CAPA-
BILITY PEMALTY
@ 8160/ xw

TOTAL COMPARABLE
EVALUATED COST

DIFFERENTIAL
EVALUATED COST

N SYSTEMS

ONCE - THROUGH - OPE CLOSED SYSTEMS

'STAKE ON GCEAX SHORE INLAND THTAKE YEAR PLANT .. WET COOLING TOWERS POWER SPRAY | nRv C00:Ng

3 E NODULES Thw-0§
roa°l3559§tﬁfsﬁ§!glvnon NATURAL DRAFT MECH. DRAFY

15 45 ks 45 15 45 25 27 25 37
PIPE CHAMNEL PIPE CHANNEL PIPE CHANNEL PIPE CHANNEL EPIPE CHANNEL PIPE CHABNEL PIPE CHANHEL
140i65 144318 79154 92046 166169 106532 90345 58224 120700 66694 Tu623 65889 47650 12233
BASE BASE 570 570 BASE BASE 570 570 RASL 570 3338 973 5534 5081
2218 ?CHR' 1715 1654 1825 i39% 13u9 1150 2255 15ug 1939 2789 2228 597%
BASE _BASE BASE BASE BASE BASE BASE BASE 250 2560 320¢ 3600 2600 BASE
1680 1010 7900 7750 880 BASE 7100 6700 3520 7800 18250 153C0 27300 53700
144060 147372 89339 102020 168874 108027 99364 6664y 126735 76864 101400 88551 85312 193183
77416 80728 22695 35376 102230 ui3e3 32720 BASE 6009! 10220 3476 21907 18668 126545
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GENERAL DATA

ONCE - THROUGH - OPEN SYSTEMS

CLOSED SYSTEMS

OCEAN INTAKE INLAND INTAKE NEAR PLANT WET COOLING TOWERS POWER SPRAY | DAY COOLING
‘ rorn iou otrR6EEBIRAR rion | mamumar orart | veck. omer MODULES FouLRs
15 45 15 45 18 45 25 T 27 25 37
TEMPERATURE RISE °F PIPE CHANNEL PIPE CHANNEL PIPE CHANNEL - PIPE CHANNEL PIPE CHANNEL
DESIGN WET BULB TEMP. &
COLD WATER APPROACH F 75 - 20 HINE 75 - 28
DESIGN DRY SULB VEMP, &
COLD WATER APPROACH 90 - 67
TURBINE MAX. BACK PRESS AT
DES. COLD WATER VEMP. 2.00 3.00 2.60 3.00 2.00 3.00 4.00 3.50 5.00 9.00
DIFF. MAX. GENERATING
CAPABILITY - KW BASE -45080 BASE 45080 3ASE -45089 125340 77800 160464 -314000
TOTAL PUMP, FAN & SPRAY : .
POWER - KW 28400(1) 26200{2) 22000(1) 21200(2) 23400( 1) 17900(2) 17300{ ) 14740{2) 39900 22186 20860 35760 28560 76600
MET DIFF. PLANT GENERATING '
CAPABILITY LOSS - KW 10500 5300 - 49180 48380 5500 BASE ¥4u80 41920 22000 49360 112300 95660 171124 372700
COMDENSER A
273-10 Cu, N+ TUBES, #18
tvg. 1.0 fps TUBE VEL.
SURFACE - 59 FT. {each unit) 575,000 800,000 575000 800.000 £75.000 800.000 935,000 890.000 3407000 tpeay Trpe
KUMBER OF PASSES [ 2 1 2 ] 2 i H 2
TUBE DIA AND LENGTH 1-1/4%" 0D x 37°-0" 7/8° 00 x 37°-0" 114" 00 x 37°-0" 7/8" 0D x 51°-0° 157000 61°-07]." 0D x §i'-07] OD%uT-0"| 170D x U7-0" I . 0D x 450"
CIRCULATING WATER
PUMP I NG . ' ;
PUMPING HEAD - FEET _
CONDENSER * 8.1{1) 8.1(2) 29.5{1) 29.6(2) 8.1(1) 8.1(2) 29.5(1) 29.5(2) 8.1(3) -(9) [29.5(3) -(w 21.0 22.3 20.1 o
INYAKE & CONDENSER FITTINGS 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 - 5.0 - 5.0 5.0 5.0 88 5
PIPE LINE 7.2 33.2 8s.2 81.2 ye 80 Ser 450 180 e.0)us0 3-8 5.0 5.0 5.0 12.9
VELOCI TY HEAD 2.2 2.2 2.4 2.9 2.0 2.0 2.8 2.8 2.0 2.0] 2.9 2.3 2.0 2.0 2.0
STATIC LIET —_ = — - — — = = = ] = =] & A0 - o5
TOTAL PUMPING HEAD 52.5 8.5 122.1 118.1 4.7 33,1 96.3 81.9 33,0 w.o| st Wi 95.0 75.3 32.1 146.0
CIRCULATING WATER FLOW - S . .
EACH UNIT - GPM 1,067,000 355.000 1,067,000 355,000 1.067.000 355,000 640,600 92.500 535.000 473.000
PUMP POWER - EACH UNIT - : .
Bhp & 855 PUMP fs 17000 - 15800 13300 - 12800 14100 - 11800 10400 - 8900 11800-13400 | 8900 - 4500 18200 13690 5250 20500
PUMP POWER - EACH UNIT -
KW £ 90% ELEV. ofs 19200 - 13100 11000 - 10600 oo - 8950 8650 - 7370 8950-1100 | 7370 - 3720 12200 11300 4350 17000
NUMBER OF PUMPS - EACH UNIT u 3 M ; 3 v 3 3 i 4 .3 2 H
PUMP CAPACITY - EACH - GPM 267,005 120.000 267,000 120,000 _ 267000- 360000 (20060 -360000) 160000 200000 267000 267500
MOTORS SiZE - Bhp 5000 - 4000 5000 - 50000 w00 - 3000 w000 - 10000 3000 - 5000 | 3000 - 5000 5000 5000 1000 11009
NOTORS SI1ZE - APM 238 9 234 352 234 - 236 362 - 234 293 293 207 234
PUMP BELL DIA. X DISCHARGE )
NOZZLE - 1IN, 156 « 138 96 ¥ 66 156 « 108 L 96 5 66 166%108-168xi20{96+66 - 168+120 118 x T8 f1d « 78 1% x 108
COOLING TOWER FANS )
NUMBER OF FANS - EACH UNIT 40 52
FAN POWER - EACH FAN - Bhp 1392 u9s
TOTAL Bhp - EACH UNIT 7680 25700
TOTAL FAN POWER-EACH UNIT-KW 6350 20968
MOTOR $12E & SPEED 200 - 600 - 1800
(1) Pice Suction to Intake (2) Channel to intake (3) Circelating Water Pomps (W) Reservor~ Make-.d P -ps PRoe + oof 2 XHIBIT 111




SUMMARY OF EVALUATED COSTS

CONDENSING WATER STUDY
TWO - 1150 MW NUCLEAR UNITS
i972 PRICE LEVEL $1000

TEMPERATURE RISE °F
PONER SPRAY MODULES
NUMBER OF SPRAY

MODULES - TWO UNITS
CANAL LENGTH - FEET

SPRAY PUMP POWER -
EACH PSH - BHP
SPRAY PyuP POWER -
EACH UNIT - BHP

SPRAY PUMP POWER -
EACH UNIT - XW

MAKE-UP PUMPING STATION

NUMBER OF PyMPS,
TWO UNITS. -

PUMP CAPACITY, EACH
PUMP. GPM-HEAD (feet)

MOTOR SIZE - BHP

MOTOR SIZE - RPM

MOTOR POWER REQUIRED-KW
PUMP SUCTION P IPE
SIZE - DIA (inches)
BLOW-DOWN PIPE-LINE

T0 OCEAN

PIPE - S1Z€ - INCHES

MAXIMUM BLOW-DOWN -
TWO UNITS - GPM

APPROXIMATE LENGTH
OF PIPE - FEET
MAIK PIPE SIZE

PUMP DISCHARGE PIPE -
EACH UNIT

PU“P SUCTLION PIPE -
EACH Ui T

(1) For Pipe Suction-Alternate

AVERAGE BACK PRESSURE
& HEAT RATE

AVERAGE ANNUAL BACK
PRESSURE - In. Hg. Abs.

AVERAGE TURBIME WET
HEAT RATE - Btu/Kwh

DIFFERENTIAL AVERAGE
HEAT RATE - Bty/Kwh

ONCE - THROUGH - OPEN SYSTEMS

N

CLOSED SYSTEMS

INTAKE OR OCEAN SHORE

INLAND INTAKE NEAR PLANT'

WET CONLING TOWERS

POWER SPRAY | DRY COOLING
W
FoR Lon Ok BESERYOIY on | NATURAL ORaFT | wEch. omary | MODULES TOWERS
15 45 , Is 45 i5 45 25 27’ 25 37
PIPE CHANNEL PIPE CHANNEL PIPE CHANNEL PIPE CHANNEL PIPE CHANKEL PIPE CHANNEL PIPE CHANNEL
312
6240
75
11700
,
N ©9700
2 2 2
25000 -36 25000-36 25000-36
300 300 300
590 590 590
230 . 230 230
60 60 60
36 36 36
12000 12000 12000
12000 12000 12000
1 - t6'-0* 1 -9'-0" 1 - 16'-0" - 90" 1-16'-0" 1-9-0" 1-120 0" 1-12'-0" 1-4tr-0" 1-8'-6"
3 - 410-0" (1) L-11r.0" (1) 6 - 14'-0" (1) 2- 140" {1) - .- 1-16+-0" 1-16'-0" -- 1-9'-5"
1.3 1.78 1.31 1.78 1.31 1.78 2.60 2.05 3.120 3.00
9547 9584 9547 19581 9547 9581 97L9 9605 987! 9850
Base 34 Base kL] Base 34 202 58 330 303

EXHIBIT 111
2 2
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ESTIMATED INVESTMENT - INTAKE ON OCEAN SHORE

15 TEMP. RISE - BURIED PIPE INTAKE

e e ——— . .
: ’ : 1972 §$1000 ESCALATED 1979-80 $1000
DESCRIPTION :

LABOR MATERIAL TOTAL LABOR MATERI AL TOTAL
CONDENSERS, INSTALLED 109 4 6064 7158
CIRCULATING WATER PUMPS 120 3680 3800
CIRCULATING WATER PUMP MOTORS 136 | 380 1516
TRAVELING WATER SCREENS 50 750 800
HGT WATER RECIRC. PIPE 391 39
SCREEN WASH FACILITIES 125 178 300
OTHER MECHANICAL INTAKE FACILITIES 10 90 100
CIVIL WORK IN PLANT ISLAND 420 180 £ 600
INTAKE & DISCHARGE STRUCTURES 3350 2428 5778
INTAKE CHANNEL OR PIPE 4330 4330 8660
CONCRETE PIPE - MATERIAL 25300 25300
CONCRETE PIPE  CONSTRUCTION 26449 26449
ELECTRICAL WORK 217 649 . 865

SUB-TOTAL . 36301 45417 81718 52636 59496 112132

INDIRECT & OVERHEAD COSTS 20429 - 28033

TOTAL ESTIMATED COST 102147 140165

EXHIBIT IV




ESTIMATED INVESTMENT - INTAKE ON OCEAN SHORE

15° TEMP. RISE - OPEN CHANNEL INTAKE

e ————

st — — ———
e

‘ . 1972 $1000 ESCALATED 1979-80 $1000
DESCRIPTION ,
LABOR MATERIAL |  TOTAL LABOR MATERI AL TOTAL
CONDENSERS, INSTALLED | 1094 6064 7158 :
CIRCULATING WATER PUMPS 100 3300 3400
CIRCULATING WATER PUMP MOTORS T ttos | 1218
TRAVELING WATER SCREENS 50 750 800
HOT WATER RECIRC. PIPE 391 391
SCREEN WASH «FACILITIES | 125 175 300
OTHER MECHANICAL INTAKE FACILITIES _ o 90 100
CiviL WORK IN PLANT {ISLAND ’ - 420 180 ) ,600
INTAKE & DI'SCHARGE STRUCTURES 2280 166 3 3943
INTAKE CHANNEL OR PIPE 8955 4300 13355
CONCRETE PiPE - MATERIAL | 25300 25300
CONCRETE PIPE - CONSTRUCTION 26 449 26449
ELECTRICAL WORK (ex. pump motors) 217 649 | 866
SUB-TOTAL - | 39811 44067 83878 57726 577 28 115ysy
INDIRECT & OVERHEAD COSTS h | . 20970 . 28864
TOTAL ESTIMATED COST . |  10u8ug 44318

EXHIBIT V




ESTIMATED INVESTMENT - INTAKE ON OCEAN SHORE

45° TEMP. RISE - BURIED PIPE INTAKE
—— e — _ ————)
1972 $1000 ESCALATED 1979-80 $1000
DESCRIPTION :
LABOR MATERTAL TOTAL LABOR MATERIAL TOTAL

CONDENSERS, INSTALLED 1282 7398 8680
CIRCULATING WATER PUMPS 70 980 1050
CIRCULATING WATER PUMP MOTORS 100 1040 1140
TRAVELING WATER SCREENS 30 |, 450 480
HOT WATER RECIRC. PIPE 161 161
SCREEN WASH FACILITIES 100 150 250
OTHER MECHANICAL INTAKE FACILITIES 10 90 100 {
CIVIL WORK IN PLANT ISLAND BASE
INTAKE & DISCHARGE STRUCTURES 1910 1385 13295
INTAKE CHANNEL OR PIPE 1576 1576 3152 )
CONCRETE PIPE - MATERIAL 9650 9550
CONCRETE PIPE - CONSTRUCTION 17325 17325
ELECTRICAL WORK 136 610 746

SUB-TOTAL 22539 23390 45929 32682 30641 63323
INDIRECT & OVERHEAD COSTS iug2 15831
TOTAL ESTIMATED INVESTMENT 57411 79154

EXHIBIT VI




ESTIMATED INVESTMENT

INTAKE ON OCEAN SHURE -

U5° TEMP. RISE - OPEN CHANNEL INTAKE
po === = — ——— =
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 86 864 950
TRAVELING WATER SCREENS 30 450 480
HOT WATER RECIRC. PIPE 16 16!
SCREEN WASH FACILITIES 100 150 250
OTHER MECHANICAL INTAKE FACILITIES 10 - 90 100
CIVIL WORK !N PLANT ISLAND BASE
INTAKE & OISCHARGE STRUCTURES 1230 892 2122
INTAKE CHANNEL OR P!PE 7900 3877 11777
CONCRETE PIPE - MATERIAL 9560 9560
CONCRETE PIPE - CONSTRUCTION 17325 17325
ELECTRICAL WORK {ux. pump moiors) 136 610 746
SUB-T0TAL 28169 25032 5320 | 408Y45 32792 73637
INDIRECT & OVERHEAD COSTS 13300 18409
TOTAL ESTIMATED COST 66501 92046

EXHIBIT VII




ESTIMATED
15° TEMP.

DESCRIPTICN

fomm—
CONDENSERS,
CIRCULATING WATER PUMPS

CIRCULATING WATER PUMP MOTORS

INSTALLED

TRAVELING WATER SCREENS

HOT WATER RECIRC. PIPE

SCREEN WASH FACILITIES

OTHER MECHANICAL INTAXE FACILITIES
CIVIL WORK IN PLANT ISLAND

INTAKE & DISCHARGE STRUCTURES
INTAKE CHANNEL OR PIPE

CO“CRETE PIPE - MATERIAL

CONCRETE PIPE - CONSTRUCTION
ELECTRICAL WORK

SUB-TOTAL
INDIRECT & OVERHEAD COSTS

TOTAL ESTIMATED INVESTMENT

INVESTMENT

RISE - BURIED PIPE

INLAND INTAKE NEAR PLANT

INTAKE FROM OCEAN

ESCALATED 1979-80 $1000

1972 $1000 ‘

100
109
50.

125
10
420
5150

39100
109

U6267

MATERY AL

3300
1107
800
100
175
.90
180
3721

34300

435

50272

3400
1216
850
100

300

100

600
‘8871
34300
39100

54y

96539

24135

120674

LABOR

67087

MATERIAL

65856

~ TOTAL

132935
3323

166169

EXHIBIT VIII




ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT
15" TEMP. RISE - OPEN CHANNEL INTAKE
~em———— e — ;‘ — ——
1972 $1000 ESCALATED 1979-80 $1000
DESCRIPTION —
LABOR MATERIAL TOTAL LABOR MATERIAL TOTAL
b — — e —— :_—_?; ——————————

CONDENSERS, INSTALLED ' 109y 6064 7158
CIRCULATING WATER PUMPS 100 3300 3400
CIRCULATING WATER PUMP MOTORS 83 827 910
TRAVELING WATER SCREENS 50 800 850
HOT WATER RECIRC. PIPE 100 100
SCREEN WASH FACILITIES 125 175 300
OTHER MECHANICAL INTAKE FACILITIES 10 90 100
CIVIL WORK N PLANT ISLAND 420 180 600
INTAKE & DISCHARGE STRUCTURES 2280 1663 3943
INTAKE CHANNEL OR PIPE 11075 11075
CONCRETE PIPE - MATERIAL 14700 14700
CONCRETE PIPE - CONSTRUCTION 17886 17887
ELECTRICAL WORK (ex. pump motors) 109 435 54y

SUB-TOTAL 33233 28334 61567 48188 37118 85306
INDIRECT & OVERHEAD COSTS 15392 21326
TOTAL ESTIMATED COST 76959 106632

EXHIBIT 1IX




ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT

45° TEMP. RISE - BURIED PIPE INTAKE FROM OCEAN

ESCALATED

1979-80 $1000

_
1972 $1000
DESCRIPTION
MATERIAL
CONDENSERS, INSTALLED 1282 7398
CIRCULATING WATER PUMPS 70 . 980
CIRCULATING WATER PUMP MOTORS 72 690
TRAVELING WATER SCREENS . 30 .500
HOT WATER RECIRC. PIPE 80
SCREEN WASH FACILITIES 100 . .'I50
OTHER MECHANICAL INTAKE FACILITIES 10 90
CIVIL WORK IN PLANT iSLAND | BASE
INTAKE & DISCHARGE STRUCTURES ‘ 3320 2406
CONCRETE PIPE - MATERIAL 13770
CONCRETE PIPE - CONSTRUCTION 21030
ELECTRICAL WORK 82 334
SUB-TOTAL 25996 26398
INDIRECT & OVERHEAD COSTS
TOTAL ESTIMATED INVESTMENT

8680

1050

762

530

80

250

100

5726
13770
21030

46

52394
13099

65493

LABOR

37694

MATERIAL

KELY.

