FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-39—{Potential Quaternary Features in the Site Region}
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EXPLANATION

FEATURES* COMPILED FROM CRONE AND
WHEELER (2000) AND WHEELER (2006)

(1) CLARENDON-LINDEN FAULT ZONE (CLF)
(2) CORNWALL-MASSENA EARTHQUAKE (CME)

(3) CATLIN LAKE-GOODNOW POND LINEAMENT (CGL)
(4) CHAMPLAIN LOWLANDS NORMAL FAULTS (CNF)
(5) OFFSET GLACIAL SURFACES (OGS)

(6) RAMAPO FAULT SYSTEM (RFS)

(7) KINGSTON FAULT (KF)

(8) DOBBS FERRY FAULT ZONE (DFF)

(9) MOSHOLU FAULT (MF)

(10) NEW YORK BIGHT FAULT (OFFSHORE) (NYBF)
(11) CACOOSING VALLEY EARTHQUAKE (CVE)

(12) LANCASTER SEISMIC ZONE (LS)
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Figure 2.5-40—{Site Vicinity Topographic Map 25-Mile (40-Km) Radius}

Index of USGS 1:100,000 maps
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This Image provided by MAPTECH Terrain Navigator Pro v.
is from U.S.G.S. 1:100,000-scale metric Topographic Series
Syracuse and Pulaski, NY Quadrangles, 1985.

Datum is National Geodetic Vertical Datum (NGVD) 1929.
Contour Interval is 10 Meters.
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Figure 2.5-41—({Site Area Topographic Map 5-Mile (8-Km) Radius}
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This Image provided by MAPTECH Terrain Navigator Pro
v. 3.0 is from U.S.G.S. 1:100,000-scale metric Topographic
Series Syracuse and Pulaski, NY Quadrangles, 1965.
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N Datum is National Geodetic Vertical Datum (NGVD) 1929.
Contour Interval is 10 Meters.
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-42—({Site Topographic Map 0.6-Mile (1-Km) Radius}

26

NIAGARA MOHAWK
NINE MM_E POINT
e
S T
RICK L~ A
wsmpm%

iy HOHUY S

D T I e
i
\ (@

/

0 1000 2000 4000 6000
SCALE, FEET .
NEW YORK
QUADRANGLE LOCATION

NOTES:

This Image taken from U.S.G.S. Topographic 7.5 Minute Series
West of Texas (1982) and Oswego East (1978), NY Quadrangles.
Datum is National Geodetic Vertical Datum (NGVD).

Contour Interval is 10 feet.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-43—{Site Vicinity Geologic Map 25-Mile (40-Km) Radius}
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NOTE: FOR DESCRIPTION OF MAP UNITS SEE FIGURES 2.5-44 AND 45.
SOURCES:
1.  GEOLOGIC MAP OF NEW YORK, ADIRONDACK SHEET,
NEW YORK STATE GEOLOGIC SURVEY, 1970.
2.  GEOLOGIC MAP OF NEW YORK, FINGER LAKES SHEET,
NEW YORK STATE GEOLOGIC SURVEY, 1970.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-44—{Site Vicinity Geologic Map 25-Mile (40-Km) Radius Unit Descriptions
- Adirondack Sheet}