72276
18069

90345

EXHIBIT X




ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT

DESCRIPTION

CONDENSERS, INSTALLED
CIRCULATING WATER PUMPS
CIRCULATING WATER PUNP MOTORS
TRAVELING WATER SCREENS

HOT WATER REC|RC.VPIPE

SCREEN WASH FACILITIES

OTHER MECHANICAL INTAKE FACILITIES
CIVIL WORK IN PLANT ISLAND
INTAKE & DISCHARGE STRUCTURES
INTAKE CHANNEL OR PIPE
CONCRETE PIPE - MATERIAL
CONCRETE PIPE - CONSTRUCT!ON

ELECTRICAL WORK (ex pump motors)

~ SUB-TOTAL
INDIRECT & OVERHEAD COSTS
TOTAL ESTIMATED COST

45° TEMP. RISE - OPEN CHANNEL INTAKE

1972 $1000 ESCALATED

1979-80 $1000
LABOR MATERIAL TOTAL LABOR MATERIAL | TOTAL
1282 7398 8680 B -
70 980 1050
70 650 720
30 '500 530
80 80 -
100 150 250
10 90 100
BASE
1230 402 2132
4095 4095
5550 5550
10126 10126
82 334 . 416
17095 16634 33 24788 21791 46579
8 : 11645
42161 58224

EXHIBIT XI




ESTIMATED INVESTMENT - INLAND INTAKE NEAR PLANT
45° TEMP. RISE - STORAGE RESERVOIR FOR LOW TIDE OPERATION

1972 $1000 ESCALATED 1979-80 $1000
DESCRIPTION
LABOR MATERIAL TOTAL LABOR MATERIAL TOTAL

CONDENSERS. !NSTALLED 1282 7398 8680
C!RCULATING WATER PUMPS 70 980 1050
PUMPED RESERVOIR MAKE-UP PUMPS 60 340 1000
CIRCULATING WATER PUMP MOTORS 70 650 720
RESERVOIR MAKE-UP PUMP MOTORS 30 330 360
TRAVELING WATER SCREENS 60 1000 1060
HOT WATER RECIRCULATION 80 80
SCREEN WASH FACILITIES 200 300 500
OTHER MECHANICAL INTAKE FACILITIES 16 135 150
CIVIL WORK IN PLANT ISLAND BASE
INTAKE & DISCHARGE STRUCTURES 1230 892 T 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 (ex. pump motors) 170 662 832

SUB-TOTAL 17682 21157 38839 25639 27716 53355
INDIRECT & OVERHEAD COSTS ‘9710 13339
TOTAL ESTIMATED INVESTMENT 48549 66694

FXHTRIT Y117




ESTIMATED INVESTMENT - NATURAL DRAFT & MECHANICAL DRAFT

WET COOLING TOWERS

NATURAL DRAFT TOWERS

MECHANICAL DRAFY TOWERS

DESCRIPTION T977 37000 ESCALATED 1979-80 $1000 1972 $1000 ESCALATED 1979-80 $1000
LABOR MATERIAL TOTAL LABOR MATERIAL TOTAL LABOR MATERIAL TOTAL LABOR MATERIAL TOTAL
COMDENSERS, INSTALLED 1348 9140 10488 1336 8490 9826
CIRCULATING WATER PUMPS 80 2000 2080 80 2020 2100
CIRCULATING WATER PUMPS MOTORS 126 1250 1376 90 940 1030
ELECTRICAL FACILITIES 137 ) u7rs 612 402 1644 204€
MAKE-UP PUMPS & MOTORS [] 64 70 6 64 70
MAKE-UP INTAKE & SUCTION PIPE 270 230 500 270 230 500
BLOW-0OWN FACILITIES 557 450 1007 557 450 1007
CIVIL WORK IR PLANT ISLAND 230 95 325 ' ; 193 82 275
PIPE LINES 1672 1600 3212 3380 3252 - 6632
COOLING TOWERS, ERECTED 17250 17250 6820 6820
COOLING TOWER BASINS - -- -- 1050 450 1500
COOLING TOWER FOUNDATIONS 4000 1035 5035 4050 1038 5088
CIRCULATING WATER INTAKE STRUCTURE 1450 1050 2500 1160 840 2000
.SUB-TDTAL ;ﬂ—ﬁ 3539 44515 14320 45377 59698 12574 28320 38894 |8?32 3Nu79 527141
INDIRECT & OVERHEAD COSTS 11129 'I“925 9724 13178
TOTAL ESTIMATED INVESTMENT 566Uy 7“‘623 46818 65889

EXHIBIT XIV




e _—
o e —

ESTIMATED INVESTMENT - CLOSED CIRCUIT CANAL
SPRAY MODULE COOLING

' 1972 $1000 : ESCALATED 1979-80 $1000

DESCRIPTION

CONDENSERS, INSTALLED

POWER SPRAY MODULES - MATERIAL

POWER SPRAY MODULES - ERECTION & MOORING

CIRCULATING WATER PUMPS

CIRCULATING WATER PUMP MOTORS

SPRAY WATER CANAL CONSTRUCTION

ELECTRICAL FACILITIES

MAKE-UP PUMPS & MOTORS

MAKE-UP INTAKE & SUCTION PIPE

BLOW-DOWN FACILITIES

CIVIL WORK IN PLANT ISLAND

PIPE LINES A

CIRCULATING WATER INTAKE STRUCTURES
SUB-TOTAL

INDIRECT OVERHEAD COSTS

TOTAL ESTIMATED INVESTMENT

LABOR

1334

300
80
48

2870

650

270
557
210
350
1000
7675

MATERIAL | TOTAL

MATERIAL TOTAL LABOR
8860 10194
4866 4866
400 700
1620 1700
472 520
-- 2870
2456 3106
6Y - 70
230 500
450 1007
90 300
335 685
761 1761
20604 28279 11129 26991
7070
135349

3s120

9530

47650

EXHIBIT XV




ESTIMATED INVESTMENT - DRY COOLING TOWERS

1972 $1000 ESCALATED 1979-80 $1000
DESCRIPTION :

LABOR MATERIAL TOTAL LABOR MATERIAL TOTAL

] e — - ———— g = =

DRY COOLING TOWERS - MATERIALS . 29522 29522
DRY COOLING TOWERS - FREIGHT & ERECT 10N 6099 6099
DIRECT CONTACT CONDENSERS 453 3700 4153
CIRCULATING WATER PUMPS & MOTORS 189 ETIF A 3906
CIRCULATING WATER PIPING & MISC. 6700 6487 13067
CONDENSATE DUMP. VENT & REFILL SYSTEM 1856 1382 3238
CIVIL WORK IN PLANT ISLAND 76 32 108
ELECTRICAL & CCNIROL 2255 2695 4950
AUXILIARY COOLING WATER SYSTEM 200 600 | © 800
FOUNDATIONS & STRUCTURES 5100 1255 6355

SUB-TOTAL 22928 49390 72318 - 33245 54701 97946

INDIRECT & OVERHEAD COSTS , 18080 . 24487

TOTAL ESTIMATED INVESTMENT | - 90398 122433

EXHIBIT XVI
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MIS PRINT IS THE PROPERTY
OF NUDSON PRODUCTS CCRP-
ORATION AND SHMALL BE RE-
TURNED ON CEMAND. IT SHALL
NOT BE TRACEO OR REPRO-
OUCEQD, OR USED DIRECTLY OR
INOIRECTLY IN ANY WAY DET-
RIMENTAL TO THE INTERESTS
OF HUDSON PRODUCTS CORP.

1scaLz -— DATE L =R

ORAWN ~<Cy 157 HUDSON PRODUCTS CORPORATION
APPROVED

~ZVISED CHAS. T. MAIN, INC HOUSTON, TEXAS

DRAWING NO:

POWER PLANT
{INDIRECT SYSTEM)

CCNDENSEZR PRESSURE VERSUS AMBIENT AIR
TEMPERATURE -WITH DRY COOLING SYSTEM
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Appendix G

Radiocactivity 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-
mentai 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 radiocactivity effluent Technicai 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 uncertalnty

Question 2. Weight of U loaded (first loadlng and equ111br1um cycle).
Answer 2. 99 metrlc 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 li. Expected percentage of leaking fuel.

Answer L. The ant1c1pated average level of fuel cladding defects is
0.2%.

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

Answer 5. a) Noble gaSES .so.vieniininnrinnreniennennns 6.5 x 10'2 sec
D) Br, I, @nd S uvviverrnnnneneennenennas 1.3 x 10_; sec”
C) T8 ettt e e e e, 1.0 x 10_g sec_
A) MO ettt ittt ettt e 2.0 x 10_jqsec
€) Srand Ba u.ieiiteniiin i, 1.0 x 10_,5 sec
f) All others «..viivniinnenn... e 1.6 x 10 sec

Question 6. Plant capacity factor (%)
Answer 6. 90%
Question 7. Number of steam generators.

Answer 7. TFour
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Question 8. Type of steam generators (recirculating, once through).
Answer 8. Vertical)recirculating7inverted "U" tube.

Question 9. Mass of primary coolant in system total (1lb.) and mass of primary
coolant in reactor (1b.).

Answer 9. Total mass of primary coolant = 5.5 x 105 &b.
Mass of coolant in reactor core = 3 1b

Question 10. Primary coolant flow rate (1lb/hr).

8

Answer 10. 1.52 x 10" 1b/hr at rated conditions.

Question 11. Mass of steam and mass of liquid in each generator (1b.)

Answer 11. At rated full load conditions:
Mass of secondary liquid in each steam generator = 97,000 lbs.
Mass of steam in each steam generator = 5700 1bs.

Question 12. Total active mass of secondary coolant (1b.) (excludlng
condensate storage tanks).
Answer 12. The estimated total is 2.3 x 106 lbs., including steam generators
and excluding condensate storage.

Question 13. Steam generator operating conditions (temperature, OF, pressure,
" psi, flow rate, 1lb/hr).

Answer 13. Normal operating pressure, full load = 1000 psia
Normal operating steam outlet temp. = 5Lk.6°F 6
Full load steam flow rate per steam generator = L.0L x 10~ 1b/hr.

Question 1L, The number, type and size of condensate demineralizer and total
flow rate (1lb/hr).

6

Answer 1li. The total feedwater flow rate is 15.89 x 10~ 1b/hr. There is

no condensate demineralization.

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

6 43,

Answer 15. The containment free volume is approximately 2.8 x 10
Question 16. What is the expected leak rate of primary coolant to the
containment atmosphere (1b/hr)?

Answer 16. Expected leak rate is 1l 1b/hr.

Question 17. Is there an internal air cleanup system for iodine in the
contaimment? 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 LOOO 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.

_3 - February 1974

How often is the containment purged? Is it filtered prior to
release? Type of iodine cleanup system provided? What
decontamination factor is expected?

Answer 18. Operational estimate for number of containment purges per

Question 19.

Answer 19. Letdown rate = 4.0 x 10

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.

Give the total expected annual average letdown rate during

power operation (1b/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) 1Is 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?

4 1b/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~ 1bs per year, or
an annual average diversion rate of 116 lb/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.

The second reason for letdown diversion is for tritium
control (See section 3.5.1 of this report). This

. diversion is alsoc to the boron recovery system and occurs
once per core cycle. The amount of reactor coolant diverted
to boron gecovery for this purpose is estimated to be
1.67 x 10° 1bs per year. This liquid is processed by
the boron recovery system and discharged from the site
instead of recycled. This treatment and discharge is
anslyzed in response to Question 31 of this questionnaire.

The reactor coolant letdown that 1s 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 lithium-form cation and
hydroxyl-form anion and are expected to exhibit the
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the following decontemination factors;
All radionuclides except H, Cs, Y, Mo ........ 10
H, Cs, Y, Mo ........ 1

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

A cation demineralizer with hydrogen-form resin is

included in the chemical and volume control system down-
stream of the mixed-bed demineralizers. 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.

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.

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 capsbility 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 CVCS 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 lesving 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 back to the
primary system through the volume control tank or it mey
be released to the enviromnment 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?

eammamroy
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. : Answer 21. That portion of the reactor cooclant letdown stream

Question 22.

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 Kr-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.

Are the releases from the gaseous waste storage tanks passed
through a charcoal absorber? What decontamination factor is
expected?

Answer 22. The waste gas processing system utilizes carbon delay

Question 23.

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.

How freguently 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
e minimum of k days.

Startup of a unit following a2 hot or cold shutdown results
in liquid flow to the boron recovery system. The boron
recovery eveporator 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.




February 1974

-6 -
’ _ The removal of liquid phase radionuclides by evaporation
and demineralization within the boron recovery system will

be at a decontamination factor of at least 10°. 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. What is the expected leak rate of primary coolant to the
secondary coolant (1b/hr)?

Answer 25. The anticipated annual average level of primary-to-secondary
steam generator leakage is T 1b/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 (1b/hr)
during power operation with the expected leak rate noted in
25 above? Where 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_gé;_ With 7 1b/hr primary-to-secondary steam generator leskage
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 1b/hr (50 gpm).

Blowdown is directed from the steam generators to the
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 27. What is the expected leak rate of steam to the turbine building
(1b/hr)? What is the ventilation air flow through the turbine
building (ecfm)? Where is it discharged? Is the air filtered
. or treated before discharge? If so, provide expected performance.

Ansvwer 27. A design basis estimate of turbine building leakage is
4 1b/day steam leakage and 250 1b/hr hot (380°F) condensate




Question 28.

Answer .

Question 29.

28

Answer .

Question 30.

29

Answer

Question 31.

30.
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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.

What is the flow rate (cfm) of gaseous effluent from the
main condenser ejector? What treatment is provided? Where
is it released?

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 uCi/second. (See Technical Specification 16.3.17,
attached).

What is the origin of the steam used in the gland seals
(i.e., 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?

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.

What is the expected leak rate of primary coolant to the
auxiliary building (1b/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.

Expected primary coolant leak rate within the primary
auxiliary building is 7 1b/hr of thermally cold liguiad

(below 212°F) and 0.35 1b/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 CVCS system) is ventilated at 7500 scfm. This
ventilation air is HEPA and charcoal filtered before discharge
via the ventilation stack.

Provide average gallons/day and uCi/cc for following catagories
of liquid effluents. Use currently observed data in the
industry where different from the SAR or Environmental Repcrt
(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 wastes, high
conductivity wastes, aerated wastes, and laboratory wastes).

¢) 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.
2.
3.

L,

Answer 31.

Number and capacity of collector tanks.

Fraction of water to be recycled and factors controlling
decision. '

Treatment steps - include number, capacity, and process
decontamination factor for each principle nuclide for

each step. If step is optional, state factors controlling
decision. :

Decay time from primary loop to discharge.

Sources

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

Reactor coolant letdown for tritium control
Non-recycleabie reactor coolant leakage
' Steam generator blowdown
Secondary system condensate leakage
Miscellaneous waste water such as laboratory
" drains, decontamlnatlon water, ete.

N N
o0 oo
S e N e

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 aserated 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 leskage 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 concentrations within the
reactor coolant system are as listed in Table G-1 of
this Appendix. These levels are based on the pertinent
parameters given in response to prev1ous 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.

¢) 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:

A1l redionuclides except Iodine & Tritium....... 10
1o b .« (e 10

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

f) Each unit operation is at 3654 Mwt at & 90% capacity factor.

g) Reactor coolant equilibrium tritium concentration is a
maximum of 2.3 pCi/gm.

Releases

a) Tritium Control Reactor Coolant Letdown
As mentioned in subsection 3.5.1 of this report, tritium
control considerations 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-1 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 radicactivity at reactor
coolant concentrations, as listed in Table G-1. 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 3.5-2 of this report.

¢) Steam Generator Blowdown
With reactor coolant radionuclide concentrations as
listed in Table G-1 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 rate associated with this leskage
level is 50 gpm. The same leaskage 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.
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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-1. The unprocessed discharge of this
water from the Seabrook site amounts to the annual
release presented in Table 3.5-5 of this report.

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

Dilution flow rate for liguid effluents, minimum and normsl gpm
and total gallons per year.

Answer 32.. Normal liquid effluent dilution flow rate is the flow due to

Question 33.

Answer

Question 3k.

Answer

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. :

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

This information is given in Subsection 3.5.3 of this report.

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

34, Refer to Subsection 3.5.3 of this report.
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SEABROOK

ENVIRONMENTAL REPORT

TABLE G-1

REACTOR COOLANT RADIONUCLIDE CONCENTRATIONS

CONCENTRATION CONCENTRATION
RADIONUCLIDE (uCi/em) RADIONUCLIDE (uCi/gm)

I-131 5.0-1% | Cs-13k 8.8-2
I-132 1.8-1 Cs-136 L. k-2
I-133 8.0-1 Cs-137 b.h-1
I-13k4 1.2-1 Te-132 5.2-2
I-135 4. h-1 Ba-1k0 9.0-4"

La-140 2,8-k
Sr-89 8.2-L Ce-1Lh 8.8-5
Sr-90 3.6-5
Sr-91 6.2-3 Mn-54 7.9-4
Y-90 kb5 Mn-56 3.0-2
Y-91 1.2-3 Mn-58 2.6-2
¥-92 2.0-4 Co-60 7.7~k
Zr-95 1.3-4 Fe-59 1.1-3
Nb-95 1.4-L Cr-51 9.5-4
Mo-99 6.6-1

1

# 50-1=5.0x 10
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SEABROCOK

ENVIRONMENTAL REPORT

TABLE G-2

STEAM GENERATOR SECONDARY SIDE EQUILIBRIUM
RADIONUCLIDE CONCENTRATIONS

CONCENTRATION CONCENTRATION
RADIONUCLIDE (pci/gm) RADIONUCLIDE (uCi/em)

I-131 1.3-4* Cs-13k 2.2-5
I-132 8.9-6 Cs-136 1.1-5
I-133 1.4-4 Cs-137 1.0-4
I-13h4 2.3-6 Te-132 1.3-5
I-135 L.6-5 Ba-1L40 2.4h-7

La-1k0 5.6-8
Sr-89 - 2.5-7 Ce-1Lk 2.3-8
Sr-90 7.5-9
Sr-91 8.2-7 Mn-54 2.2-7
Y-90 T7.9-9 Mn-56 o 1.7-6
Y-91 3.3-T 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-k

L

*¥ 1,3-4 =1.3 x 10
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SEAEROOK

ENVIRONMENTAL REPORT

TABLE G-3

SECONDARY SYSTEM CONDENSATE RADIONUCLIDE CONCENTRATIONS

CONCENTRATION . CONCENTRATION
RADIONUCLIDE (uCi/gm) RADIONUCLIDE (uCi/gm)
I-131 1.3-6% Cs-13k 5.5-8
I-132 8.9-8 Cs-136 2.8-8
I1-133 1.4-6 Cs-137 2.5-7
I-13k 2.2-8 Te-132 3.3-8
I-135 b.6-T Ba-140 . 6.0-10
La-1L40 1.4-10
Sr-89 6.3-10 Ce-1Lk 5.8-11
Sr-90 | 1.9-11 |
Sr-91 - 2.1-9 Mnsh 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 o 3.3-11 Co-60 5.5-10
Zr-95 9.0-11 Fe-59 7T.7-11
Nb-95 9.8-11 Cr-51 6.6-10
Mo-99 4.0-7

# 1,3-6 = 1.3 x 10’6




SEABROOK

. ENVIRONMENTAL REPORT

TABLE G-l

NON-RECYCLEABLE REACTOR COOLANT LEAKAGE RELEASES
(total for both units)

ANNUAL RELEASE ANNUAL RELEASE
RADIONUCLIDE (Curies/year) RADIONUCLIDE . (Curies/year)
I-131 7.8-3% Cs-13k4 7.8-3
I-132 2.7-3 Cs-136 - 4.2-3
1-133 1.2-2 ) cs-137 3.9-2
I-134 . 1.7-3 ' Te-132 8.1-k
I-135 6.6-3 Ba-140 1.3-5V
" ' La-140  h.26
Sr-89 1.1-5 Ce-1hk 9.9-7
Sr-90 3.9-7
Sr-91 5.7-6 Mn-5k 1.2-5
Y-90 4.5-6 Mn-56 B et
Y-91 1.8-k Co-58 3.8-l
Y-92 ' 2.1-5 Co-60 1.1-5
Zr-95 2.1-6 . Fe-59 1.5-5
Nb-95 2.1-6 Cr-51 ' 1.h=5
Mo-99 1.7-1

Total 0.25

*7.8-3 = 7.8 x 1073




SEABROOK
. ENVIRONMENTAL REPORT
TABLE G-5

MISCELLANEOUS LIQUID RELEASES

ANNUAL RELEASE ANNUAL RELEASE
RADIONUCLIDE (Curies/year) RADIONUCLIDE (Curies/year)
1-131 1 2,0-2% Cs-134 2.0-3
I-132 6.8-3 Cs-136 - 1.1-3
I-133 3.0-2 Cs-137 9.9-3
I-134 L.2-3 . Te-132 - 2.0-3
I-135 ‘ 1.7-2 . Ba-1L0 _ ~ 3.2-5
a0 1.1-5
Sr-89 ©2.9-5 Ce-1Ll 2.5-6 '
Sr-90 9.9-7
Sr-91 1.4-5 ‘Mn-5l 2.9-5
Y-90 1.1-6 Mn-56 1.1-3
Y-91 L.5-5 Co-58 9.5-4
Y-92  5.3-6 Co-60 ' 2.8-5
Zr-95 5.3-6 Fe-59 3.8-5
Nb-95° 5.3-6 Cr-51 3.5-5
Mo-99 L.2-2
TOTAL 0.15

¥ o2 = 2.0 x 1072




Technical Specifidation

16.3.16 Radioactive Liquid Release

Applicability: = Applies to the controlled release of radicactive liquids

| from the site.

Objectives: : | To establish conditions for the reléése of radioactive
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 radiocactive 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 radioactiviﬁy‘in liquid
releases from the site, excluding radioiodines, tritium,
andldissolved noble gases, shall be less than 2ClCuries;

b) The annual total quantity of radioiodines in liquid
releases from'the site shall be less than 28 Curies.

The I-131 portion of this annual total quantity shall be
less than 10 Curies;

¢) 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 1070 uCi/ml;

d) The annual average concentration of tritium in liquid
releases at the point of discharge to the Gulf of Maine
shali be less than 1 x 107 uCi/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-° wCi/ml.




P

Specifications: A.

Release Quantities and Concentration of Dischérged

-Radioactive Liguids

1.

- If the experienced release of radiocactive liquids, when

averaged over a calendar quarter,lis such that these

quanfities if continﬁed at the same releaée rate for a

yeaf would exceed twice the annual objectives the licensee

will:

a. make an investigation to identify the causes for such
release rates;

b. define and iﬁitiate'a program of action to reduce such
release rétes to the objective leveis, and;

c. describe these actions in a report to . the Commission
within 30 days._‘

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 desdribing the

causes for such release rates and the course of action

taken to reduce them;

The raie 6f release of radioactive liquids froﬁ 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 nﬁt exceed the

values listed in 10 CFR Part 20, Appendix B, Table II,

Column 2, with Notes 1 - 5 thereto.




Basis:

February 1974

B. Treatment and Monitoring

1. The radiocactive 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 (B, y) radioactivity content. The
monitors shall be checKed daily and calibrated at

refueling intervals.

C. Sampling and Analysis

In addition to the above continuouslmonitoring requirements,
radiocactive liquid effluent sampling and analysis shall be
performed in accordeance 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 cbjective

quantities and concentrations on the annual average and will




not exceed instantaneously the applicable release concentration

limits specified in 10 CFR 20.

The annﬁa} 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 yeér 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 Seabrpok
environment. This analysis shows that the'conSﬁmptionlof
shellfish caught in the Seabrook discharge area conétitutes
£he maximum dose pathway. The evaluation of the doses to

an individuai from this pathwéy shows that at the objective
release levels the maximum dose does not exceed 5 millirems.

(Réfer 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 withiﬁ the concentration limits specified in 10 CFR
Part 20. It is expected that using this operaiional flex-
ibility under unusual operating conditions, the licensee
shall exert every effort to keep levels of radioactivity

in liguid releases within the design objective levels and




References:

that resulting ammual releases will not exceed a small
fraction of the annual average concentration limits specified

in 10 CFR Part 20.

Radioacti%e liquid from ﬁhe 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 ofjthe propor;
tional composite sample, and knowledge of the available H
dilution flow provide the basis for reporting the quantity

and concentration of radiocactivity released.

The operating manuai will identify all equipment installed
in radioactive liquid treatment and handling systems and
will specify detailed procedures for operating and maintaining

this equipment.

The radiocactive 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.l, Process and Effluent Radiological
‘Monitoring Systems

Tech. Spec. Sections 16.6.6 and 16.6.7, Records and Reporting
of Radioactive Releases t¢Q the Environment




Table 16.3.16-1
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RADICACTIVE LIQUID RELEASE SAMPLING AND ANALYSIS

A. Test Tank Releases

Type of

Sensitivity of

B. Secondary System Blowdown

Sampling Frequency Activity Analysis Analysis
Each Batch Gross B, Y 1077 uCi/ml
One Batch/Month Dissolved Noble Gases 1O_h4gCi[ml
Weekly Proportional s

Composite (1) Ba-140, La-1L0, I-131 107" uCi/ml
Monthly Proportional Gamma Emitters 1070 uCi/ml (2)

Composite (1) H-3 10-5 uCi/ml

Gross o 10-1 uCi/ml

Quarterly Proportional] 8

Composite (1) Sr-89, Sr-90 107~ uCi/ml (5)

and Leakage Releases

Type of Sensitivity
Sampling Frequency Activity Analysis Analysis
Weekly Gross B, Y 1077 yei/m
Ba-140, La-1L40, I-131 10'6 uCi/ml
One Sample/Month Dissolved Noble Gases 10—11L pCi/ml
Monthly Proportional Gamma Emitters 10-6 uCi/ml (2)
Composite (k) H-3 10~ uCi/ml
Gross o 10-T uCi/mi
Quarterly Proportional _8
Composite (k) Sr-89, Sr-90 107" uCi/m1 (5)

(1)

NOTES:

A proportiocnal sample is one in which the quantity of liquid sampled

is proportional to the quantity of liquid discharged from the site.

(2)

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.




(3)

(L)

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 50. The gaseous

release objectives so defined are as follows:

a. Averaged over a yearly interval. the tota; release rate
of radiocactive 1sotopes from both unlts, except (1)
1od1ne and (2) partlculate isotopes with half 11ves

greater than 8 days, shall be limited as follows:

Q<86x105

Evy

where Q is the total release rate in Ci/sec and E v

Ci/sec

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:

P = S
(ﬁﬁﬁji 30 m /sec

where Qi is the release rate of isotope i in Ci/sec
and (MPC); is defined for isotope i in column 1, Table II,

Appendix B to 10.CFR Part 20 in uCi/cc (Ci/m).
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Release Quantities of Radioactive Materials in Gaseous
Waste

If the experienced rate of release of radioactive
materials in gaseous wastes, when averaged over a calendar
quartér is such that these quantiﬁies if continued at the
same release rate for a year would exceed twipe 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;
¢. describe these actions in a report to the Commission
Within 30 days.
If the experienced rate of release of radioactivewmaterial
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
annmual 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.

Treatment and Monitoring

The radiocactive gaseous waste equipment installed at
Seabrook shall be maintained and operated with the
intent of keeping releases within the annual objectives
of this specification.

Radiocactive gases discharged through the stack shall be

continuously monitored for‘gross'noble gas, particulate




February 1974
-3 -

and iodine activity. Whenever these monitors are
inoperable an appropriate grab sample shall be taken and
analyzed daily. The gross radiogas monitor shall be
tegted 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 analyied 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
shall be continuously monitored for gross radioactivity.
The effluent monitor shall be tested prior to any
release from this system and shall be calibrated at
refueling intervals.

5. Gaseous waste from the éarbon 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 1077 Ci/sec.

7. Primary containment building purge shall be filtered by
high efficiency particulate and charcoal filters
whenever the concentration of I-131 inside the building

9

exceeds 10 ° uCi/cc.

8. The maximum activity to be contained in the carbon delay

>

beds shall not exceed 1.28 x 10 Ci of Xe-133 equivalent.

C. Sampling and Analysis

In addition to the above continuous sampling and monitoring
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requirements, gaseous radiocactive waste sampling and
activity analysis shall be performed in accordance with
Table 16.3.17-1. Records shall be maintained and reports
of thensampling and aﬁalysis resulté shall be submitted
in accordance with Sections 16.6.6 and 16.6.7 ofbthese
Specifications.
It is expected that the releases of radicactive 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 assurance that ihe 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 alseo 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 specificaticn 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.

The maximum activity specified for the carbon delay
beds limits the offsite éxposure 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 radiocactive gaseous release objectives expressed in
this specification are based upon the guideline contained
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 thét this specification is

 based upon the guidelines contained therein.
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RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS

Carbon Delay Bed

Sampling Type of Sensitivity of
Sample Type Frequency. Activity Analysis Analysis
Gas Weekly Gross Gamma lO_5 uCi/ce
» Individual Gamma _L (1)
Emitters 10~ uCi/cc

Containment Venting Releases

Sampling Type of Sensitivity of
Sample Type Frequency Activity Analysis Analysis
Gas Each Vent Gross Gamma 1077 uCi/ec

' Individual Gamms L (1)
Emitters 10 " uCi/cc
Dehumidified |Each Vent H-3 10‘6 uCi/ece
Sample
-10 .

Charcoal Each Vent - I-131 10 pCi/ce

Condenser Air Ejector Releases

Sample Type of Sensitivity of
Semple Type |Frequency Activity Analysis Analysis
Gas Monthly Gross Gamma lO_h uCi/cc
Individual Gamma -3 (1)
Emitters 10 ~ uCi/ce




TABLE 16.3.17-1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

Gas Decay Tank Releases

Type of

. Sampling Sensitivity of
Sample Type Frequency Activity Analysis Analysis
Gas: Gross Gamma 10"S nCi/cc

Each Drum Release

Individual Gamma
Emitters

Containment Venting Releases

10‘1‘ uCi/cc(l)

Sensitivity of

Sampling Type of
Sample Type Frequency Activity Analysis Analysis
Gas Each Vent .Gross Gamma 10°5 uCi/ce
"Individual Gamma -l (1)
Emitters 10 " uCi/cc
Dehumidified| Each Vent H-3 107 pei/ec
Sample
Charcoal Each Vent I-131 10710 uei/ee
Condenser Air Ejector Releases
Sample ' Type of Sensitivity of
Sample Type Frequency - Activity Analysis Analysis
Gas Monthly Gross Gamma 107k wCi/ce

Individual Gamma
Emitters

10'3 uCi/cc(l)




Stack Releases

of Weekly Samples

Quarterly Compo-
site of Weekly
Samples

Sampling - Type of Sensitivity of
Sample Type Frequency Activity Analysis Analysis
Gas Quarterly Gross Gamma 1070 pCi/cc
' : Individual Gamma -5 (1)
Emitters 10 © pCi/ce
Dehumidified | Each Decay Drum H-3 1076 uCi/ce
Sample Release
Charcoal Weekly I-131, I-133, 5
I-135 3 x 10712 ,ci/ee
Weekly Gross B, v 3 x 10712 uCi/ce
Weekly Ba-140, La-140, a1
I-131 3 x 10 " pCi/ec
-12
Particulates Monthly Composite Gross R, v 3 x10 rCi/ce

Individual Gamma
Emitters

Sr-89, Sr-90

PUNBSERPUSRESS o

1 x 10

3 x 10711 pCi/ce

-1l pCi/cc

One VWeekly
Sample/Quarter

Grosscxg

3 x 10712 Lci/ec

(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,




25,

MASSACHUSETTS ELECTRIC COMPANY

YEAR 1972

CHARITABLE CONTRIBUTIONS AND DONATIONS - 10

Miscellaneous Donations and Contributions (Charged to Accounts
Other than 426.01 or 926.13

NONE
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SEABROOK

Environmental Report

APPENDIX H

METEOROLOGICAL DATA SUMMARIES

The meteorological data collected at-the Seabrook site were used

to prepare seasonal and annual joint frequency distributions of wind
speed and wind direction by atmospheric stability class. Atmospheric
stability determinatioh was based on the vertical‘temperature gradient
and the Pasquill categories A through G defined in Regulatory Guide
1.23. The joint frequency distributions are presented in the tébles'

that follow.




30 FT WIND DATA

STABILITY INDEX A

SPEED (MPS)

Oe0= 145
(B 9]
(2)

leb= 440
(1)
(2)

hel= 640
(B9)
t2)

6sl= Be0
(1)
2y

OVER 8.0
(1)
{2)

ALL SPEEDS
(1)
(2}

NNE

0

040

0.0

0.

0e0
060

0
0.0
060

0
040
0.0

0
040
0.0

0
060
00

NE

0
040
00

1
lel
0s0

2

242
Oel

0
0.0
0.0

2
262
Oel

5
545
Qe2

SEABROOK

Table H-1

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

DELTA T LESS THAN OR EQUAL TO =1,9 DEGREES C PER 100 METERS

ENE

0
0.0
0.0

0
0.0
0.0

0
040
0.0

4
hel
02

3
3.3
Ol

7
Te7
O0e3

040

040

3.3
Oel

2
2.2
0.l

1

1.1
040

0
0.0
0.0

6
6eb
0.3

ESE

0
0.0
0.0

0
0.0
00

&L
beb
Qe2

0
0.0
0.0

o]
00
060

o
Lel
Qe2

(1) =PERCENT OF ALL GOOD OBS FOR THIS PAGE

{2)=PERCENT OF ALL GOOD OBS FOR THE SEASOM

TOTAL 0OBS FOR THIS PAGE =

91

SE

0
00
0.0

11
1241
0e5

13
1443
006

0.0
0.0

0e¢0
060

24
264
lel

DIRECT]ION
SSE S
0 0
040 040
0.0 0.0
1 0
lel 0«0
" 0.0 0.0
3 0
3¢3 ' 0s0
Oel 0.0
0 0
00 0.0
0.0 Oqo
0 0
0.0 0.0
0.0 040
4 0
4ol ‘'Qe0
0e2

00

SSW

0
000
0e0

0
0«0
0.0

0.0
0.0

0.0
0.0

0.0

0.0

040
De0

1.l

0.l

040

0.0
0.0

‘0-‘0
02

WSW
0

0e0
0.0

2.2

" Qel

bheb

0.2

0.0
0.0

Q.0
0.0

606
0.3

00
0.0

lel
Oe0

22
Oel

0e0
0e0

0.0
0.0

3.3
Oel

WNW

040
0.0

1.l
0.0

848
Oeb

747
03

0.0
040

lé
1746
Qe7

SPRING

Nw

00
0.0

22
Oel

LYY
Oe2

lel
040

0.C
0.0

Te?
Qe3

(MAR 72 = MAY 72)

NNW

lel.

0.0

0s0
0.0

lel
040

lel
0e0

lel
0.0

Gots

0e¢2

N

[¢]
040

0.0

lel
0.0

040
0«0

0«0
0e0

0.0
0.0

lel
0e¢0

TOTAL

b
lel
0«0

26
26046
lel

45
495
240

15
1665
0s7

66
0e3

91
10040
4ol




Table H-2
SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS SPRING (MARK72 - MAY 72)

STABILITY INDEX B ~ . DELTA T GREATER THAN =1+9 BUT LESS THAN OR EQUAL TO ~1.7 DEG C PER 100 METERS

DIRECTION
SPEED (MPS) NNE NE ENE E ESE SE SSE S SSwW Sw WSW w WhW NW ° NNw
0e0= 145 0 0 0 0 0 0 0 o 0 0 0 0 0 1l

o]
(1) 00 040 00 040 0e¢0 0e0 Qe0. 0.0 Ve0 0.0 0e0 0e0 0.0 00 1.3
(2) Je0 0.0 0.0 0.0 0e0 00 040 040 0.0 Ce0 0.0 ‘0s0 0.0 0.0 0.0
S
6
2

leb= 40 1 o] 1 1 4 4 5 0 0 1
(1 le3 040 1.3 1.3 5¢3 53
{2} 040 00 040 040 0s2 0e2

2 3 [ 1
246 3.9 Te9 1.3
Ol Ol

6 Ce0 0.0 1.3

6o
2 0.0 Q.0 Je0 Qe 0e3 0.0

Gel= 600 1 0 2 1 1 3 2 0 1 1 3 3 7 & 1
(1 l1e3 0.0 206 1e3 le3 3.9 246 0.0 1.3 143 3.9 3.9 92 53 1e3

(2) 00 0«0 Oel 0.0 0e0 Oel Oel 00 ,000; 0«0 Oel Osl. Oe3 0s2 0.0
6el= B840 0 2 1 1 0 Q ¢] v 0 0 0 o} 1 1 0
(1) 00 2606 1e3 le3 Qe0 0.0 0+0 0+0 0«0 040 040 D40 1.3 103‘ 0.0
(2) 0.0 Oel 0.0 0.0 0.0 0.0 0.0 0.0 0a0 0.0 0.0 0.0 0.0 Q0 0.0

OVER R0 0
(1) 040 l.
(2) 0.0 O

1 0 0 0 0 0 1
3 0.0 00 0.0 040 Jel 060 . 000 13 Ve0 060 0.0 1.3 1e3
0 0.0 0.0 0.0 060 0e0 0.0 0.C 060 0.0 00 060 040 O

N

ALL SPEEDS 2 3 4 3 5 7 7 0 1 3 8 5 11 12 4
(1 2e6 3.9 53 3.9 666 92 Fe2 0s0 “1le3- 3,5 105 6eb 16445 15,8 5.3
(2) 0.l Oel 02 Oel Je2 003 03 0.0 0.0 0.1 Qe 0e2 Qe5 Ved 002

(1)=PERCENT OF ALL GOOD 0BS FOR THIS PAGE
{2)=PERCENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 76

N

0
040
0.0

1
1e3
040

040
00

0.0
0.0

040
040

le3
Qe0

TOTAL

1
1.3
0.0

35

bbal
leb

30
3945
lets

6
7.9
Qo3

&L
5¢3
Oe2

716
100.,0
345




30 FT WIND DATA

STABILITY INDEX C

SPEED (MPS)

0+0- 145
(1)
(21

leb= 440
(1
(2)

Gel= 660
(1)
{2}

6el= 840
1)
(2}

OVER 8.0
(1)
(2)

ALL SPEEDS
(1)
(2)

NNE

0
0.0
00

0.0

Cel

NE

0
040

0e0 .

0
0.0
040

2
1.9
Oel

c
040
0.0

1
0e9
0.0

3
248
0.1

ENE

0
0.0
00

1
0.9
0.0

1
0.9
‘000

0
0.0
0.0

0
0.0
0.0

2
19
0.1

0.0
0.0

0
0.0
0.0

4

3.8
Oe2

-Table_H-3

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

0.0

2.8
Oel

5
Lol
0e2

0
0.0
0.0

0
0.0
0.0

8
Te5
Ost

{1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE

{2)2PFERCENT OF ALL GOOD 08S FOR THE SEASON
TOTAL OBS FOR THIS PAGE =

106°

SE

0
0.0
De0

10
Gede
0e5

149
Oel

00
0e¢0

0.0
0e0

12
1163
0e5

DIRECTION
SSE S
0 0
0.0 0.0
Je0 00
5 1
4e7 Q49
De2 00
‘5 1
4e7 09
Qa2 an
0 0
040 00
OV 0.0
0 0
0.0 0.0
040 . 0460
10 2
Fets '109
0e5 el

55w

0
0.0
0.0

0

‘0«0

0e0

2
1.9
0,1

0
0.0
0e0

J
0«0
0.0

Sw
0
0.C
0.0

1.9
0«1

28
Osl

0.0
040

G0
0.0

Ge7
0e2

WSwW

0
0.0

040"

3.8
0.2

0.0
00

0.0
0.0

0.0
0.0

3.8
0e2

w

0
040
0+0

348
0e2

248
Oel

069
0.0

0.0
0.0

Teb
Osl

WNW

0
0.0
0.0

5
4e7
0e2

8¢5
Qe

3.8
Vel

0.0
00

18
170
Oe8

SPRING

NW

0
0.0
0.0

28
Oel

Te5
Qek

57
043

248
Oel

20
1849
Oe9

{MAR 72 = MAY 72)
DELTA T GREATER THAN =1.7 BUT LESS THAN OR EQUAL TO =15 DEG ¢ PER 100 METERS

NNW

0
0.0
0.0

149

Oel

0e9
"0e0

1.9
Nel

040
900

4ol
Ce2

N

0
0.0
0e0

0
00
Qe

Je0
0e0

‘0e0
00

0.0
0.0

Ce0
040

TOTAL

0
040
0.0

43
4066
240

46
4344
2.1

13
123
Oeb

o
3.8
0.2

106
10060
GeB




30 FT WIND DATA

STABILITY INDEX D

SPEED (MPS)

0e0~ 1.5
(1
(2)

leb= 4,0
(1
(2)

4al= 640
(1)
(2)

6el= Red
(1)
(2)

OVER 8.0
(1)

(2).

ALL SPEEDS
(1)
(2}

(1)=PERCEMT OF ALL
(2)=0FRCENT OF ALL

TOTAL 08S FOR THIS

NNE

11
1.0

0.5

15
let
0e7

5

0e5
Ue2

Ced
Ce0
0
0.0
0.0
31

les

NE

) 8
Qa7
Qet

74
6.8
3.0

23
261

lev

5
Je5
Ge2

5
0.5
olz

115
10.5
52

Table H-4

SEABROOK

DISTRIBUTION OF WIND DIRECTICNS AND SPEEDS

SPRING

DELTA T GREATER THAN =145 BUT LESS THAN OR EQUAL TO =05 DEG € PER 100 METERS

ENE

1
Oel
0.0

44
4e0
240

45
4el
20

29
l«8
Je¢9

7
0.6
De3

117
107
5¢3

3

6
0.5
0.3

29
27
1.3

22
20
le0

4
Oets
0e2

2
0.2
0.l

63
58
2.9

tSE

12
le1
0.5

34
3.1
le5

10
0e9
Ce5

Ue2
Oel

0
0.9
0.0

58
53
246

GO0D OFRS FOR THIS PAGE

4050 0BS FUR THE SEASON

PAGE

= 1092

SE

8
Q67
Qet

42 -

3.8
1§

Cete
Ue2

—

DIRECTION
$5¢ 'S
‘15 15
led
047 Qa7

. 48 35
beb 3.2
2e2 le6

o -3
JeC Qe3
el Cel

0 0
Jel CaC
Jev 040

M )
Sed 0,0
Jeil 0.0

63 53
58 449
249 2ot

Sow

Sw

4
Vel
0e2

23
2e2
1.0

13
142
Geb

Led
cel

00
0.0

39
3.6
le3

W

15

"let

0.7

34
3.1
145

17
le6
Oe8

qe0
0eC

00
00

66
640
3.0

WRw

95
807
463

NW

8
047
Oets

60
55
267

40
3.7
l.8

24
242
lel

Ce2

Jal

135
1244
el

NNw

18
le6
Qe8

37
3o
le7

13
le2

O0eb6

5
Qe5
Oe2

"0.0

0.0

73
6e7

<343

la
1.3
Oeb

36
343
1¢6

0.1
040

Oel
040

040
040

52
LeB

204

(MAR 72 = MAY 72!

TOTAL

166
15.2
7.5

605
5564 -
2745

234
2144
10e06

70
Sale
3e2

17
1.6
0.8

1092
100.0
4967




30 FT WIND DATA

STABILITY INDEX E

SPEED (MPS)

0e0= 145
{1

(2}

leb= 440
(1
€2y

Gel= 640
(n
(2

6el= 840
(1
(2)

OVER 8.0
(1

(21

ALL SPFEDS
tn
(2)

NNE

10
le6
0e5

15 .