r GLACIAL AND ALLUVIAL DEPOSITS INTRUSIVE PEGMATITE DIKES
g s Q Underlying bedrock geology unknown. . » Granite pegmatite dike (unmetamorphosed).
s) E
) £ q
i METAMORPHIC ROCKS OF IGNEOUS ORIGIN
RD Metagabbro, olivine metagabbro, derived ampnibo-
lite.
~ MES0Z01C INTRUSIVES >
2 I a Metanorthosite and anorthositic gneiss; overprint
ol 8 K¢ Eiroterzoklionyne signifies dark mineral content in excess of 10 per.
S |8 % cent (mainly gabbroic o noritic metanorthosite;
S 8® B . mafic mineral percentage contoured in northwest-
21 &8s Kitp  Trachyte porphyry laccolith (?) at Cannon's Point ern Marcy massif (St. Regis Quadrangle); contour
Y35 near Willsboro, Essex County. value shown on high side of contour line
i also ach, ack, amu
L
Relative ages of units listed below are unknown.
METAMORPHIC ROCKS OF SEDIMENTARY ORIGIN
(PROBABLY INCLUDES SOME METAVOLCANICS)
] MEDINA GROUP AND QUEENSTON FORMATION bap  Biotitequartzplagioclase_gneiss, amphibolite, and
up to 100 ft. (30 m) bap related mignatit; locally silmanii; commonly
gametiferous in and adjacent to Adirondack Higl
SmOq  Unditferentiated Medina Group: Grimbsy Formation lands.
L | emog —sandstones, shale; and Queenston Formation— bupa  Biotite-quartz plagiocase gneiss, commonly very low
( siltstone, shale bapd biotite content, with interbedded feldspathic and
biotitic quartzite and amphibolite; sillimanite and
< gamet common, graphite sporadic.
2 s Dolomitic and caloitic marbles interlayered with
£ & significant amounts of calcsilicate rock, metasedi
3 LORRAINE, TRENTON, AND BLACK RIVER GROUPS mentary amphibalite, pyroxene granulite, and various
= 0 m, gneisses; includes interlayered diopsidic and tremo-
5 up to 1600 ft. (430 m) ik
g fitic marble_and quartzite, and talctremolite rock
E 0swego Sandstone. Ydr:ge;)ﬂ in Balmat-Edwards belt, northwest Adiron:
L’:lﬁ:w and Whetstone Gulf Formtions—siltstone | 1 b Quartrfeldspar gneiss with variable amounts of
Utica Shale sab garnet, sillimanite, biotite
Austin Glen Formation (Pawlet in Vermont)—gray
ke Skl Predominantly calcitic and dolomitic marble, vari-
. mb i arble, vari-
Canajoharie Shale, includes Hortonville and Ira mb iy silicsous; n part with calcsiliate rock and
Shales in Vermont Sonbate.
Ioerville Shale (in Vermont) i
Stony Point Shale. mu  Undivided metasedimentary rock and related migma:
Cumberland Head Argilite. e
o Trenton Group. il
In Black River Valley: Cobourg Formation—Hilier B P . oo
e g e e e ol Tomostors ot Quartaite, quartz schist and graphitic schist; i part
Member. Dentey. Sugar River Kings Fals, and Rock feldspathic, micaceous, gametiferous, sillimanitic.
land Limestones.
In Champlain Valley: Glens Falls Formation-Montreal
shale and limestone Member, Larrabee limestone
Member.
Obr Black River Group.
In Black River Valley: Chaumont Limestone—lo. METAMORPHIC ROCKS OF UNCERTAIN ORIGIN
SRty el [Lomvit Limimnc; Pamsila Fumston Mangeritic, Syenitic, Charnockitic, and Quartz
Facns, SILEILSS ’ Syenitic Gneisses
in Champlain Valley: Amsterdam, Isle La Motte, and
£ o ;f;‘“‘g': Z':'“fséfa”ci‘ ;:’e"re‘é"'ﬁ“p‘gs‘j;‘zmded e 5  Ferrohedenbergitefayalite granite and granitic
e br t ] neiss.
H Falls and Orwell Limestones. e ¢
z In Canada. , Verulam, Bobcaygeon, Gull River
e . .L(\mﬂ(nn;sl‘s‘mﬂun;:KT‘DMDS‘:HP e o 2 has  Horblendequrtz syeitic gniss. Ovarrnt g
b1 ot aconic Mélange—chaotic mixture of Early Cam S fes inequigranular texture.
2 brian thru Middle Ordovician pebble to block-size =) Lo
clasts in a pelitic matrix of Middle Ordovician =] i
(Barneveld) age. Rims and floors earlier submarine S hs  Horblende syenitic gneiss, in part biotitic. Qver
gravity slides of Taconian Orogeny. &9 print signifies inequigranular texture.
0Cs  Cambrian thru Middle Ordovician (Barneveld) car -
bonate rocks occurring as slivers caught along =
thrusts of later allochthones, or carbonate blocks 8 phgs  Chamockitic, granitic, and quartz syenkic gneissas,
in Taconic Melange H e variably leucocratic, containing varying amounts of
{ hornblende, pyroxenes, biotite; may contain inter-
layered amphioolite, metasedimentary gneiss, mig-
matite. Overprint signifies inequigranular texture or