245
Oe7

(60 =)]
e ®
(o =]

[0 XS] o C
> @ o o
(o] o0

25
Gel
lel

Table H-5

SEABROOK

DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS

SPRING

(MAR 72 = MAY 72)

- DELTA T GREATER THAN =05 BUT LESS THAN OR EQUAL TO +1.5 DEG C PER 100 METERS

NE

7
1,2
Oe3

6
1.0
0e3

1
0.2
0.2

0
Ve0
0e0

2
Je3
el

16
246
Je7

ENE

2
Oe3
0.l

0.5
Cel

18
3.0
Je8

E

3
045
0.l

13
2.1
0eb

0
0.0
0.0

0
0.0
0.0

0
040

00

16
246
0.7

ESE

3
0e5
0.l

15
245
07

0
Je0
0.0

1
0.2
0.0

0
2.0
040

19
3.1
Je9

(1) =PERCENT OF ALL GOCD OBS FOR THIS PAGE

(2)=PFRCENT OF ALL GOOD 085 FOR THE SEASON

TOTAL OAS FOR THIS PAGE =

608

SE

9
145
Do

17
248
048

0e2
0.0

0.0
00

040

Ce0

27
Lol
le2

DIRECTION

SSE S
9 11
15 148~
0{“ 045
11 10
l.8 le6
05 0.5
1 )
Ve2 00
DD 0ed
0 0
Je Vel
De0 040
J Q
Ce0 QeV
Cev Cel
21 21
345 3¢5
1.0 ‘1-0-

SowW

8
le3
[¢PY])

20
3.3
0.9

1.2
0.3

0.2
0.0

0«0
0.0

36
59
le6

SW

10
le6
0.5

28
Bc§
1.3

INA
Te2
240

WSw

16
246
Ce?

24

3.9
lel

6
1.V
0e3

]
Cav
0.0

J
0.0
Jel
46

Teb
2.1

w

21
3e9
10

61
100
28

Qe?
0e2

0.0

0«0

040
00

86
146l
3.9

WNwW

27
LYY}
le2

50
8e2
243

9
1e5
Dot

Oe2
0.0

0.0
0.0

87
l4e3
4e0

Nw

12

240
Oe¢5

67
110

2.0

12
2.0
05

Vel
Oel

Ve
OeC

93
1543
Hhe2

NN

10

1e6
0e5

18
3.0
0.8

1
02
0.0

0
040
0.0

040
0.0

29
4e8
1.3

N

10
16
0.5

13
2.1
0s6

1’

0e2
0.0

0
0.0

0.0

0.0
0.0

24
349
lal

TOTAL

168
270
Teb

378
622
172

49
8ol
202

8
1.3
Oeke

0.8
0e2

608
100.0
276




Table H-6

SEABROOK

30 FT WIND DATA ’ ’ DISTRIBUTION 0# WIND DIRECTIONS AND SPEEDS SPRING (MAR 72 = MAY 72}

STABILITY INDEX F - DELTA T GREATER THAN +1.5 BUT LESS THAN OR EQUAL TO +4.0 DEG C PER 100 METERS

DIRECTION

SPEED (MPS) NNE NE ENE 3 ESE SE SSt S SSwW SwW WSW w WNwW NW NNW - N TOTAL
0e0- 1e5 = 13 0 2 2 o 5. 4 o 2 6 8 10 12 8 7 1 74
(n 2.8 040 1.9 1.9 3.7 406 3«77 040 1.9 546 Tet 943 1llel Teb 6e5 Oe% 6845
(2) Oel 0.0 Oel 0.1 0e2 Qe2 02 0.0 0.1 Ce3 Oets 0e5 0e5 Ot 03 0e0 Jeb
leb= 640 0 0 ) 1 0 2 1 0 2 o 5 6 4 5 2 1 33
(1) 0«0 000 040 09 0.0 1«9 0.9 0.0 149 3.7 4eb 56 347 406 169 0e9 3060
(2) 040 040 0.0 0.0 0.0 Oei 040 Ge0 Cel 0e2 0.2 0e3 Os2 0e2 Oel 060 ~ 145
4el= 600 0 0 0 o] 0 0 0 0 [§] J 0 0 0 0 0 0 V]
(1) 0sC Oe2 0e0 Qe 0.0 00 Vel Oev QeC 00 0.0 0.0 0.0 Ve 0 0.0 0e¢0 040
(2) Q.0 0s0 0.0 0.0 0e0 00 Jev 040 060 Ca0 0.0 0s0 - 040 0s0 0.0 040 00
6el= 840 4] o] 0 0 0 0 0 0 0 Q 0 0 ’ b 0 4] 0 0o
tn 0eC 0eC 00 0e0 0.0 J¢0  D4C JeC De0 0«0 D.C 0.0 0e0 0s0 . 0.0 0«0 0.0
(2) OeC Dol 0eC OeC 0.0 0«0 D40 00 0e0 Cae0 0+0 0e0 0s0 0e0 00 0e0 0«0
OVER 8.0 0 1 0 4] 0 0 Q 0 0 [¢] o 0 0 v} 4] 0 1
(1) Qa9 349 00 0.0 0e0 0s3 042 0«0 - 040 Qe0 00 00 Qe0 Ve 0 0e0 ~ 040 049
(2) 040 0eC 0.0 0.0 0.0 040 Je0 0.0 0«0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ALL SPEEDS . 3 1 2 3 4 7 5 o] 4 10 13 16 16 13 9 2 108
(1) 2.8 Ce9 1.9 2.8 3.7 6.5 4e6 0«0 3¢7 Se3 12,0 1468 1448 1240 843 1.9 10040
{2) Oel OeC Oel Oel De2 0.3 Vel QeC Je2 Je5 Oeb 07 0s7 Qeb Ceé Oel 4e9

(1’=PE§CENT OF ALL GUOD OBS FOR THIS PAGE
{21=PERCFENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL NBS FOR THIS PAGE = 108




30 FT WIND DATA

STABILITY INDEX G - OELTA T GREATER THAN +4.0 DEGREES C PER 100 METERS

SPEED (MPS) NNE NE ENE 3 ESE

0e0= 1e5 1 2 1 0 2
(1 Oe8 le7 Oe8 0.0 1e7
{2) Qa0 Oel 0.0 0.0 Oel

leb= 4o0 0 [¢] 0 o} 9]
(1) 0.C 0.0 Q.0 0.0 0.0
(2) 0«0 0.0 0.0 00 060

Lel= 640 0 0 0 0 0
(1) 0e¢0 0.0 0.0 0.0 040

21 040 0«0 0.0 0.0 0e¢0

Gel= 840 0 0 0 0 0
(1) 0.0 040 060 0.0 0.0

(2) Oe0 J40 Te 0.0 Os0

OVER 8.0 0 2 0 0 ¢}
(D] 060 040 0.0 0.0 0.0

‘2)' 040 Q40 0.0 0.0 0.0

ALL SPEEDS 1 2 1 0 2
(1) 0.8 l1e7 0.8 040 le7

(2) Je0 Oel 0.0 0.0 Oel

(ll=SERCENT Of ALL GOOD 08S FOR' THIS PAGE
(2)=PFRCENT OF ALL GGOD 0BS FOR THE SEASON

TOTAL 0BS FOR TH1S PAGE = 118

SE

6
5el
0.3

040
0.0

0.0
00

340
0.0

0.0
0.0

5el
0e3

Table H-7

DIRECTION
S5t 5
.2 5
1.7 Ge2
Oel Oe2

G 0

0 0e0

0 040

J [}
0.0 0.0
Qa0 040

J 0
0.0 .0
0.0 0.0

[} [}
Va0 0.0
0.0 »0

2 5
le7 4ol
Oel 0.2

SEABROOK

S5W

SW

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

WSW

Teb
Oele

0.0

12
1042
0e5

Q0.0
00

0.0
00

0¢0
0e0

040
0.0

12
102
0.5

WNW

42
3546
le9

040
040

0.0
00

0.0
0.0

0.0
0.0

42
3546
149

SPRING

NwW

16
1346
Qe?

le7
Oel

040
0.0

Q0.0
0.0

0.0
0,0

18
153
Q.8

(MAR 72 = MAY 72)

_NNw

Sel
Oe3

0.0
0.0

00
0e0

040
o.o

0.C

+0e0

S5el
0.3

N

3
245
Oel

0.0
0.0

0.0
0e0

0.0
0,0

040
0e0

245
Oel

TOTAL

116

. 9843

Se3

2
1.7
Cel

0
0«0
0«0

0.0
040

040
0.0

118
10040
S5ele




Table H-8

SEABROOK

30 FT WIND DATA DISTRIBUTION OF wIND DIRECYIONS AND SPEEDS . SPRING (MAR 72 = MAY T72)
TOTAL FOR ALL DELTA T STABILITIES

DIRECTION
SPEED (MPS) NNE NE ENE E £ SE St S5t S SSw SW wSW ] WNW Nw NNWw N  TOTAL
Q0e0= 1.5 25 17 6 11 21 28 30 31 18 25 43 58 98 b4 . 43 28 526
(1) lel Oe8 O3 05 140 le3 lets lets 0e8 ls1 2.0 246 4a5 2.0 260 1le3 2349
(2) lel Oe8 Oe3 0s5 1.0 le3 1ot let Q.8 lel 240 206 4Le5 240 240 le3 23.9
leb~ 440 © 32 81 56 49 56 86 71 46 48 59 62 108 109 145 60 52 1120
1 le5 3.7 25 262 245 3.9 3.2 241 2.2 2e7 2.8 “e9 50 6eb 267, 2ol 509
(2) 15 3.7, 245 262 245 3e? 342 241 242 247 248 4e9 540 606 267 2¢4 5049
4el= 640 8 28 49 27 20 23 ‘11 4 15 24 19 29 60 68 17 2 404

(1) Oete le3 262 1e2 Qe9 1.0 Qe5 Oe2 Qo7 lel 049 le3 247 3.1 Oe8 Oel 1844
(2} Oet le3 262 1le2 Q9 1.0 0e5 Q042 0s7 1.1 0.9 le3 27 3¢1  Qe8 Qel 18¢4

6el= B0 0 7 27 6 3 1 0 o 1 “ 1 1 18 34 8 1 112
(1 Ce0 O3 le2 Qe3 Osl 0e0 yed Ced 0e¢0 [rYys 0e0 0.0 0.8 le5 Qeb 040 5.l

(2) 00 0.3 le2 0e3 0.1 00 0.0 00 0.0 Je2 D0 040 Oe8 le5 Oet 0.0 501

OVER B840 0 12 13 2 [V 0 0 0 0 1 0 0 o] 7 2 0 37
t Oe0 0e5 Deb O.l 0.0 0.0 040 Oev 00 00 0.0 060 0.0 Oe3 Oel 040 17

(29 Je¢0 045 Qeb Oel 0.0 0e9 Ue0 060 0e0 2.0 0.0 0.0 00 Qe3 Oel 040 le7

ALL SPFEDS . 65 145 151 95 100 138 112 a1 32 113 1295 196 285 298 y130 83 2199

w
L]
[

(1 3.3 6eb 69 4e3 4e5 6e3 5.1 3e¢7 347 5e1 547 8¢9 1340 1346 59 3.8 10040
(29 3.0 6eb 659 4e3 beS 6e3 347 3.7 5 5¢7 849 1340 1366 569 3.8 100.0

.
—

{1)=PERCENT OF ALL GOOD OPS FOR THIS PAGE
(2)=2PERCENT OF ALL GGCOO OBS FOR. THE SEASON

TOTAL 0BS = 2199 - ) DATA RECOVERY = 99,6 PERCENT




-Table H-9
SEABROOK
30 FT WIND DATA ) ) DISTRIBUTION OF WIND OIRECTIUNS AND SPEEDS SUMMER (JUN 72 = AUG 72!
STABILITY [INDEX A - DELTA T LESS THAN OR EQUAL TO =1,9 DEGREES C PER 100 METERS
DIRECTION
SPEED (MPS) NNE NE ENE € ESE St S55c S 55w Sw WSW W WNW Nw NNwW N TOTAL
0e0= 145 0 o 0 0 4] 0 v 0 ] 1 0 0 1 o 10 3
(1) 0e0 00 0e0 060 0«0 0«0 Oe0 0.0 0.0 lel 0.0 0«0 lel 00 lel 0.0 362
(2) Ce0 C.C 0.0 040 3.0 0.0 0.0 Ce0 0sC 040 0e.Q 0e0 0e0 Oe0 060 0.0 0.l
le6= 440 0 0 2 4 6 7 5 0 1 1 6 5 8 5 2 0 52
{1) 00 0.0 2.1 4¢3 604 Tet 543 0.0 lel las1 6ol 53 Be5 53 201 00 5543
(2) Qa0 Ve Oel 0e2 0.3 0e¢3 D2 Q0 00 0.0 043 Qe2 Oe& Oe2 Oel 040 244
bel= 600 0 0 1 3 1 0 ) R 0 1 1 5 3 9 1 0 25
(1) 0.0 0460 1.1 3.2 lel 0«0 0.0 040 0.0 lel el 53 3.2 Fe6 lel 0.0 2646
(2) 040 00 040 Oel 0e0 060 0.C 0.0 0.0 Ced 0e¢0 02 Oel Oe¢& Qa0 0.0 le2
bel= 840 o} 0 6 2 [¢] 0 0 0 0 0 o] 0 '3 3 0 0 14
{1) 0.0 0.0 Gels 21 Oe0 Je0 0.0 0.0 Jebl Cel Vel 00 3e2 342 0e0 - 000 14eY
(2) Je0 Oe0 03 Ol 00 0.0 Ce0 0.0 040 Je0 Ce0 040 . Oel Oel 0.0 0e0 ~ Qo6
OVFR B0 0 o . o© 0 0o 0 0 0 0 0 0 0 0 0 0 0 0
(1 040 Ue0 0.0 0.0 Oe0 0.0 Jel 0e3 0.0 Ced Ue0 00 0e0 JeQ OeC 060 0.0
{2) De0 Qe0 060 040 040 040 Q6D 0.C 062 Vel 0.0 0e0 0.0 0.0 :Q-O 0.0 0.0
ALL SPEEDS . 0 0 9 9 7 7 5 0 1 3 7 10 15 17 . 4 0 94
(1} Qe0 060 Feb 96 Tel Tets 5e3 ‘000 lel 2.2 Tea 1006 1640 18+1 4Le3 00 10040
(2) 00 0e0 Oet Qe 03 Oe3 Jel Oed 0eC Del Ce3 0e5 Qe¢7 Qe8 Qe2 0.0 haed

(1)=PFRCENT OF ALL GOCC OBS FOR THIS PAGE
{2)=PERCENT OF ALL 300D 085 FOR THE SEASON

TOTAL 0BS FOR THIS PAGE = 94




- TaRlg K510

30 FT WIND DATA DISTRIBUTION OF wInD DIRECTIONS AND SPEEDS SUMMER (JUN 72 = AUG 72)
STABILITY INDEX B - DELTA T GREATER THAN =1.9 BUT LESS THAN OR EQUAL TO =17 DEG C PER 100 METERS

. OIRECTICN .-

SPEED (MPS) NNE NE ENE E ESE SE S5t S SSW Sw NSa w WNW NW NNwW ‘N TOTAL
Q0e0= 145 1 . 0 0 0 0 0 0 0 0 (¢} [} 1 1 1 ] 0 4
(1) leb 00 0.0 040 040 0e0 Ve0 00 Qe Vel 0.0 le ls6 le4 Ve0 040 56

(2) 00 00 0.0 0s0 0.0 0.0 [PV 00 0e0 Oe 040 0«0 Ge0 Ve0 0e0 040 0e2

le6= 40 o 2 3 3 7 1 3 o 0 2 2 5 7 6 2 2 a9
tn 0.0 248 bLe2 He2 Fe¥ 99 Ge2 040 0.0 248 248 Te 9.9 546 248 248 690

(2) 0.0 Oel Qel 0.1 Oe3 Oe3 Jel 0.0 00 Oel Oel 062 Oa3 Oe2 Oel  0Oel 243

4el= 640 0 1 0 0 1 1 1 0o’ o 1 2 0 3 4 1 0 15
(1} Ce0 led 0.0 0«0 let let leb 040 0.0 le4 248 0e0 . 4a2 566 let 0«0 211l

(2) 060 040 00 0.0 040 0.0 0.0 0.0 0.0 0.0 Oel 00 Oel Oe2 Q060 0e0 0e7

bel= 860 0 0 0 1 0 o] 0 0 ¢} 0 0 0 (4] 1 4] 0 2
(n 0e0 00 0.0 let 00 Je0 040 0e0 Cel 040 Ve 0 040 Qa0 let 040 00 248

(2) 060 0.0 0.0 0«0 040 0e0 040 Ced 0.0 Ced 0.0 0.0 240 0.0 0e0 040 Oel
OVER 8.0 0 0 0 4] 0 o} 0 ¢} 0 0 0 0 0 1 =0 Q 1
(1) Q60 Ce0 040 060 0.0 040 Va0 0.0 o0 0.0 0.0 0e0 Js0 leé 060 040 leb

(2) G0 040 0e0 0.0 040 040 0.0 QSO - 00 0 00 00 00 0e0 040 0.0 0.0

ALL SPEEDS 1 3 3 4 8 8 & Q 0 3 4 6 11 11 3 2 71
) (1 leb be2 he2 5¢6 11le3 113 56 0.0 Je0 4e2 56 8e5 1565 1565 4e2 28 10040

(2} 0.0 Oel Oel Qe2 Osts Oets [ Y] 0e0 Qe0° " Oel Ded 0e3 Qe5 Qe Oel Oel - 33

(1) =PERCENT OF ALL GOOD 08S FOR THIS PAGE
{2)sPERCENT OF ALL GOOD OBS FOR .THE SEASON

TOTAL OBS FOR THIS PAGE = 71




30 FT WIND DATA

STABILITY INDEX C

SPEED (MPS)

QeO= 1e5

(1)
(2)

leb= 440
{1
2)

bol= 600
(BB
(2)

6el= B8e0
(11
(2)

OVER B0
(1)
(2)

ALL SPEEDS
(1)
t2)

NNE

0
0.0
0.0

2
le6
Oel

0
0.0
0«0

[}
De0
Oe0

0
0.0
040

2
1.6
0.l

NE

0

“0e0

0.0

1
O+8
040

1
08
00

0
040
0.0

0
0.0
060

2
leb
Oel

DELTA T GREATER THAN =147 BUT LESS THAN OR EQUAL T

ENE
o]

0.0
0.0

0.0

E

0
0.0
0.0

4
3.2
0e2

4
3.2
062

0
040
0.0

0
0.0
0.0

8
Sele
Qe

Table H-11

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

ESE

0
0.0
0.0

15
120
Qa7

5
440
O0e2

0
040
00

0
00
0.0

20
1640
069

{1)=PERCENT OF ALL GOOD 0BS FOR THIS PAGE

(2)=sPFRCENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL OBS FOR THIS PAGE =

125

SE

0
040
0.0

11
8.8
0e5

0.8
0.0

040

040

0.0
0.0

12
96
06

DIRECTION
SSE S
0 [}
OeV 0.0
00 0.0
S 0
440 ‘000
0.2 2.0
1 0
D8 0e0
0sC 0.0
o} 0
Ve0 0.0
Ge0 0.0
J 0
040 Q0
Ue0 0.0
6 0
448 040
Ue3 060

SSwW

0
Q.0
040

0.0
090

040
Qa0

0.0
0.0

040
0.0

0.0
0«0

WSw

0
040
0.0
13

1044
Oeb6

2+¢4
O.l

D40
0«0

0.0
0.0

16
12,8
07

0«0
GeO

546
Q3

He8
0e¢3

00
00

0.0
0.0

13
10e4
Ceb

WNW

1
Oe8
0«0

7
546
Ge3

40
0e2

040

C.0

0.0
0.0

13
10e4&
Ceb

SUMMER (JUN 72 = AUG T2)

NW

1
Qs8
Qe0

440
0.2

10

840

O0e5

00
0.0

OV
U.O

16

1248
0.7

O =1+5 DEG C PER 100 METERS

NNW .

1
De8
0e0

[
3.2
0.2

N
2

le6
Qel

Oe8
0+0

0.0
0.0

0.0
040

040
040

204
0.1

TOTAL

5
4.0
0.2

19
63e2
3.7

41
3248
1.9

0
00
0e0

0.0
0.0

125
10040
5.8




‘Table H-12
SEABROOK

30 FT WIND DATA . DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS SUMMER (JUN 72 = AUG 72}

STABILITY INDEX D - DELTA T GREATEﬁ THAN =145 BUT LESS THAN OR EQUAL TO =05 DEG C PER 100 METERS

. DIRECTION :
SPEED (MPS) NNE NE ENE t Est SE = Sst S SSw SwW wSW W WNW NW NNW
0+s0- 145 8. . 8 11 12 18 19 19 16 6 21 21 15 18 11

6
(1) 140 1.0 0e7 1.3 let 2.1 2e3 243 19 0e7 . 245 245 le8 2el 1e3
(2) Ot Qes 0.3 05 Jeb 0.8 Qa3 049 07 Ce3 1.0 1.0 Oe7 Qe8 Qe5

le6= 440 s 9 26 29 81 713 38 9 25 60 68 217 26 25 10
g (1) 0e6 lel 3el 3¢5 946 BeT7 o5 lel 340 7Tel B8el 342 3¢l 340 le2
t2) 0.2 Cets 1e2 leé3 3.7 30t 1.8 Oets 1e2 28 36l le2 le2 le2 Qe5

4el= 640 0 1 10 0 1 1 1 s 2% 6 6 6 11

2 1
(1) 0.0 Oel 162 0.0 0.2 0.1 Oal 0.l 0s+6 3.0 07 0.7 0.7 1e3 0.1
2) 0.0 0.0 Oe5 0.0 Oel 040 Vel Qe Q.2 1.2 Oe3 Ve3 O3 Je5 - 040

6ele 840 0 0 11 1 0 1 o 0 0 1 2 0 0 3 0
(1) 060 Ge0 1e3 Oel Qe0 Ol Q0 Qe0 Q.0 Cel Qe2 00 0.0 Qeé Q00
(2) 0e0 D¢0 0o5 040 0¢0 0e0 0eC 0eC 0e0 0e0 0ol 0s0 040 0ol 040

OVER 8.0 0 o] 5 0 1 3 o 3 0 2 9
(1) 0.0 Q.0 0.6 0.0 Q.1 0.0 0.0 - 0,0 0.0 0e0 0.0 0.0 Je0 Vel .0
(2 Ce0 0.0 0.2 0.0 0.0 0.0 Ced 0.0 Qel . 040 0.0 040 00 0.0 Q040

ALL SPEEDS - 13 18 58 41 96 93 58 29 46 92 .97 54 o7 58 22
1) 1,5 2e1 649 4e9 11e6 11,1 6e9 345 565 . 1160 1la5 6ot 56 6§ 246
{2} 06 Q.8 247 1«9 beb be3 27 le3 2¢1 443 445 245 242 207 l.0

(1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE
(2)=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 840

N’

9

lal
Celr

. lel

Qe

n
v

040

0e0

0.0
00

040
0.0

18
241
Qe8

TOTAL

218
2640
10.1

520
6149
2460

16
940
345

19
2.3
0.9

0.8
0e3

840
100.0
3848




30 FT WIND DATA

STABILITY INDEX E = DELTA T GREATER THA

SPEED (MPS) NNE NE ENE E ESE

0e0= 145 5 14 8 12 9
t1) Oe8 23 le3 20 l1e5
(2 0s2 - 046 Qel 0e¢6 Oek

leb6= 440 1 3 10 7 12
(tn 02 0«5 1.7 1e2 20
(2} 0s0 - Oel 0e5 0.3 Oeb

bel= 640 [+] [¢] 4 0 0
(1) 0.0 0.0 0e7 0.0 0.0
(2) 0.0 00 0e2 0.0 040

6sl= B0 Q 0 1l 0 0
(B8] 000 040 0e2 040 00
t2) 060 0.0 Ve0 040 0.0

OVER 80 0 0 0 1 0
(1) 0s0 040 0.0 0e2 049
(2) 0.0 0.0 0.0 00 0e0

ALL SPEEDS 6 17 23 20 21
(1 140 248 3.8 3.3 345
t2) 0e3 0.8 lel Qe9 140

(1)=PERCENT OF ALL GOOD 0BS FOR THIS PAGE
(2)=PERCENT OF ALL GCOD 0BS FOR THE SEASON .

TOTAL 0BS FOR THIS PAGE = 599

Table H-13

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

SUMMER (JUN 72 = AUG 72!

N =0s5 BUT LESS THAN OR EQUAL TO +1e5 DEG C PER 100 METERS

SE

21
345
140

13
202
Oeb6

0.0
00

040
3.0

0e¢d
0.0

34
57
1.6

DIRECTION

SSE S
Za 29
‘0.7 405
1.3 143
18 6
3.9 149
Oe8 Oe3
o] 0
0,0 043
0.0 0«0
0 ]
0e0 0.0
QeV QeQ
0 ¢}
Vel 0«0
Cel D60
46 35
Ta? Se8
201 le6

SSW

25
XY
le2

21
3¢5
1.0

Sw

39
5.0
lets

WSw

41
68
1.9

54
9.0
245

Q
0
o0

[b N =)

1
0e2
Oev

040
0.0

96
1640
hels

W

35
5.8
1«6

L
Te3
2.0

040
060

040
0.0

0.0
0.0

719
1362
347

WNw

23
3.8
1.1

27

4e5
le2

045
O.1

Ce0

- UeC

Qe
0.0

53
8e8
2e4

NW

le5
Oels

12
240
Oeb6

2
Q.3
Q.1

0e0
OeC

Vel
Ve0
23

3.8
lel

NNW .

0.3

0.0
0.0

Q0.0
0.0

0.0
040

1e5
Qe

N

140
Oe3

" 02
0e0 -

0.0
0.0

00
00

OeV
0.0

1a2
Qe3

TOTAL

298
4947
13.8

284
LTele
13,1

14
243
0eb6

043
- 0el

042
040

599
10040
277




Table H-14
SEABROOK

30 FT WIND DATA

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

SUMMER

STABILITY INDEX F - DELTA T GREATER THAN +15 BUT LESS THAN OR EQUAL TO +64+0 DEG C PER 100 METERS

DIRECTION
SPEED (MPS) NNE NE ENE E ESE SE SSE S SSW SW
0eO= 165 - 1 0 2 5 4 7 10 9 13 21

(1) Os4 040 09 262 le7 3.1 bek 3.9 5e¢7 9e2
(2) 040 040 Oel 062 Qe2 003 Oe3 Qete Qeb 1e0

{2) 0.0 0.0 0.0

leb= 4oO 0 0 1 3 0 3 0 1 0 5
(1) 0.0 0.0 Ol 1le3 0.0 1.3 Oed Oeb 0.0 22

(2) 00 0.0 0.0 Oel 0.0 0.1 0.C 0.0 0.0 0e2

bel= 640 0 o 0 0 0 ] 5 0 0 0
1y 0.0 0.0 0.0 0a0 0.0 0.0 Ue0 0.0 0 Oe0

(2) 0.0 060 00 0.0 0«0 0e0 00 00 i Qo0 Cs0

6el= B840 0 0 0 0 0 o] 0 0 0 0
(1 0.0 0.0 0.0 0.0 040 0.0 0e0 0.0 0.0 0.0

t2) 0,0 060 0.0 040 0.0 0.0 060 0.0 0.0 0.0

OVER 8.0 0 0 0 0 0 o] ¢} 0 0 0
(BN 0.0 00 0.0 042 040 040 040 0e0 0.0 0ed

0.0 040 Qe0 040 0«0 0.0 040

ALL SPEEDS A 1 0 3 8 o 10 10 10 13 26
(B9 Oeb 0.0 1.3 345 le7 Lol Gobh 046 547 1lleb
(2) 0.0 0e0 Oel Oets 0e2 045 0e5 0e5 Oeb 1e2

(1)=PERCENT OF ALL GOOD 0OBS FOR THIS PAGE
{2)=PERCENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL OBS FOR TH!S PAGE = 229

WSW

29
1247
1e3

10
Lol
0.5

0
0.0
0.0

w

21
9e2
140

12
52
Q06

0.‘0
00

Ce0
0.0

0.0
0.0

34
1448
le6

WNW

3l

1345
let

14
6el
0eb

0.0
0e0

0.0
Je0

0.0
0.0

45
1947
21

Nw

12
52
0e6

11
448
045

0.0
0«0

040
0e0

Osv
Ve

23
1060
le1l

NNW .

2
049
Oel

0
040
0.0

0.0
0«0

0.0
0.0

040
040

0.9
Oel

N
1
O
040

" Qa0
040 -

0.0
0e0

- 040

00

040
Q.0

Qe
0e0

(JUN 72 = AUG 72)

TOTAL

168
T3 ¢4
Te8

60
2642
248

1
Oek
040

o]
0e0
040

0.0
040

229
10040
10.6




30 FT WIND DATA

STABILITY INDEX G

SPEED (MPS)

0es0= 145
t11
(2)

lab= 440
(1)
(2)

bel= 640
(1)
t2)

6el= 840
(1)
(2}

OVER 840
(1)
(2)

ALL SPEEDS
(1)
(2)

NNE

0.0

0
0.0
0.0

0
0e0
0.0

2
1.0
0.l

NE

1.0

Oel

0
0.0

"0e0

0
0.0
0.0

0
0.0
040

0
0.0
0.0

2
140
Oel

Table H-15
SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

DELTA T GREATER THAN +4+0 DEGREES C PER 100 METERS

DIRECTION
ENE 3 ESE SE SSE S .SSW Sw WSW
3 7 4 4 6 - 6 4 9 22

l1e5 364 1.9 1.9 29 249 1.9 Gele 1047
Oel 0.3 Oe2 0e2 03 3 062 Qet 1.0

o

0 0 0 0 1 0 0 1 0
0.0 0.0 0.0 040 Ged 0.0 0.0 05 Ce0
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 0.0 Q.0 ., 0o 0.0
0.0 040 0.0 0.0 00 0s0 0.0 0.0 0.0

4] 0 0 4] 0 0 0 0 0
0.0 040 0.0 00 040 040 0.0 Ce0 040
0.0 040 0+0 040 040 040 0.0 0.0 0eC

0 0 0 0 0 0o . 0 ¢} 0
0.0 0.0 0.0 0.0 0«0 0sC 0.0 0.C 040
0.0 0.0 0.0 0.0 040 - 040 040 0.V 0.0

3 7 4 4 7 6 & - 10 22
1e5 34 le9 149 344 249 1.9 o9 1047
Oel Oe3 Oe2 De2 0e3 Oe3 0e2 0e5 1.0

{1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE
{2)=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 206

37
1840
1e7

00
0e0

0«0

Q0

0.0
Qe0

0.0
0.0

37
1840
1e7

WNW

15
3604
345

Qe5
0.0

0«0
0e0

0«0
0e0

0.0
040

76
3649
365

SUMMER

NW

16
Te8
07

0e5
Qed

0.0
0.0

0.0
0.0

0e0
Ve0

17
Be3
Oe8

(JUN T2 = AUG 72)

NNW

1«0
QOel

0.0
040

00
0e0

040

0.0

040

040

140
Oel

N

le5
0.l

0.0
0.0

040
040
040
Ce0

0.0
040

1e5
Oel

TOTAL

202
9861
93

" 1le9
0e2

0.0
0.0

0e0
0.0

0.0
0.0

206
1C0.0
95




30 FT WIND DATA

TOTAL FOR ALL DELTA

SPEED
0e0=

leb=

bLolm

6el-

OVER

{MPS)

1.5
(1)
(2)

40
(n
t2)

640
(1)
(2)

Be0
(1
(2}

860
(1)
(29

ALL SPEEDS

(1)
(21

NNE

17
0.8
0e8

8
Ol
Oet&s

0
0.0
00

0
0.0
0.0

0
040
040

25
142
1.2

Table H-16
SEABROOK
DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS
T STABILITIES

DIRECTION
NE ENE E ESE SE SSE S _ SSw Sw WSW
24 19 35 29 50 63, 83 58 67 113

1.l 0«9 1.6 l.3 263 249 2.9 207 3.1 52

- lel 0.9 1.6 1.3 23 249 2e9 247 3.1 562

15 42 50 121 114 70 16 47 122 153
Oe7 19 243 S5e¢6 S5e3 342 Qe7 =~ 2.2 5.6 7.1
Oe7 1le9 243 506 53 3e2. Oe7 2e2 Seb Tel

3 17 7 9 3 3 1 5 33 12
Oel 08 03 06 Osl el 0¢0 ., Ce2,; 1.5 06
Ol 0.8 063 Oeé Oel Oel 040 0.2 1.5 0,6

0 18 4 0 1. 0 0 0 1 3
0.0 0.8 0e2 0.0 00 0.0 0.0 0.0 0.0 0.1
0.0 0.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1

0 5 1 1 0 0 Q. 0 0 0
0.0 0.2 0.0 040 0.0 0.0 0.0 0.0 0.0 040
0.0 0.2 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0

42 101 97 160 168 136 '8° " 110 223 281
1.9 47 be5 Tets 748 6e3 3¢7 501 103 1340
1e9 4ol 445 Tels Te8 63 3.7 5¢1 1043 13.0

(1)=PERCENT OF ALL GOOD 08BS FOR THIS PAGE
(2)=PERCENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL 0BS = 2164

115
‘543
53

100
beb
beb

18

0.8

Oe8

060
0«0

0e0
0.0

233
10.8
10.8

WNW

147
648
648

260
1240
1240

SUMMER

246

{JUN 72 ~ AUG 72}

NNW

20
09
049

24
lel
l.1

0.2
062

Q.0
0«0

49
243
243

DATA RECOVERY =

N
21
1.0
140

13
0.6
0e6

0
- 040
0.0

0e0
00

0.0
040

34
le6
- leb

TOTAL

898
4145
4145

1048

T 4844

4864

172
Te9
Te9

37
le7
le7

9

Oet
Oe&

2164
10040
100.0

9840 PERCENT




30 FT WIND DATA

STABILITY INDEX A

SPEED (MPS)
Oe0= 1le5
t1l)
(21
leb= 440
1
{21
Gel= 640
(1
(21
Gel= ReO
(1
(2}
OVER 8.0
(1)
(2)
ALL SPEEDS
(1)
(2)

NNE

0
040

0«0

le8
0.0

1
1e8
0e0

0
040
OeC

0
0«0
0e¢0

2
345
Ol

NE

0e0

00

18

0.0

1
le8
040

0
0.0
00

0
Qe
040

2
3¢5
Oel

(1) =DERCENT OF ALL 5000
(2)=PERCENT OF ALL GOOD

TOTAL OBS FOR TH1S PAGE

DELTA T LESS THAN OR EQUAL TO

ENE

0
040
0.0

Q
040
0.0

7
12.3
0e3

5
8.8
0e2

0
Qed
0.0

12
211
0.6

0BS FCR
JORS FOR

= 57

Table 3—17

SEABROOK

DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS

E ESE
0 0
0.0 00
0.0 040
1 3
l.8 53
0.0 0.l
3 0
53 040
Oel Qe0
0 0
0.0 040
040 0.0
1 o]
le8 0s0
0.0 0.0
5 3
8.8 53
062 Ol
TH1S PAGE
THE SEASON

SE

0
Qa0
0.0

1.8
0e0

0.0
0.0

040
0.0
040

0.0

le8
0.0

DIRECTION
SSE S
0 0
Ve0 00
0.0 Ce0
[ 0
0.0 0«0
Va2 040
0 0
040 0.0
0 0.0
0 0
0.0 040
00 040
0 0
09 0ed,
0.0 0.0
o C
Vel Ved
Oe0 0.0

SSW
0

0.0
0,0

0.0
0.0

0.0

, 040

0.0
0.0

ocC
ocCccC

Sw

[ oA I o

WSW

0
Q.0
0.0

3.5
0.1

0.0
0.0

0s0
040

GeO
0.0

ow
*
-

=19 DEGREES C PER 100 METERS

Oe0

-0e0

53
Oel

Q¢0

040

0s0
0.0

0.0
0.0

5.3
Osl

FALL

WNW

0.0
0.0

Qo1

(SEPs OCT 72 + NOV T1}

Nw

0e0
0.0

5¢3
Oel

740
042

740

Qe

le8
0.0

12
2141
Veb

- NNW

18
0.0

0.0
040

0.0
0.0

345
Oel

00
0e0

»
W W

0.0

3¢5
Oel

TOTAL

1
18
0.0

22
3846
lel

19
3343
0e9

13
2248
Qob

10040
248




Table H-18
" SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS FALL (SEPs OCT 72 + NOV 71}

STABILITY INDEX 8 = ~ DELTA T GREATER THAN =149 BUT LESS THAN OR thAL TO =l1e7 DEG C PER 100 METERS

: DIRECTION

SPEED (MPS) NNE NE ENE € ESE SE SSE S SSW SW  wWSW W wiW NW  NNw
00~ 145 1 0 0 0 0 0 1 0 0 0 ] 0 0 ] )
(1 1.6 0.0 0.0 0.0 0.0 040 le6 040 - 040 0.0 0.0  0s0 De0 Va0 040

{2} 0.0 0.0 0.0 040 0:0  0s0 Ged 040 0s¢0 0s0 040 0e0 0o0 Qo0 040

1e6= 6440 ) o] 1 2 2 1 1 0 0 4 2 2 11 7 3
(BY] 0e0 ~ D40 1.6 3.1 3.1 le6 le6 D40 0.0 63 3,1 3e1 1742 1049 447

(2) 040 0e0 0,0 0ol Ol 040 CeQ 040 0.0 Qa2 Oel Oel 0e5 Oe3 0.l

4el= 640 0 1 6 0 0 1 ] J 0 b} 0 2 3 1 2
(1 060  1leb6 9e4 040 0.0 1.6 De0 040 060 Q.0 Ce0 301 4e7 le6 3.1

(2) 040 0e0  0e3 0s0 040 040 0s0 0eC 040 040 040  0sl 0.1 0e0Q Qa1

bel= 840 0 0 1 0 0 0 0 o' o 0 0 ) 0 4 1
(1 040 0.0 1.6 0e0 040 060 Vad 040 0.0 0.0 00 040 Va0 643 1e6

(2) 0.0 0.0 0.0 0.0 040 00 0.0 0.0 0.0 G0 0.0 0.0 0«0 0e2 040

OVER 8.0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0

(1) 040 0.0 0.0 0.0 00 00 0.0 0.0 0.0 040 0.0 0e0 0.0 0.0 0.0
(2) 040 0.0 0.0 040 0.0 0.0 Ged Qe 0.0 0.0 0.0 0«0 00 0«0 040

ALL SPEEDS 1 1 8 2 2 2 ra 0 0 “ 2 4 la 12 6
(1) DY) leb 1245 3,1 3.1 3.1 30l J.C Q0 6e3 3,1 6e3 2149 1848 Yebs
(2) Je0 Je0 Dol sl el Oel el J¢0 - 0.0 0e2 Vel Ce2 Qa7 Qb 0e3

{1)=PERCENT OF ALL GOOD OBS FUR THIS PASGE
(21 =PERCENT OF ALL GOQOD 0BS FOR THE SEASON

TOTAL ORS FOR THIS PAGE = 64

0.0
040

447
0.1

le6
0.0

0.0
0.0

Q0.0
0.0

6¢3
042

TOTAL

- N

o w
e ®
-

39
6049
149

17
2646
0.8

Gele
0e3

Oe0
0e0

64
10040
362




30 FT WIND DATA

STABILITY INMDEX C

SPEED (MPS)

0¢0= 145
(1)
(2}

lab= 440
(1)
(2)

4el= 640
(B9]
(2)

6el= 840
(1)
(2)

QVER 2.0
(H
(2)

ALL SPEENS
(1)
{2)

0.0

1
1.3
0e0

NE

0.0
040

Table H-19
SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS FALL (SEP» OCT 72 + NOV 71}

DELTA T GREATER THAN =147 BUT LESS THAN OR EQUAL TO =15 DEG C PER 100 METERS

DIRECTION
ENE € ESE SE S$SE S SSwW Sw WSwW W wWiNW Nw NNw
0 o] 0 1 [¢] [¢] 0 ¥ 0 2 0 0 1
QeU 0.0 0e0 le3 Qo0 0ed Q0 QeV 0.0 2e5 OeC U0 13
0.C 0.0 0«0 Qe0" Je0 0.0 Oel Qeu Vel Ol - 0.0 040 040
0 1 3 3 1 0 2 3 2 8 15 5 2
060 1e3 3.8 3.8 1.3 0«0 245 3.8 245 1041 19.C 6e3 2¢5
0.0 040 Oel Oel 0.0 0.0 0.1 Oel Os1 Oet 07 Oe2 Oel
4 1 ¢] 0 0 0 [} 1 0 1 3 5 3
5e1 le3 0e¢0 0.0 040 0.0 0.0 1e3 00 le3 3.8 6e3 3.8
0s2 040 CeC 0.0 Jed 0«0 0«0 00 0e0 0e¢0 0.l Qe2 Oel

0
0e0 25 040 0.0 0e0 0.0 0.0 0e0 060 CeC le3 3.8 0.0
o] 0.1 0e¢0 00 063 040 00 D60 0.0 Ce0 JeC Oel 0e0

0 1 0 0 0 Q0 0 0 0 0 0 Q 1
0.0 3 0.0 040 Oe0 0.3 0.0 0.0 0s+0 0e0 040 Qe0 le3
040 0.0 0.0 0.0 CeC D40 %40 0.0 0.0 040 0.0 Ce0 Q40