. phacoidal structure.
S phas  Charnockite, mangerite, pyroxene-(hornblende)-quartz
2 CHAZY GROUP dss; 5 if
S h syenitic gneiss; overprint signifies  inequigranular
g 0725 ft. (0221 m. L exture.
o Och Valcour, Crown Point, and Day Point Limestones. —
e locally reefy, Ste. Thérese Siltstone at base; Middle Magorie, TGN ORIt e TTTane,
bury Limestone in nont; St. Martin and Rock: ps ‘b"”‘ ende) S)ff."‘ ic gnerss; "‘f“"f b HislCammon
clffe Limestones in St. Lawrence Valley. Includes B
some Otbr and Obk adjacent to Champlain Thrust
in Vermont. | Miscellaneous
| am  Amphibolite, commonly biotitic; garnetiferous, py-
N - roxenic, in and adjacent to Adirondack Highlands.
r hbe  Biotite and/or hornblende granitic_gneiss, locally
g pyroxenic; commonly with subordinate leucogranitic
. oA e gneiss, biotite-quartz-plagioclase gneiss, other meta-
Lo s Tone sedimentary rocks, amphibolite, migmatite. Amphib-
to 25500 ft. (760 m) olite with porphyroblasts of K-feldspar locally
w to ( prominent in northwest Adirondacks. Overprint sig-
Obk  Beekmantown Group (in part) nifies inequigranular texture or phacoidal structure.
| In St. Lawrence Valley: Ogdensburg Dolostone In northwest Adirondacks, grades into phg.
& Beauharnois Dolostone in Canada) . . .
InChamplain Valley: Providence Island Dolostone; ‘ s Loucograniti (alaski) gneiss sodic plgiocase
Fort Cassin Formation—limestone, dolostone; Fort ig ranges from generally subordinate to locally domi-
Ann Formation (Spel % Clinton_and_Essex nant; locally, with biotite, hornblende, pyroxene,
| Counties)—limestone, dolostone; Cutting Formation gamet, sillimanite, disseminated magnetite; com-
| ~dolostone locally cherty), limestone,” sifstone monly contains metasedimentary layers, amphibolite,
In Vermont: includes Bridport, Bascom, Cutting, and migmatite; plagloclase-rich variety s host to magaet-
| Sheaeaonatod ite ore bodies in eastern Adirondacks.
| OSth  Theresa Formation—dolostone, sandstone ~ (Cha Pyroxene and/or homblende granitic gnelss, biotitic
| teauguay in Quebec) in_part; sodic plagioclase ranges from
suay 3 generally
- slivers, as 0ks zbove. subordinate to ‘locally dominant; plagioclase-rich
| 2 Beekmantown Group (in part). facies locally contain disseminated magnetite and
£ In Champlain Valiey: Whitzhall Formation—dolostone, magnetite ore bodies; grades westward into hbg,
= fimestone (with Cryptozoon reefs); Ticonderoga and southward into Ig.
Formation—dolostone (locally cherty), sandstone
don Springs Dolostone; Danoy
stone, quartzite, dolostone
€wmd In Vermont: Winooski Dolostone, Monkton Quartz
ite, and Dunham (Rutland) Dolostone. UNDIVIDED AND MIXED GNEISSES
c Potsdam Sandstone (Covey Hill in Quebec). . . -
| Ko barintodin 3ME  Interlayered amphibolite and granitic, charnokitic,
| i mangeritic, or syenitic gneiss.
mug  Interlayered metasedimentary rock and granitic,
| chamockitic, mangeritic, or syenitic gneiss.
_ ) ach  Hybrid rock: mangeritic to_charnockitic gneiss with
2 EUGEOSYNCLINAL (ALLOCHTHONOUS) SEQUENCE 5 xenocrysts of calcic andesine and, locally, xenoliths
2 up 1o 3000 ft.2 (900 m of anorthosite; with increasing percentage of
2 - e anorthosite component, passes  gradationally into
E TS 'JZ:“Q‘J”V\‘?" and Indian River Formations—shale oot ot
- Op Op Poultney Formation and “C" Members}—shale, ack Interlayered gabbroic or noritic metanorthosite,
Sow slate, siltstone. i mangerite or charnockite, and the ach lithology
ey Formation (“A” Member)—shale, limestone. ¢ described above.
fom Hatch Hil Formation—shale, dolostone; West Castle-
s ton Formation—shale, limestone, conglomerate MU Hybrid rock: ranges from anorthositic rock with local
£ 26m  Mettawee Slate (Bull in Vermont) includes Castleton S blocks, shreds or layers of undifferentiated meta-
€ North Brittain) Conglomerate. Mudd Pond Quartz- sediment, to mappable roof pendants and/or xeno
S| ite, Zion Hill Quartzite, and Bomoseen Graywacke liths of metasediment in anorthositic rock.
Members
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-45—{Site Vicinity Geologic Map 25-Mile (40-Km) Radius Unit Descriptions
- Finger Lakes Sheet}