4 5 3 4 o} 2 4 2 11 19 13 7
S5el 6e3 3.8 5.1 1.3 0.0 25 Sel 265 1309 24al 1645 8e9
0e2 Ce2 Q.1 0e2 Je0 040 Qel Ce2 0.1 0a5 Ced 0eb 0a3

{1)=PFRCENT OF ALL GOOD QRS FOR THIS PAGE
{2)=PERCENT OF ALL GOOD OBS FCR THE SEASON

TOTAL 08BS FOR THIS PAGE

= 79

0e0

TOTAL

S5el
Oe2

“8
6048
2e4

19
2461
0e9

Teb
Qe3

L]
-y N

79
10040
349




30 FT WIND DATA

STABILITY INDEX C

SPEED (MPS)

00~ 145
(1)
(2)

leb= 40
(1)
(2)

bal= 640
t1)
(2)

6el= 840
(1
(2}

OVER 80
(1)
(2)

ALL SPEEDS
(1
(2)

{1)=PFRCENT OF ALL 320D MSs FOR
(2)=PFRCENT OF ALL

TOTAL NBS FCQ THIS PACE

NNE

11
l¢6
Qe5

‘19
247
0«9

4

Table H-20

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEVS

FALL

(SEPy

OCT 72 + NOV T71)

- DELTA T GREATER THAN =le5 HUT LESS THAN OR EQUAL TO =0e5 DEG C PER 100 METERS

ENE
7

1«0

Oe3

35
S5el
1.7

11
Y-
045

2> O
- N

6
09
0.3

61
8e8
3.0

3000 OPS FUR

592

T

7
140
0e3

16
23
Oe8

Cets
Jel

27
349
1.3

THI]

THE oSt ASON

ESE

3
Qele
Oel

37
5.3
le8

o]
0«0
Je0
0
Je0
00
J
2.0
0«0

4G
548
20U

S DPAGE

SE

8
1e2
Qels

16
23
0«3

00
Oel

DIRECTION
SSE S
8 3
le2 Qele
- De& Oel
12 11
le7 la6
Qeb 0e5
. v Q
Vel 00
00 0.0
v 0
Oeu 049
Jed Ce0
v J
UeC 00
Vel OsD
20 14
29 240
160 047

SoHW

5
Q7
002

245

08

2.1

WOW

6
0.9
Of3

21
2.0

1.0

(o]

o9
Vel

Qeu
00

0.0

Jel

33
Hel8
l.6

x

43
602
2.1

WNW

7
140
0e3

46
56
243

Nw

12

le7
Oeb

41
59
240

30
“.3
1e5

10
leb
Oe5

1.0
0e¢3

1007

1445
50

NNW

13
1e9
0.6

36
52
le8

Oe7
0.2

Oe3
Ol

Oel
0e0

57
B8e2
2.8

N

14
240
Qe7

29
He2
let

Qe?
Oe2

Qeis
Oel

0.0
0.0

51
Teb
245

TOTAL

130
1868
64

403
5862
2040

110
1549
Sels

30
“ed
le5

19
207
0.9
692

10040
3443




39 FT WIND DATA

STABILITY INDEX E

SPEED (MPS)

0s0= 145
(1)
(2)

1.6- 4eN
t1}
t2)

Gel= 640
(1)
{21

6al= 8,0
(1)
(2)

OVER R0
(1)
(2)

ALL SPEENS
(1)
(2)

{1)=PERCFEMNT OF ALL GOOC OBS FOR
(2)=PFRCEMT OF ALL GOOD 085 FOR

NNE

O C C -
o o
-5 W o

2 C
. e
O v

oo
')
[« Rell )

(o al]
o000

12
le8
Neab

NE

Ceb
Je2

.
[eNeoNe)

Oel
0.0

o C
. e
(&3 &N &)

. »
- N

7
1.0
Oe3

TOTAL 0OB8S FOR THIS PAGE

Table H-21

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

FALL

(SEPs OCT 72 + NOV T1)

DELTA T GREATER THAN ~0e5 BUT LESS THAN OR EQUAL TO +1.5 DEG C PER 100 METERS

ENE

2
0.3
Oel

©
® L]
w o~

O o
. o

14
201
07

= 673

E ESE

7 7
1.0 1.0
Ce3 063
3 4
Dot 0.6
Oel Os2
11 3
1e6 Cets
05 Oel
5 0
0.7 0.0
Oe2 040
3 0
Jelo 0.0
Oel Je0
29 la
43 2e1l
leé& 0.7
THIS PAGE

THE SEASON

SE

5
Q7
Qe2

DIRECTICN
SSE S
9 - 19
le3 2e8
Doty 0a9
0 5
Je0 Qe
Qel 0e2
4] ¢]
0«0 040
040 0.0
0 o]
U.o 0'0
Je0 040
[§] 0
Ced 0.0
Vel 040
9 24
le3 Zeb
Cel 1e2

SSW

22
3.3
l.1

12
1.8
06

—

[&]
-
o

Sw

16
2e4
Qe

4l
6ol

2.0

0ed
060

Jel

Dol

G0

0.5

T 87

8e5
2e8

0«0

0.0
0.0

13
1048
346

WiNW

33
4e9
16

93
13.8
“eb

5
Va7
0e2

Je3
Oel

Q40
Ce0

133
19.8
6s6

Nw

30
Le5
le5

12
107
e

21
361
1.0

NNw

15
2e2
Ce?

18-

247
0e9

0
00
0.0

3

Qe& -

Oel

0
00
0.0

36
53
le8

N

11
le6
0e5

10
1e5
0e5

Oe3
QOel

Osl
040

0e0
0.0

24
3.6
1e2

TOTAL

2317
3502
117

359
53.3
17.8

&9
Te3
2e4

23
3.4
1.l

0e7
0e2

673
100.0
33.3




® ® . h

Table H-22
SEABROOK

30 FT WIND DATA DISTRIBUTION OF wlMNv OIRECTIONS AND SPEEDS FALL (SEPs OCT 72 + NOV 71}

STABILITY INDEX F = DELTA T GREATER THAN +1.5 BUT LESS THAN OR LQUAL TO +4.0 DEG C PER 100 METERS

DIRECTION

SPEED (MPS)  NNE NE  ENE € ESE SE  SSE S 55w Sw  wSw W WNw NW  NNw N TOTAL
0e0= 1o5 3 1 2 1 2 0 4 3. 10 11 25 10 39 264 . 4 2 141
(1), 1e5 Da5 140 0e5 1¢0  0e0 2¢1 145 5.2 12,9 562 20ei 1244 241 140 7247
{2)  Oel 0e0 Osl 0e0 Ol 040 0e2 Cal 0e5 Yo% 142 . 265 149 1le2 0e2 Osl 7.0
le6= 440 0 1 ) 2 3 0 5 1 o 3 5 5 13 21 1 0 53
(1) Ue0 0e5 00 1e0  1e5 004G  Je0 045 00  1e% 26 1¢S5 647 10eB 065 060 2743
(2) 040 0e0 0e0 0ol Oal 060 GeO 0s0 o Oel 062 04l 046 140 040 040 246
Gel= 640 2 d 0 0 0 ) 2 0 c 0 o 0 ) 0 0 0 )
(1) 0s0 0e0 OeC 040 0a0 0e0 Je0 D3¢0 Qa0 0ol Q20 0e0 040 040 0e0 040 0e0
(2) 040 040 040 0e0 043 Je0 04U 0s0 Ce0 Cuos 0eQ 040 040 0e0 0a0 040 040
bel= Be0 0 0 0 0 ) 0 0 0 [ 0 0 ) 3 0 0 0 0
{1) 040 060 D68 060 CeQ 0eD Cal 300 0e0 040 0e0 0e0 0e0 DeQ D0e0 00 040
(2)  0e0 D3¢0 063 0eC De0 0ol Te0 UeO 040 040 0ol 060 040 0e0 0a0 040 0.0
OVER 8.0 0 0 0 0 0 0 0 0 0 v 0 ) 0 0 0 0 0
(1 040 0.0 Qed 0.0 Jed Q60 Jeu Qe0 Q0.0 [ XR¥) Jed Qe0 040 Ve O Qe0Q 0.0 0,0
(2) D0 De¢0 00 Qe J Qed Ded 040 Pxe) Ced 0.0 0¢0 De9 0«0 00 00 0e0
ALL SPEEDS 3 2 3 5 0 4 4 10 14 30 13 52 45 5 2 194
(1) " 1e5 140 1le0 165 2¢6 060 2el 241 52  Te2 155 687 26e8 2342 246 140 10040
{2)  0el D¢l Oal Oel 942 042 J¢2 042 D5 Cal 1a5 046 246 242 02 Osl 946

({1)=PFRCENT OF ALL GOOD OBS FOR THIS PAGE
(2)=PEPCENT OF ALL GOUD 0BS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 194




30 FT WIND DATA

STABILITY INDEX G

SPEED (MPS)

0e0= 145
(1)
(2)

leb= 440
(1)
(2)

Gal= 60
(1)
(21

Gel= B840
(1)
(2

OVER Re0
(1)
t2)

ALL SPEEDS
(1
(2}

NNE

2
Oe8
Oel

0
0e¢0
0e0

0
0.0
0.0

0
0e0
0.0

o}
0.0
0e¢0

2
0.8
Cel

NE

2
Oe8
Oel

0
00
060

0
0.0
0.0

0
0.0
0.0

0
040
040

2
Oe8
Ol

Table H-23
SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND QPE%PS

DELTA T GREATER THAN +440 DEGREES C PER 100 METERS

DIRECTION
ENE E ESE SE SSE S SSW SwW WSwW
0 2 0 1 2 2 6 17 18

0e0 Oe8 040 Oeb 0.8 Os8 243 6e5 69
0s0 Oel 00 0.0 Qel Gel 0e3 0.8 0.9

0 0 0 0 0 ¢} 0 1 0
0 0.0 040 0.0 0e0 0.0 00 Cel 0.0
0 0.0 040 0.0 0s0 060 Ge0 Oe0 0.0

0 0 0 0 0 0 0 0 0
D0 0.0 0.0 0.0 0.0 060 0.0 0.0 0.0
0 0.0 0.0 00 0.0 0.0 040 Ce0 060

c 0 Q 0 0 0 0 0 0
s 0 0.0 0.0 0.0 Vel 0.0 0.0 0.0 0.0
0 040 0.0 0.0 0.0 0.0 '0.0".s 0.0 040

0 0 9 0 9 0 0 0 0
0.0 0.0 0.0 00 0.0 0.0 0.0 040 0.0
0.0 0.0 0.0 0.0 Vel Je0 0.0 0«0 0.0

(4] 2 0 1 2 2 6 18 18
00 0«8 0e0 Oeb D8 Oe8 263 69 6e9
Ce0 0.1 0.0 0a0 Oel Oel Ce3 069 0.9

(1)=PERCENT OF ALL GOOD 08S FOR THIS PAGE
{2)=PFRCFNT OF ALL GOOD OBS FCR THE SEASON

TOTAL OBS FOR THIS PAGE = 260

37
1442
le8

-0e8
Oel

0.0
0«0

040
0.0

0.0
Oe0

39
1540
le9

FALL

(SEP

Nw
35

1345
17

le9
Qe2

040

@

OCT 72 + NOV 71)

Oeb

N

1.5
Oe2

Qo0
0.0

060
0s0

0.0
0.0

0e0
0.0

le5
Oe2

TOTAL

248
9544
12.3

12
beb
Oeb

0.0
040

0.0
0.0

040
0.0

260
100.0
1249




® . ® ' D

Table H-24

SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS FALL {SEPs OCT 72 + NOV T1)
TOTAL FOR ALL DELTA T STABILITIES

, DIRECTION
SPEED (MPS) NNE NE ENE E ESE SE SSE S SSW SW WSW W WNw NwW NNW N TOTAL
040~ 145 25 19 11 17 12 15 24 27 43 50 74 81 191 101 42 31 763
111 1.2 0e9 0¢5 0e8 0s6 067 142 143 201 245  3¢7 40 9¢5 540 2.1 1¢5 37.8

(2) 102” 0.9 05 De8 Qe Qe7 le2 le3 2e1 25 3.7 440 9e5 540 20l 145 37.8

leb= 4.0 24 24 43 25 52 27 14 17 23 79 69 $5 187 154 60 43 936
(1) le2 le2 21 le2 266 1e3 07 Oe8 lel 3.9 Jebs Lol 9e3 746 340 2el 4604
(2) le2 1.2 2.1 le2 246 1.3 0e7 0.8 lel 3.9 3.6 4ol 943 Teb 3.0 2.1 46e4

4el= 640 6 la 30 16 3 2 0 0 4 11 6 10 31 61l 10 10 2le
(1 063 0.7 15 0.8 Osl Oel 040 0.0 Qe2 045 043 05 15 3.0 0.5 045 1046
(2) 043 Oe7? 145 0.8 0.1 0ol 0.0 00 0s2 045 0.2 0e5 le5 3.0 045 Oe5 1046

6el= Be0 4 3 11 7 0 0 o] 0 0 0 s} 0 11 30 8 4 78
(1) Oe2 Oel 05 0.3 0.0 060 0.0 0.0 0e0 Q0«0 0.0 0e0 0e5 1e5 Qebs 0e2 3.9

(2) 0e2 Oel 0e5 0.3 0e0 060 040 0.0 0.0 0.0 0.0 00 0.5 le5 Qeb Qe 3.9

OVER 8.0 0 2 6 8 0 0 0 0 0 0 0 0 2 8 2 0 28
(1) 0.0 Oel Oe3 Qe Oe0 Qe0 040 0¢0 040 00 0.0 00 Oel Qe Oel 00 let

(2) 0e0 Cel 03 Oeb Qe«C 0.0 Oed Ce0 0.0 Qe 0s0 0e0 Oel Qed Cel 00 leb

ALL SPEEDS 59 62 101 73 67 44 38 LG . 10 140 149 186 w22 354 122 88 2019

(1 249 3.1 540 3.6 343 262 1.9 202 3;5 6e9 Tob 9¢2 2049 1745 600 4ok 10040
{2} 2.9 3.1 540 346 3¢3 202 149 2e2 365 6e9 Tebe Ge2 2Ce% 1745 60 4e4 10040

(1)=DERCENT OF ALL GOOD 0BS FOR THIS PAGE
{2)=sPFRCENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL OBS = 2019 ' CATA RECOVERY = 92.4 PERCENT




30 FT wWIND DATA

STABILITY INDEX A

SPEED (MPS)

QeO0= 145
(1)
(2)

106- ‘0.0
(1)
(2)

Gel= 640
(1)
(21

Gel= ReO
(1
(2

OVER 8.0
(1)
(2)

ALL SPEEDS
(1)
(2)

NNE

0
0e0
0e0

0
0.0

O0e0 -

0
00
040

0
0.0
0.0

0
0.0
D40

0
0e0

. 0.0

NE

0
0.0
0.0

0

060
Oe0

1
Te1
Q0e0

0
Qe0
0.0

0
062
0.0

1
Tel
0.0

Table H-25

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

DELTA T LESS THAN OR EQUAL TO ~1.9 DEGREES C PER 100 METERS

ENE

0
0.0
000

0

0.0
0.0

0
040
0.0

1
Te1
0.0

0
JeC
0e0

1
Tel
040

0.0
0.0

040
0.0

0
0.0
0.0

0
0e0
0.0

0
0.0
0e0

0
0.0
0.0

DIRECTION
FSE SE SSE S SSW Sw WSW W
0 0 0 0 0 G 0 0
0.0 0.0 0.0 Je0 0.0 QeV 0.0 Ce0
0.0 0.0 040 0ed- 0.0 0.0 0«0 0e0
0 0 0 0 0 Q 1 3

0e0  0eC  0e0 00 0e0 000 7ol 2l

D0 040 Ued Ue0 Jel Ueu Q.0 Oel
o] 0 o} 0 0 0 [0} 0
0.0 00 2.0 0.0 0.0 Cal 0.0 Oe0
040 De2 Ce0 040 00 Jel Ry Je0
o] 0 0 0 [0} C 0 [
0eC 0e0) Je0 060 Je0 D0 0e0 0e¢0
0e0 0e0 Vel Je0 0.4C Qev Gev 0e0
o) 0 o] 0o o] 9 9 0
Jel 0.0 Jev 040 040 Cel 0.0 0eC
040 QG Jed Je0 Cel Qev 0.0 0eC
0 0 9 0 0 ¢ 1 3
0e0 DsC Se0 O Je0 Ooe Tel 21ed
Ce0 Ce0 el 0ed Ce0 Ce0 Je0 Oel

(1)=PFRCENT OF ALL GOOD 0BS FOR THIS PAGE
(2)=PERCFNT OF ALL GOOD 0OBS FOR THE SEASON

TOTAL 08S FOR THIS PAGE =

16

WNW

WINTER

0.0
0.0

Tel
Qe0

Ts1

060

1443

(VR &
LI )
[ AN o

2Be6
Ce2

(DEC 71 = FEB 72)

NW

Qe0
Q0

0.0
Olu

0.0
Qe

J.0
040

0eC

0.0
0.0

Oe0
040

0.0

0eC

0.0
Q040

040
0«0

0.0
Ce0

TOTAL

0.0
0.0

42

L]
w o e

3
214

2ot
O.l

1443
Osl

14
100.0
0e6




30 FT WIND DATA

STABILITY INDEX B

SPEED (MPS)

0e0= 1e5
(1)
(2)

leb= 440

(1)
(2)

Gel= 640
(1)
(29

6el= 840
(1)
(2)

OVER A.0
(DY
(2}

ALL SPEEDS

(1 .

2

NNE

0
Oe0
0e0

0

060"

0e0

o]
0.0
0.0

0
0.0
00

0
0e0
Oe0

0

D0
0.0

NE

Q40
040

Ce0
0.0

0D
0e0

1
3.0
060

Table H-26

SEABROOK

DISTRIBUTION OF wIND DIRECTIONS ANC 5PEEDS

WINTER

b _

{(DEC 71 = FEB 172}

DELTA T GREATER THAY =1+9 BUT LESS THAN OR EQUAL TO =147 DEG C PER 100 METERS

ENE

0
0.0
0.9

0

0.0
0«0

0
0.0
0.0

0
0.0
0.0

0
0.0
CeC

0

0.0
0.0

Je0

0
0.0
0.0

ESE

0
00
0690

0.0
0eC

Q0
0.0

Cel
0.0
0

Qe l

0.0

{1)=PFRCENT OF ALL GOOD 085S FOR THIS PAGE

(2)aPERCENT OF ALL GOOD OBS FOR THE SEASUN

TOTAL OBRS FOR THIS PAGE =

33

SE

0
Je0
0.0

DIRECTION
S5t S
0 0
Jel Jed
0.0 2.0
0 o
Jel Jev
Jed 0e0
o] 0
Je0 0.0
Je0 0.0
C 0,
Cel 0e0
Cel 0e0
o} 0
Jed Cel
<0 Ce0
0 0
Jed Je0
Je0

De0

S5w

0
G0
0.9

Vel
Ce0

Qe
U."J

Oe0
D0

Jed
JeU

30
Jeu

wSw

el
Jel

w

121
Ce2

3.0
0.0

0e0
0«0

U0
0.0

192
Qe2

Wi

Cc o
oCc o

¢ o
oO0OoO

2642
Ok

9el
Oel

3.0
Uel

12
36e4
Ceb

Jel

10
3063
Jsd

NNw

Jel

Iy

0.0

TOTAL

00
0«0

30.3

1000
le5




30 FT WIND DATA
STABILITY INDEX C -

SPEED (MPS) NNE NE
0¢0= 145 0 1
(1) 0.0 le6
(2) 0.0 Qe0

leb= 440 C 0
(1) 0.0 Qa0
2 0¢0 0.0

4ol 600 1 (o]
(1 146 0.0
(2) 0.0 0.0
6el= RL0 0 0

(1 0«0 0.0
(2) 0«0 0.0

OVER 840 0 0
(1) 0.0 0.0
(2} 0.0 JsC

ALL SPEEDS 1 1
(1) le6 le6
(2) 060 0.0

ENE

0

J¢0 -

0e0

3.1
Ol

0
0.0
040

o o
o o

9
0.0
0.C

0
0.0
0.0

0
040
0.0

0
0.0
0.0

Table H-27

SEABROOK

DISTRIBUTION OF wIND.DIRECTIONS AND SPEEDS

ESE

0
0.0
0.0

o]
Je0
Oed

0
0.0
Je0

0
0.0
00

0
Q00
.0

0
00
0e0

(1) =PERCENT OF ALL GOOD 085 FOR THIS PAGE

(2)=PFRCFNT OF ALL GOOD 0BS FOR THE SEASON

TOTAL ORS FOR THIS PAGE =

64

SE

1
1.6
00

040

040
0.0

040
Je0

leb
0.0

DIRECTION
SSE S
9] 4]
Je0 0.0
Jed U2
0 0
‘Jed Js0
Ge 0.0
0
Ve0 Oe«C
J40 Qel
o} 0
0,0 0.0
Vel 040
0 0
JeC 0.0
JelU Qev
Q Q0
Vel 0e2
Je0 Je0