e | é MESOZOIC INTRUSIVES NONTAGALINEST ORISKAY
g 235 I KJk  Kimberlite and alnoite dikes and diatremes. ONDNDAGS 7:@3%{‘“5’3 15 SANDSTONE
2988 T . (2345 m.)
w (e Kk~ m Don  Onondaga Limestone—Seneca, Morehouse (cherty)
= = CONNEAUT GROUP m and Nedrovpvd Limest?ne IMbm;:ms' Edgecliff cherty
~ 600-1000 ft. (180-300 m) Do Limestone Member, local bioherms.
Det Germama Fovmanongshale sandstone; Whitesville = o Dy Sondstone;
ale 2
Wellste Formalmn—shale, sandstone; Cuba Sand- s HELDERBERG GROUP
stone. a 0200 ft. (060 m)
g E Dhg  Coeymans and Manlius Limestones; Rondout Dolo-
CANADAWAY GROUP 3 e
, 800-1200 ft. (240-370 m) AKRON DOLOSTONE, COBLESKIL LISTONE
Dcy  Machias Formation—shale, siltstone; Rushford Sand- ND SALINA GRO!
stone; Caneadea, Canisteo, and Hume Shales; Can- 700-1000 ft. (210~ 3[10 m)
aseraga Sandstone; South Wales and Dunkirk Shales; Sab  Akron Dolostone; Bertie Formation—dolostone, shale.
Ir{ Pennsylvania: Towanda Formation—shale, sand- Scy  Camillus and Syracuse Formations—shale, dolo-
stone. stone, gypsum, salt.
Cobleskill Limestone; Bertie and Camillus Forma-
JAVA G tions—dolostone, shale.
Syracuse Formation—dolostone, shale, gypsum, salt.
. . 300700 ft ‘90 210 m) H Vernon Formation—shale, dolostone.
Dj Wiscoy Formation—sandstone, shale; Hanover and s
Pipe Creek Shales. 2
b LOCKPORT GROUP
8 80-175 ft. (2555 m)
WEST FALLS GROUP B Sl Oak Orchard and Penfield Dolostones, both replaced
- 1100-1600 ft. (340-490 m.) eastwardly by Sconondoa Formation—limestone,
S Dwn  Nunda Formation—sandstone, shale. dolostone.
§ Dwg  West Hill and Gardeau Formations—shale, siltstone;
2 Roricks Glen Shale; upper Beers Hill Shale; Grimes CLINTON GROUP
5 Siltstone. 150325 ft. (40-100 m.)
2 Dwr  lower Beers Hill Shale; Dunn Hill, Millport, and Sr Decew Dolostone; Rochester Shale.
= Moreland Shales. Sik Iandeau::llt Utrr:estwel \tl‘:nll\-lams«zn Shgled Wg;'c?tt
y tn iy 9 v urnace Hematite; Wolcof Imestone; Sodus Shale;
e Eg;‘rggtioimgﬁgllgn s_'sna:ttinsr‘tgneém:;:‘agle,sn:;l:st Al F BearHCveek Shale; Wallington Limestone; Furnace-
o ot Sile, SESO0% g = vlle Hematite; Maplewood Shale; Kodak Sandstone.
Dwarm: “New Wilford” Formation—sandstone, shale. £ el Herkimer Sandstone; Kirkland Hematite; Willowvale
Dwrg Gardeau Formation—shale,, siltstone; Roricks Glen =2 Shale; Westmoreland Hematite; Sauquoit Formation
Shale. e —sandstone, shale; Oneida Conglomerate.
Dws  Slide Mountain Formation—sandstone, shale, con- %’
glomerate. § . s MEDINA GROUP AND QUEENSTON FORMATION
Dwm  Beers Hill Shale; Grimes Siltstone; Dunn Hill, Mill- 0900 ft. (0-270 m)
port, and Moreland Shales Sm Medina Group: Grimbsy Formation—sandstone, shale.
Oq Queenston Formation—shale, siltstone.
SONYEA GROUP Sm0q lFJnm"erentlated Medina Group and Queenston
2001000 ft. (60-300 m) T
Ds In west: Cashaqua and Middlesex Shales. =
In east: Rye Point Shale; Rock Stream (“Enfield") S LORRAINE GROUP
Siltstone; Pulteney, Sawrmll Creek, Johns Creek, and 3 700-900 ft. (210-270 m.)
Montour Shales. g [¢5} Oswego Sandstone.
5 So; 0w P;‘ﬂ?ski and Whetstone Gulf Formations—siltstone,
= shale.
GENESEE GROUP AND TULLY LIMESTONE s
200-1000 ft. (60-300 m.) Opw
Dg  West River Shale; Genundewa Limestone; Penn Yan 2 wg'gﬁ’;'%',“ ggglnwm
and Geneseo Shales; all except Geneseo replaced s o Utica Shal
by Ithaca Formation—shale, siltstone =8 ‘ el
and Sherburne Siltstone. Eé
Dgo  Oneonta Formation—shale, sandstone. S
Dgu  Unadilla Formation—shale, siltstone.
Dt Tully Limestone.
HAMILTON GROUP
600-1500 ft. (180-460 m.)
Dhmo  Moscow Formation—In west: Windom and Kashong
Shales, Menteth Limestone Members; In east: Coop-
erstown Shale Member, Portland Point Limestone
Member.
Dhid  Ludlowville Formation—In west: Deep Run Shale,
Tichenor Limestone, Wanakah and Ledyard Shale
- Members, Centerfield Limestone Member. In east:
S King Ferry Shale and other members, Stone Mill
S Sandstone Member.
g g Dhsk  Skaneateles Formation—In west: Levanna Shale and
=] ® Stafford Limestone Members; In east: Butternut,
o = Pompey, and Delphi Station Shale Members, Mott-
= = ville Sandstone Member.
Dhmr  Marcellus Formation—In west: Oakta Creek Shale
Member; In east: Cardiff and Chittenango Shale
Members, Cherry Valley Limestone and Union
Springs Shale Members.
Dhpm  Panther Mountain Formation—shale, siltstone, sand-
stone.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-46—({Site Area Geologic Map 5-Mile (8-Km) Radius}
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NOTE: FOR DESCRIPTION OF MAP UNITS SEE FIGURES 2.5-47 AND 48.
SOURCES:
1. GEOLOGIC MAP OF NEW YORK, ADIRONDACK SHEET, NEW YORK STATE
GEOLOGIC SURVEY, 1970.
2.  GEOLOGIC MAP OF NEW YORK, FINGER LAKES SHEET, NEW YORK STATE
GEOLOGIC SURVEY, 1970.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-47—({Site Area Geologic Map 5-Mile (8-Km) Radius Unit Descriptions -
Adirondack Sheet}