Sow

0
0.0
Je0

Ce0
U2

Q.0
0.0

e
0.0

0.0
0.0

040
Jed

0.0

G0
00
13

2Ge3
Jeb

O -

0.0

140l
Qes

wNA

WINTER

Nw

T8
Qe2

1245
Osd

63 -

Vel

47
Gel

29
31e3
Ue¥

b

(DEC 71 = FEB 72)

DELTA T GREATER THAN =147 BUT LESS THAN OR EQUAL TO =145 DEG C PER 100 METERS

NNw

" 00

00

0.0
0.0

le6
0+0

TOTAL

- N

25~
3961
ls2

23
3549
1.1

11
17.2
0e5

4a7
Oel

oS4
10040
3.0




® 9 »

Table H-28
. SEABROOK
30 FT WIND DATA DISTRIBUTION OF wIND DIRECTIONS AND SPEEDS WINTER (DEC 71 = FEE 72)

STABILITYY INDEX D - DELTA T GREATER THAN =15 8UT LESS THAN OR EQUAL TO =0.5 DEG C PER 100 METERS

ODIRECTION
SPEED (MPS) NNE NE ENE E ESE SE SSE S SSw S~ WSw vi veNVi Nw NNW N TOTAL
0e0= 1le5 [ 3 1 2 1 1 4 3 7 6 8 15 13 14 12 10 106
(1) Ceb 03 0.l 0e2 Oel Osl Cett Qe3 Qe7? Ceb Je 9 ls6 let le5 1.3 lel 1143
t2) Oe3 Oel 0«0 Dol 00 00 Je2 Oel Je3 Ced Osls Ce7 Ve b Veb Deb 0s5 469
leb= 440 28 8 2 2 3 5 [-] 7 13 1% 28 34 65 75 54 83 431

(th 340 . 049 0.2 042 0.3 0e5 Ce9 07 let 1.7 3.0 346 649 8.0 5.8 849 4640
(2) 1.3 Qo4 Oel 0.1 Ol 0.2 Jeé 03 0¢b 0.7 1.3 1+6 340 3.5 2.5 3.8 1949

hLel= 60 6 8 10 7 1 0 O 2 1 & 9 15 48 58 13 18 200
(DY) Oeb 0e9 1.1 0e7 Oel 0.0 040 Qa2 Jel Qo4 1.0 leb S5el 6e2 le& 149 213

(2) Oe3 Qet 045 Oe3 0e0 040 0e0 Oel Je0 042 Dets Qe7 262 247 Q.6 Oe8 9e2

6el= B0 2 s} 3 & 0 0 0 o [¢] ¢} 1 15 40 52 .3 1 121
(1) Oe2 0.0 D63 De4 0ed Q40 Je0 0e0 eV 36U Qal 146 4¢3 55 Oe3 Oel 12.9

(2) 0.1 0.0 Q.1 0e2 040 0.0 040 0.0 V.0 Qs0 Qe 07 1.8 244 O.l 0.0 5eb

OVER 840 0 2 9 12 0 0 o} 0 p] Q 1 5 12 38 o] Q9 19
{1) Qa0 0e2 1.0 le3 0.0 0e0 Jel J40 Js0 Qe Jel Ve5 le3 441 Je0 Q40 Bel

(2) 040 Oel Jets Qa6 00 0.0 el 0.0 0.0 Cel 0.C De2 De6 1.8 0.0 0.0 346

ALL SPEEDS 42 21 25 27 5 6 12 12 21 26 47 84 178 237 82 112 927
(1 4e5 22 247 269 Oe5 Oe6 - 1le3 1.3 242 248 5.0 940 19.0 2543 848 1240 10040

(2) 19 1.0 1e2 le2 042 03 0e6 Qe6 1.0 led 22 3.9 Be2 1069 3.8 Se2 4362

(1)=PFRCENT OF ALL GJ0D 0BS FOR THIS PAGE
{2)1=PFRCFNT OF ALL GOOD OBS FOR THE SEASON

TOTAL ORS FOR THIS PAGE = 937
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Table H-29
. SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIUNS AND SPEEDS WINTER (DEC 7i - FEB 72)

STABILITY INDEX E - DELTA T GREATER THAN =0.5 BUT LESS THAN OR EQUAL TO +1¢5 DEG C PER 100 METERS

DIRECTION

SPEED (MPS) NNE NE ENE E ESE SE SSE S SSW Sw WSW W WNW Nw NNW N TOTAL
040~ 145 s 3 0 3 2 7 8 18 24 12 2z 34 37 253 9 s 211
(1) 046 Qe3 0.0 063 0e2 Oe8 0e¢9 241 267 lets 245 3.9 yys 2e¢6 1.0 Qe5 2442
(2) 0.2 0.l 0.0 Oal Ol 0e3 Qe O¢8 le1 066 1.0 leb le7 lel b 0e2 9.7
leb= 440 6 4 [ 3 2 4 6 8 21 32 75 130 111 76 15 8 505
(1) 0a7 Oe5 0e5 063 0e2 0e5 Vel 009 2eb 37 8.6 laey 1247 Se7 1.7 0e9 5748
(2) Oe3 Oe2 0e2 Oel Oel 0e2 0e3" Oeb l.0 1e5 345 640 5el 3.5 Qe7 Oets 23.3
Lel= 640 0 o] 3 7 5 0 4] 2 5 26 [ 19 26 11 1 1 112
tn 040 00 0«3 0.8 Qe6 0e¢0 0.0 042 Oeb 3.0 0.7 242 3.0 le3 Oel Oel 12.8
(2 Oe 0 0e0 Oel 043 De2 0.0 0«0 Oel 0e2 . 1le2 03 0.9 l1e2 Oe5 0.0 0e0 502
6el= 8.0 4] (4] 0 7 2 0 1 1 1 ] 2 4 8 2 0 (¢} 28
(1) 0«0 00 240 Oe8 Qe2 0e0 Qel Oe¢l . Jul 0.0 Oe2 0e5 De9 Jde2 Je0 00 342
(2} 0s0 0«0 0.0 Oe3 0.l 0eC 0.0 040 0.0 CeC 0.1 Ve2 Cebe Oel 0.0 040 le3
OVER B0 0 0 3 8 5 0 0 0 0 o] 0 0 1 0 4] 0 17
(1) 0.0 040 0e3 0.9 0.6 00 0.0 D40 3.0 Qel 0.0 00 Oel 0«0 0.0 Q.0 169
(29 0e0 00 Osl Qe 0«2 0.0 Ce0 0.0 Oe0 el Q.9 00 Ue0 Vel 0.0 0«0 048
ALL SPEEDS 11 7 10 28 16 11 15 29 51 79 105 187 183 112 25 13 873

t1 le3 Oe8 lel 362 le8 1.3 le7 343 5e8 - 8aU 120 2let 2160 1268 . 2.9 145 10040
t2) 05 O0e3 Oe5 1le3 Qo7 0e5 Oe7 143 204 3.2 4eb Beb 8e& 5e2 1.2 06 4043

(1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE
{2)=PFRCENT OF ALL GOOD 0BS FOR THE SEASON

TOTAL ORS FOR THIS PAGE = 873




Table H-30
SEABROOK
30 FT WIND DATA DISTRIBUTION OF WINL DIRECTIONS AND SPEEDS WINTER (DEC 71 = FEB 72)

STABILITY INDEX F - DELTA T GREATER THAN +145 BUT LESS THAN OR EQUAL TO +440 DEG C PER 100 METERS

DIRECTION .

SPEED (MPS) NNE NE ENE £t ESE SE SSE S SSw S WSw W WNW NW Nitn N TOTAL
040= 145 4 2 1 2 3 0 ! 6 7 3 16 14 16 17 4 4 98
(1 249 lets Q47 lete 262 0.0 D7 443 5el 2ol 10a1 101 1146 1243 29 249 710

(2) Oe2 Oel 0.0 Dol 0.1 0.0 VeQ 043 Qe3 Jel 0.6 0e6 0.7 0.8 O0s2 0e2 bed

leb= 440 0 0 ) 1 0 o 1 c c 3 9 5 11 8 1 ° 39
(1) 0.0 0«0 00 Oe7 0.0 0.0 Qe Je0 0.0 242 65 346 ge0 5.8 Q67 0.0 2843

(2) 0.0 040 0.0 0.0 0.0 040 Ce0 Ga0 SeC 0.1 Qets 0e2 0e5 Oe4 0sC 0.0 1.8

Gel= 640 0 0 1 V] 9 0 0 C ‘0 Q C 0 C ¢} [} [o] i
(1) Oe0 060 0e7 0.0 Qe0 00 00 QeC J40 00 0.0 Q60 00 0esC 0.0 Se0 0.7

(2) Va0 0eC 060 0.0 UeC 0e0 Vel Vel 0.0 Cov Qs 0eC 0.C Qe Vel Qe 00

6el= B840 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0
(1) 040 060 0.0 0.0 0e0 0.0 G0 0eC 0.0 J.0 0.0 O 0.0 0e0 0.0 0e0 0.0

(2) 040 0eC 00 0.0 0.0 0e0 Oe2 0.C Qs C JeC JeC 0eC e ve0 0«C Ge0 0.0

OVER A0 ) o] 0 ] 0 0 0 ] 0 0 v c 0 [} [¢] 0 0 0
(1) 040 0e¢0 040 0.0 040 0.0 Oed Vel J.0 el Je0 0.0 Q0 Ded Oe0 00 Qe

{2) 0.0 0.0 0.0 0.0 Qo0 0.0 Qev 040 0.0 Qe VeV Ce0 Usd 040 V40 00 0.0

ALL SPEEDS 4 2 2 3 3 0 2 6 7 & 23 19 27 25 5 138
(1) 249 lete lete 242 262 040 let Le3 Sel 4¢3 1647 13¢8 19.6 18s1 3406 249 10040

(2) Oe2 Oel Ol Oel Oel 0e0 Del 0e3 D43 Celd le1 09 led le2 062 02 Hele

{1)2PERCENT OF ALL GOOC 0BS FUR THIS PAGE
{2} =PERCENT OF ALL GOOD 0OBS FUR THE SEASON

TOTAL 0BS FOR THIS PAGE = 138




Table H-31
SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS WINTER (DEC 71 = FEB 72)
STABILITY INDEX G - DELTA T GREATER THAN +4.0 DEGREES C PER 100 METERS

DIRECTION

SPEED (MPS) NNE NE ENE E E£SE SE SSE S 55w Sw WwWSh w WiNA Nw NNw N TOTAL
O0eQ= 145 1 0 0 2 [¢] 1 o} 3 3 7 15 17 38 12 1 1 101
t1) 0e9 0e0 0.0 1.9 0+0 09 0«0 28 2e8 6e5 1349 1547 352 1141l De9. 09 9365

(2} 060 0.0 0«0 Q.1 0.0 0.0 0V Osl 0.l Uel Oa7 VeB8 le8 046 Qa0 00 4o

leb= 440 0 0 e 0 0 0 0 1 0 0 2 1 4 1 0 2 7
(1) 040 0.0 «0 0.0 0.0 0.0 (S JgV] 0e9 Ce0 Cel Je Je9 347 Je 9 D40 QevV 6ed

(2) 00 0sC 0.0 060 OeC 040 Q0 0eC 0.C 0«C Oel 0eC Qel Vel DelC 040 063

4el= 640 0 J 0 0 Q0 0 0 0 0 0 [§] 0 0 o] O Q 0
(1) 040 CeO 0.0 0.0 0.0 0.0 040 -040 0.0 Cel OeU 0e0 e Cel Jet 0.0 Ce0

(2) Os0 0e0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 SFY] Ve C.C Jel 0.0 0.C 0

Sel= Be0 0 0 0 0 0 0 0 Qo .9 J J V] J 4} V] v 2
(1) 060 040 040 0.0 0.0 0.0 040 040 Cel 0e0 G0 Dei Ne0 0e0 0eC Gel 00

t2) 060 040 0.0 0.0 0.0 0.0 049 0.0 Jev Vel Je 0 Oed ced Ced Je0 040 0.0

OVER 8.0 0 0 0 0 0 o} 0 0 0 v o] [0} c C 0 9 0
(1) 0.0 Je0 0.0 0.0 Je0 0.0 0.0 040 J.0 O Va0 Qe0 Vel Cel Ged 060 0.0

(2) Ve0 0.0 040 0.0 0.0 0.0 JeU Je0 0.0 Ced [¢FRY) D0 0.C ce? el Qe 060

ALL SPEEDS 1 0 0 2 0 1 0 4 3 7 15 18 42 13 1 . 1 108
(1) 09 0.0 0.0 1.9 0.0 0.9 040 3.7 248 8¢5 13.9 1647 138.9 1240 0.9 0s9 10040

(2) Oe0 0.0 0.0 O.l 040 0.0 Ce0 02 0.l Je3 Cal 08 1.9 06 0.0 Q0 5.0

{1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE
{2)=PERCENT OF ALL GOOD 08S FOR THE SEASON

TOTAL 0BS FOR THIS PAGE = 108




30 FT WIND

DATA

Table H-32

SEABROOK

DISTKIBUTION OF wihw DIRECTIONS AND SPEEDS

TOTAL FOR ALL DELTA T STABILITIES

SPEED (MPS)

Oe0= 1le5
(1
(2)

leb= 400
(1
(2)

bel= 640
(1
(2)

6asl= R0
(1
{2y

OVER R0
(1)
(2)

ALL SPEEDS
(1)
(21

{1)=PERCENT OF ALL GOOD OBS FOR
(2)=PFRCENT OF ALL GOCD 0BS FOR

NNE

16
0a7
0e7

34
le6
leb

2
0.3
Oe2

2

Oel
Ol

0
0e0
Ce0

59
27
2.7

TOTAL ORS = 2167

NE

9
Ged
Oet

12
0s6
046

10
0e5
Qe5

c
0.0
040

2
Ol

+
&

33

1.5

145

ENE

2
Ol
0.1

0e3
0e3
14

Ceb
Qeb

[}
Oe3
Oe3

12
Oeb
Jeb

40
le8
l.8

E ESE
9 6
Oets 0.3
Qebs 0+3
6 5
Oe3 0e2
043 0s2
14 6
Ceb Ce3
0e6 Oe¢3
11 2
0e5 Osl
0e5 Oel
20 5
De9 De2
0.9 0.2
60 24
268 1.1
248 lel
THIS PAGE
THE SEASON

SE

10
0e5
Oe5

Det
Ol

040
0e0

0.0
00

0e0
040

19
0e9
0e9

D
SSE

13
Qe6
(VY]

IRECTION
S

30
l1ed
let

16
Oe7?
0.7

4
Qe2
042

1
00
0.0

o]
0.0
060

51
2els
244

SSw

41
1.9
1.9

34

1.6
le6

3.8

led

0s0
Cel

Zel
Cel

111
51
5.1

wWoW

59
2.7
27

126
58
5.8

18
0.8
0.8

0.1
0.1

Qe
0.0
207

9ed
9.6

80
347
367

183
Bel
Bel

36
17
1.7

21
1¢0
1.0

325
150
150

WNW

104
4LeB
408

154

940

DATA RECOVERY

WINTER

Nw

66
3.0
3.0

168
T8
T8

82
3.8
3.8

62
249
249

w3
240
240

421
194
19e4

{DEC 71 = FEB 72}

NNW

26
la2
la2

79
342
362

16
Oe?
D07

— W

[oN =]
[

Cel
Qe

115
S5¢3
5'3

N

19
0e9
Oe9

92
“we2

TOTAL

518

2349

2349

1023
4762
4762

354
1643
1643

168
7.8
T8
104
Ll
4e8

2161
100,0
10060

9942 PERCENT




30 FT WIND DATA

STASILITY INDEX A

SPEED (MPS)

0e0= 165
n
(2)

leb~ 440
tn
(2)

Lel= 640
(1)
(2}

6el= B0
(1)
(2)

OVER 8.0
(1)
(2)

ALL SPEEDS
(1)
t2)

(1)=PFERCENT O
(2Y=PERCENT O

NNE

0
0.0
0.0

1
Oel
0.0

1
Qeds
0.0

0
0.0
0e0

0
0.0
0.0

2
0.8
0.0

NE

040
0.0

2
0.8
0.0

4
le6
040

0
0.0
040

2
Oe8
040

3.1
Osl

Table H-33

SEABROOK
DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

DELTA T LESS THAN OR EQUAL TO =-1.9 DEGREES C PER 100 METERS

DIRECTION
ENE £ ESE SE SSE S SSw Sw wWSW W
0 0 0 0 0 0 0 1 0 0
040 040 0.0 0e0 0.0 Qe0 0.0 Qel 0.0 040
0.0 0.0 0.0 060 0.0 0,0 0.0 0.0 0.0 0e0
2 8 9 19 6 0 1 3 11 12
0.8 3,1 345 Te& 243 0.0 O« 1e2 4¢3 Ge?
0.0 0.l 0.l 0e2 0.1 0.0 0.0 0.0 0.1 Oel
8 8 5 13 3 0 .0 3 5 7
3.l 3.1 240 51 le2 0.0 0.0 1¢2 2.0 27
0.1 Oel 0.1 0e2 0.0 0.0 0.0 040 Cel Oel

16 3 0 0 0 0 0
6.3 le2 0.0 0.0 0.0 0.0 0.C 0
c

0e2 0.0 0.0 00 0.0 040 00 0.0

3 1 0 0 0 0 0 Q 0
le2 Q& 0.0 0.0 0.0 0.0 0.C 0.C 0.0 0.0
0.0 0.0 0.0 060 0.0 040 0.0 Ced 0.0 0.0

29 20 14 32 9 0 1 S 16 19
112 T8 5¢5 1265 3¢5 040 Qet 3.l 63 Teb
0e3 De2 0e2 Det Oel 00 Q.0 ) 2 Qa2

F ALL GOOD OBS FOR THIS PAGE
F ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 256

1 ;-0 )
& 0e0  Oe0:-.
0 Ve0

T WNW

Qe
0.0

15

549
0e2

0e2

040

L&
17.2
05

ANNUAL

NwW

Q.0
0.0

11
hed
0.1

18
7.0
0e2

(NOV 71 = OCT 720

NNW

N
0

0.0
0«0

040

TOTAL

5
2.0
Oel

104
4006
l1e2

92
3549
lel

45
1746
0e5

10
3.9
Oel

. 256
100,0
3.0




30 FT WIND DATA

STABILITY INDEX B

SPEED (MPS)

Oe0= 145
(1)
{2)

leb= 400
t1)
(2)

4el= 640
(1)
(2)

6esl= Be0
(1)
(2)

OVER 8.0
D)
(2)

ALL SPEEDS
(1}
(2

NNE

2
Oe8
0.9

1
Oet
0e0

1
Oeb
Oe0

0
0.0
040

0
0.0

" 0e0

o
la6
0.0

NE

0
0.0
040

2
0.8
0e0

3
le2
040

2
De8
040

1
Oeé
0.0

8

343
0l

DELTA

ENE

0
040
0.0

5.
240
Oel

8
3.3
Ol

2
0.8
040

0
0.0
0.0

15
6.1
0.2

T GRE

3.7
0ol

{1)=PERCENT OF ALL GOOD 0BS FOR THI
{2)=PERCENT OF ALL GOOD OBS FOR THE

TOTAL OBS FOR THIS PAGE

244

Table H-34
SEABROOK
DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS ANNUAL {(NOV 71 - OCT 72)
ATER THAN =1+9 BUT LESS THAN OR EQUAL TO -1.7 DEG C PER 100 METERS
DIRECTION

£SE SE  SSE S  SSW SW WOW W WNW NW  NNW N TOTAL
0 ) 1 0 ) ) 0 1 1 1 1 0 7
0.0 G0 Vel 040 De0 Qe 0.0 Qb Os& Qed Qel 040 29
0.0 0s0 040 0¢0 0¢0 0s0 040 0s0 040 0e0 0.0 000 0.1
13 12 9 0 0 8 12 13 21 19 6 6 133
503  4e9 3e7 00 040 343 449  5¢3 846 Ted8 2.5 245 5445
0.2 Oel 0Oel 0s0 240 0el 0Osl 042 0e2 0e2 0s1 Cel let
2 5 3 o 1 2 5 6 21 13 5 1 71
0.8 240 1e2 040 0ss 08 240 245 B8s6 5e3 240  Qeé 3146
040 Oel 0.0 0.0 0.0 00 Osl Osl Oe2 0e2 Oel 0e0 069
) 0 0 () 0 V] :0 ) 4 8 1 0 19
00 040 0.0 0.0 0.0 0.0 0,0 Qe l1e6 3.3 Qeks 0.0 7.8
0.0 00 Ce0 240 040 Qe  0sC 0.0 (:0  Qel 0.0 0.0 042
0 0 0 0 ) 1 0 0 1 4 1 0 8
0.0 0.0 00 040 060 Qe 0.0 0.0 Oel 1e6 Qek 060 3.3
0.0 00 0¢d 040 0.0 0ey 0.8 0.0 0.0 0.0 0.0 040 Oel
15 17 13 c 1 11 17 20 48 45 14 7 244
601 740 5e¢3 0s0 0e&  4s5 740 Be2 19¢7 18s4 5.7 29 10060
0e2 0e2 0e2 De0 0e0 0el 0e2 062 006 0e5 0e2 0Oal 249

S PAGE
SEASON




Table H-35
SEABROOK

30 FT WIND DATA DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS ANNUAL (NOV 71 « OCT 72)
STABILITY INDEX C - DELTA T GREATER THAN ~147 BUT LESS THAN OR EQUAL TO ~-1.5 DEG C PER 100 METERS

DIRECTION

SPEED (MPS) NNE NE ENE E ESE SE SSE S SSW SW WSW % Wiw NW NNw N TOTAL
0s0= 145 0 1 0 0 0 2 Q 0 0 0 0 2 1 1 2 2 11
(1) 0.0 0.3 040 0.0 040 05 0.0 Ce0 0.0 0.0 0.0 Oe5 043 Ce3 0e5 0e5 =~ 249

(2} 040 0.0 0.0 0.0 040 0.0 0.0 040 0.C 0.0 Ce0 0s0 0.0 0.0 Qa0 040 Oel

lab= 440 &4 3 1 7 21 24 11 1 2 10 29 25 29 18 8 2 195
(l) lol 008 003 1.9 5!6 60‘0 2.9 0.3 005 207 7-8 607 7.8 "’006 2.1 0.5 5201

(2) 060 0.0 0.0 Oel 042 03 0.l 0e0 0e0 0ol 063 0e3 0e3 Oe2 0.1 0.0 203

Gbel= 640 3 3 7 7 10 3 6 1 .2 5 6 11 26 31 7 1 129
(1} 0.8 Oe8 le9 1.9 207 0e8 le6 043 045 1.3 ls6 249 7.0 843 le9 Oe3 3445

(2) 0e0 00 Oel Osl Qel 0e0 Oel 0«0 00 Oel 1 Oel Oe3 Osé Oel 0.0 1e5

6e1= B0 0 0 2 2 0 0 0 0 0 o ‘o 3 8 13 2 0 30
(B3] 040 0.0 Q0«5 0+5 0e0 0«0 040 040 0.0 0.0 0.0 Oe8 2+1 3.5 Oeb 0.0 840

(2) 0.0 040 Qe0 040 0.0 040 0.0 0.0 0.0 Cel 0.0 0¢0 Vel 0.2 0.0 0.0 Oeb

OVER 8.0 0 1 0 1 0 [o] 0 0 0 [¢] 0 0 0 [ 1 o} 9
(1 0.0 0«3 0.0 0.3 0.0 00 0.0 0.0 0.0 De0_ 040U 040 0.0 l.6 0«3 0.0 2e4

(2} 0.0 0.0 0.0 0.0 0.0 040 0.0 Ue0 0.0 Ce0 C.C 0.0 0.0 Oel 0.0 040 0.l

ALL SPEEDS 7 8 10 17 31 29 17 2 4 15 35 41 64 69 20 5 T 374
tn 1.9 21 247 LYY 803 Te8 4e5 Oe5 lel 440 Ge4 1160 171 1844 53 le3 10040

(2 0.1 Oel Oel 0.2 Ded 0e3 0.2 00 3.0 0e2 Oe& Oe5 0.7 Oe8 02 Oel Lol

{1)=PERCENT OF ALL GOOD 0BS FOR THIS PAGE
(2)=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL OBS FOR THIS PAGE = 374




30 FT WIND DATA

STABILITY INDEX D -

SPEED (MPS) NNE NE ENE

0e0= 145 36 31 15
(1) 1.0 09 Qebs
(2) Oes Oet 0e¢2

leb= 440 67 111 ICi
(1 1.9 3.1 3.0
(2} 0.8 le3 1.3

Gel= 640 15 43 76
(B8] Oet le2 2.1

(2) 042 0e5 0e9

6el= 80 6 8 36
(1) 0e2 062 1.0

(2} 0.1 Oel Dot

OVER 8.0 o 7 27

(1) 0.0 0e2 Q08
t2) 040 Oel 0.3

ALL SPEEDS 124 200 261
(1 3.5 S5e6 Te3
(2] le5 2¢3 3.1

E

26
Oe7
0.3

76

2e1
0e9

30
0.8
Dol

9
0.3
Oel

17
0e5
0.2

158
Lok
l.8

Table H-36

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

ESE

28
0«8
Qe3

155
‘bels
le8

13
Dol
Oe2

(e N o]
o »
o

1
0.0
0.0

199
Seb
203

{1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE

{2)aPERCENT OF ALL GOOD 085 FUR THE SEASON

TOTAL OBS FOR THIS PAGE = 3561

0.0

178
50
21

DIRECTION
SSE S
46 «Q
le3 le1
0e5 Ce5
1c6 62
3.0 1e7
le2 0e7
1 6
0.0 042
0.0 Qel
o} 0
Ce0 0.0
0.0 0.0
0 0
Cl.C 0.0
0.0 Ce0
153 108
he3 3.0
1.8 le¢3

SSW

32

- 0.9

ol“

13
2.C

.0e9

14
Oete
%242

0
0.0
0.0

2.0

040

119
3.3
let

Sw

22

0eb
Ce3

125
3.5
le5

52
| )

Je6

wSw

45
1.3
0.5

139
349
1.6

W

56
17
0.7

124
345
1.5

A
1.2
0e5

15
0.‘.
0.2

Ol
Osl

247
549

209

Wilw

52
1.5

Oeb .

183
5.1
241

99
248
le2

51
1.".
Oeb

14
Ou&
02

399
112
4o

ANNUAL

Nw

52
145
Qe6

201
5.6
2els

139
349
leb

89
25
140

49
14
Geb

530
149
6e2

(NOV 71 = OCT 72)

DELTA T GREATER THAN —=1e5 BUT LESS THAN OR EQUAL TO =0.5 DEG C PER 100 METERS

NNw

54

N

47
1e3
Oe5

157
Leb
ls8

24
047
0s3

wn

090
040

233
605
247

TOTAL

620
174
Te3

1959
5540
2249

620
174
Te3

240
6e7
248

122
3e4
lete

3561
10040
4le7




30 FT WIND DATA

STABILITY INDEX E

SPEED (MPS)

0e0= 145
(1}

(2)

leb6= 440
(D]
t2)

bel= 640
(1)
(21

6sl= 8.0
(1)
{2)

OVER 840
(1)

(2)

ALL SPEEDS
(1)
(2)

NNE

28
1.0
0.3

25
0.9
Cas3

1
040
0.0

0
0.0
00

0
0.0
0.0

54

240

0eb6

NE

28
le0
0e3

13
0s5
0.2

2
0s1
0.0

0
0e0
0.0

4
Oel
0.0

47

le7

045

ENE

12
Oeb
Ol

25
0.9
0.3

26
049
0.3

18
07
0.2

12
Ool
Oel

12
[P
0.1

93
3¢
lel

Table H-37

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

ESE

21
Oe8
0.2

33
le2
Oets

5
0.2
Ol

70

25
Os8

{1)=PERCENT OF ALL GOOD OBS FOR THIS PAGE

(2)=PERCENT OF ALL G0OOD 0BS FOR THE SEASON

TOTAL OBS FOR THIS PAGE

2753

St

42
1e5
Oe5

DIRECTION

SSE S
54 17
20 248
0.6 . 069
35 29
1.3 1.1
Dot 043
1 2
0eC Oel
Q40 0.0
1 1
U0 040
0.0 00
0 0
0.0 0.0
Ce0 0.0
91 109
3.3 4eQ
lel 13

SSW

79
249
0.9

Sw

68

255
943
360

W

1l4
4el
le3

283
1C.3
33

24
09
0e¢3

QOel
0.0

0+0
040

425
15e4
5.0

Whw

120
TR
led

2E1

1542
3.3

43
16
045

ANNUAL

NW

T4
27
0.9

227
B2
2a7

46
1.7
045

13
0e5
0s¢2

el
Ue0

3690

13.1
4e2

{(NOV 71 = OCT 72)

DELTA T GREATER THAN =0.5 BUT LESS THAN OR EQUAL TO +l.5 DEG C PER 100 METERS

NNwW

37

68
245
Oe8

TOTAL

91l¢

- 3362

1047

1526
554
179

224
Bel
246

61
242
Oe7

28
1.0
0.3

-2753
10040
3242




30 FT WIND DATA

STABILITY INDEX F

SPEED (MPS)

DeO0= 1le5
t1)
(2)

leb= 440
(1}
(2)

Lol= 640
(1)
(2)

6al= Be0
(1)
(2)

OVER 8.0
(B]
(2)

ALL SPEEDS
(D]
(2)

NNE

11
1.6
Os1l

NE

3
Oe&
0e0

1

Oel
0«0

0
0.0
040

0
0.0
0.0

1
0.1
0.0

5

0e7
Q.1

Table H-38

SEABROOK

DISTRIBUTION OF WIND DIRECTIONS AND SPEEDS

ANNUAL

DELTA T GREATER THAM +145 BUT LESS THAN OR EQUAL TO +4e0 DEG C PER 100 METERS

0.1

10

Oel

17
2.5
0.2

13

l6
2e4
0«2

(11=PERCENT OF ALL GOOD 0BS FOR THIS PAGE

{2)=PERCENT OF ALL GOOD OBS FOR THE SEASON

TOTAL 0BS FOR THIS PAGE

= 669

DIRECTION
SSE S
19 18
258 a1
Oe2 0e2
2 2
Ca3 03
0.0 00
0 0
vel 040
U0 060
0 0
O-O 0-0
0.0 0.0
0 0
Qa0 040
Sed 0e0
21 20
3.1 340
0s2 D2

SSw

32
4e8
Oel

2
Cal3
0eC

- Q
D0
040

0.0

34
5el
Oets

Sw

4]
6ol
Qe

15

2.2
0.2

WSW

16
1l1.4
0.9
29
443
043
[¢]
Q.0

Dad

0.0
040

0.0
0.0

1G5

1547
1e2

55
82
Qb

WNW

98
1446
lel

42
643
Cel

Nw

NNW

17
2o
0e2

w

o
Ceb
040

0e2

(NOV 71 = OCT 72}

TOTAL

481
7149
56
185
2767




30 FT WIND DATA

STABILITY INDEX G

SPEED (MPS)

0e0= 145
(1)
(2}

lebe= 400
(1}
(2)

4el= 640
{1
(2)

6sl1= 840
(1)
(2)

OVER B840
(1)
t2)

ALL SPEEDS
(1}
(2)

{1)=DERCENT OF ALL GOOD OKE5 FOR
{2)=PERCENT OF ALL GOGOD OBS FOR

NNE

6
0.9
Oel

NE

6
09
0s1

0
0e0
040

0
0.0
Oe?

0
0.0
00

0

040
0.0

6
0e9
Ol

TOTAL OBS FOR THIS PAGE

DELTA

ENE

4

0eb
0.0

ce0

Je bl

240

Qe

Jel
3.0

692

GREATER THAN

E ESE
11 6
16 Oe?d
0.l Qel
0 8]
0.0 0+40
0.0 Cad
0 0
0.0 C.0
0.0 Qe
v o]
0.0 Ve0
0.0 0«0
Q0 0
0.0 0.0
0.0 0.0
11 6
1.6 09
Ol Ol
THIS PAGE
THE SEASON

+440 DEOGKRLES € PER 100 “LTERS

St

12
la7
Oel

0
040
0.0

0o
<« © O

Qe¥
0.0

0.0
0.0

12
1.7
0.l

Table H—39

DIRECTION
SSE S
10 16
1et P )
Cel Ce2
1 1
Jel iel
ved 040
J 0
Ge0 Ce0
Dol Jew
0 0
Ce0 0ed
o0 040
0 0
060 0.0
0.0 0.0
11 17
le6 245
Vel 0e2

Sk #3RUOK

DISTRIBUTION UF WIND DIRECTIONS AND SPLEDS

SSW

17
245
042

0
0.¢C

Ve

SRV

e o

(S v NS

(Y4l (o N o]
« o (M

~rNn s OCC

1053
1449
1c2

Dete
Ve0

040
Qev0

0.0
0.0

0.0
040

1C6
1543
lez

— W O

NNA

17
249

Qo2
V)
0s0

Ja.C

0.0
Jel

Jed

N

11
le6
Oel

{NOV 71 = OLT 72)

TOTAL

667
Gb6e4
Te8

25
3.6
0«3

0.2
0.0

0.0
0.0

Ce0
0.0

692
1000
8el




30 FT WIND DATA

TOTAL FOR ALL DELTA T STABILITIES

SPEED (MPS)

Oe0= 145
(1)
(2)

leb= 440
(1
(2)

Gel= 60
(1)
(21

6el= 8,0
(1
(2)

OVER 8.0
(1)
(2)

ALL SPEEDS
(1}
(2)

NNE

83
1.0
10

98
lel
lel

21
042
0e2

Je0
Je0

208
2els
264

NE

69
Vel
Q.8

132
1.5
le5

55
0e6

Qeb

10
Osl
Osl

16
0e2
Qe2

282
3.3
343

ENE

38
Oet
Qet

147

1.7

le7

110
1.3

1e2

6
.

~N~ N

Q
0
36

Oete
Oets

393
4eb
446

13

72
0.8
0.8

130
145
1e5

64
0.7
Qa7

28
0.3
0e3

31
Qe
Qe

325
3.8
3.8

ESE

68 -

0.8
Q.8

234
247
247

38
Qeé
Jets

w

L]
— O°

0
O
351

Gel
4ol

(1)=PERCENT OF ALL GOOD 0BS FOR THIS PAGE

{2)=PERCENT OF ALL 6OOD 28BS FOR THE SEASON

TOTAL OBS = B549

SE

103
142
le2

236
248
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PRLFACE & INTRODUCTION

In August 1972, Kling/Planning was asked by Public Service
Company of New Hampshire (PSNH) to undertake a land planning
and site design study for a proposed major generating station
at Seabrook, New Hampshire.

The site previously selected by PSNH for this two unit, 2280

Meqawatt generating plant contained approximately 650 acres.

I+ is located directly west of Hampton Harbor, in the Town of
Seabrook.

In order to carry out this study and to make appropriate design
recommendations it was necessary for Kling/Planning staff to
analyze the physical, environmental, and community character

of the site and its surrounding area in relation to the
constructlion and operation of the proposed generating station.

Specific engineering/operational, environmental, and communi ty
objectives for the study were derived from meetings and dis-
cussions with the staff of PSNH, with its prime engineering
consultant, United Engineers & Constructors (UEZC), 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 ultfimately emerged through a process ot balancing
environmental, engineering and community objectives and criteria.

Architectural studies dealt only with overail physical plant
location and visual relationships as seen from the surrounding
arcas without attempting to analyze in any major way the basic
plan layout engineered, to date, by PSNH and UE&C. Potential
concepts for a possible cducational center were discussed, but
not dealt with in the recommendations, beyond the question of
general location and access.

The qoneral location of the generating station's main structures
and the basic pattern of access roads and rail lines have becen
reasonably determined; however, adjustments in the orientation
or oxact location of individual components and service roads

may be necessary as more detalled engineering and architectural
design work continues.

Final plans, in terms of detalled site planning and landscape
design as well as architectural treatment of the building masses




and their interiors, remain to be developed. The basic land

use plan for protection, conservation, and actlve educational
and recreational use of the site will also require more detailed
articulation along .with 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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1. SCOPE & FUNCTION OF KLING/PLANNING ACTIVITIES

A.

Project Scope & Description

Scoee

The scope of Kling/Planning study was fo
provide PSNH with:

a. A comprehensive analysis of the
environmental characteristics and
deve lopment constraints of the pro-
posed slte for the Seabrook Generat-
ing Station.

b. A preliminary plan for the location
of the main building complex and a
generalized land use plan for the
balance of the land. :

Simply stated, the charge was to assist PSNH
in determining how 2 large generating sta-
tion could be built and operated in this
location in such a way as fo minimize nega-
tive environmental and community impact

and provide posltive recreational and
educational benefits to the Immediate and
larger communities.

Scope Limits

The proposed site, the focus of this study
had been selected by PSNH prior to the
initiation of this study; similarly, a
number of other decislons had been already
made. The size and general configuration
of the proposed generating station along
with the proposed method of cooling and a
number of other design construction and
operational requirements had been deter-
mined, and Kling/Planning was directed to
accept these established inputs.

This study was further limited to include
only the land above the extreme spring high
tide (elev. 7.5') from the promontory of the
site west to the Boston & Maine Rallroad




with the exception of the area west of the
tracks required for construction of the
generating station.

This study, specifically, was not to
include any analysis of the salt marsh,

the Brown's River area, Hampton Harbor,

the barrier beach or State Park, the

ocean, or the proposed intake and discharge
piping 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 miles southeast of the

County seat of Exeter and 5 miles northeast
of Amesbury, Massachusetts. The center of
the Boston Metropolitan Area is approximately
40 miles south of the site. The nearest
large population center, inclusive of the
small surrounding towns, Is Portsmouth,

New Hampshire, which is approximately

il miles north of the site.

The site contained within a 3000' radius from
the center of the generating station complex
conslists of approximately 650 acres of land
on the western shore of Hampton Harbor. Of
the total 650 acres, 430 acres are salt marsh,
220 acres are high ground of which 163 acres
lieseast of the B&M Rallroad tracks. The
area adjacent to the site is generailly

undeve loped and sparsely populated.

Physical Function Area Requirements

The followina table lists the component parts
of the generating station by function and
indicates the approximate land area required
for each (Figure 13:
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Function

a.

Plant facllities Area In Acres
Piant - Unit No. | 13
Plant - Unlt No. 2 10

Switchyard (345 KV) 1
Warehouse, gate house,
emp loyees & visitors
parking 4

Sub total

Construction process areas

Construction parking area 15
Construction operations

Area 1.5
Laydown area 10
Concrete batch plant 7
Heavy equipment

.maintenance area 3
Sub total

Environmental & Nuclear
Centers & allocated
exterior areas

Approximate Total Area

B. Record of Procedure & Analysls

1. Kling/Planning Study Objectives

28

46.5

————

85.5 Ac.

‘The objectives of the Kiing/Planning study
were as follows:

3.

survey and analyze the physlcal,

environmental, and community character

of the Seabrook site in Its site
context.

Survey and analyze the immediate

site

as to determine the best location and
orientation for the plant in consider-
ation of all relevant engineering,
operational, construction, environmental
and community Impact objectives and

criteria derived from this study.
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Consider the aesthetlic aspects of

the maln generating station structures
as to site location.on the site and
their visual impact on the surround-
Ing area.

Develop design concepts for plant
location and for the best lonqg term use
of all other land within the site

to be controlled by the PSNH.

Assist PSNH in preparation for their
presentations and hearings with the
Bulk Power Supply Site Evaluation

Comml ttee, the Public Utilities
Commission of New Hampshire, the public,
and others through the development

of pertinent models, written, and
graphic materials.

2. Reconnaissance and Survev

a.

Meetings with the staff of PSNH and
its enngineering staff to determine
their objectives and criteria for
the study and for the generating
station development.

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 ground. '

Meetings with PSNH and UEAC, together
and separately to define design
constraints, to discuss the location
of the plant, and to outline spatial
requirements of the plant's component
parts.

Discusslons with PSNH and Nuclear
Services Division of Yankee Atomic
Electric Company (Yankee) In reference
to determination of spatial requlrements
during the construction process both

Iin time and in area.




Interface with the following public
agencies to determine requlatory
controls, goals, objectives, attitudes,
and key Issues:

State of New Hampshire, Otfice of
State Planning

.

. Southeastern New Hampshire
Reqional Planning Commlission

Town of Seabrook Planning Board

Town of Hampton Falls Planning
Roard

. Town of Hampton




11, PRINCIPAL CRITERIA AND OBJECTIVES

AI

Engineering and Operational Objectives

The principal engineering objectives and criterla
were reviewed through a series of group working
sessions that Included members of the PSNH staff
responsible for the project, PSNH's consulting
englneer, UEAC, and Kiing/Planning. These
objectives are out!ined below:

I. Engineering/Operatlional Objectives

a.

Meet the englineering, 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, thelr relation-
ship to each other, and their position
and orientation on the site.

Accommodate an efficlent construction
process and layout through the analysis
of the area functlons, thelr relation-
ship to one another, and the work flow
of labor and materlals as per Kiing/
Planning discusslons wlth PSNH, UE&C,
and Yankee.

Minimize constructlion costs of the
proJect in the aggregate by considera-
tion of comparisons in the plant's
site location and orlentation, the
plant's process and layout, and the
road, rail, plplng, and transmisslon
Iine rights of way -- 