r GLACIAL AND ALLUVIAL DEPOSITS NTRUSIVE PEGMATITE DIKES
2 5 Q Underlying bedrock geology unknown. 2 » Granite pegmatite dike (unmetamorphosed).
£] 3 a
]
et s METAMORPHIC ROCKS OF IGNEOUS ORIGIN
2% o) 8b Metagabbro, olivine metagabbro, derived amphibo:
W lite.
~ ( MESOZOIC INTRUSIVES
g Kid - Lamprophyre, trachyle, and thyalte dikes; ot shown 2 Metanorthosite and anorthositic gneiss: nvevpnr“
P e | KJd in Proterazoic terrane signifies dark mineral content in excess of 10
S |&s8 o cent (mainly gabbroic or noritic il
5<% , mafic mineral percentage contoured in northwest-
AR Jtp  Trachyte porphyry laccolith (?) at Cannon’s Point em Marcy massif (St. Regis Quadrangle); contour
2|35 near Willsboro, Essex County. value shown on high- side of contour-line
§ also ach, ack, amu.
Relative ages of units listed below are unknown.
METAMORPHIC ROCKS OF SEDIMENTARY ORIGIN
{PROBABLY INCLUDES SOME METAVOLCANICS)
58 MEDINA GROUP AND QUEENSTON FORMATION bap  Biotite-quartzplagioclase gneiss, amphibolite, and
33 uwp to 100 ft. (30 m) related migmatite; locally sillimanitic; commonly
= gametiferous in and adjacent to Adirondack High-
L SmOaq  Undifferentiated Medina Group: Grimbsy Formation Tands.
< indstones, shale; and Queenston Formation— bapa  Biotite quartz-plagioclase gneiss, commonly very low
srmlane shale. in biotite content, with interbedded feldspathic and
biotitic quartzite and amphibolite; sillimanite and
5 gamet common, graphite sporadic.
2 =3 Dolomitic and caleitic marbles interlayered with
H & significant amounts of calcsilcate rock, metasedi
3 LORRAINE, mwm AND BLACK RIVER GROUFS mentary amphibolte, pyroxene granulite, and various
= 0 1600 ft. gneisses; includes interlayered diopsidic and tremo-
E fitic marble_and uartzite, and talcAremalite rock
S Oswego Sandstone. (mme: in BalmatEdwards belt, northwest Adiron-
Fulaehd nd Whstslon Gl Formatioes.. el et gord  Quartefeldspar gneiss with variable amounts of
i biotite
Utica Shale b gamet, sillimanite, biotite
Austin Glen Formation (Pawlet in Vermont)—gray-
wacke, shale
mb Predominantly calcitic and dolomitic marble, vari
Canajoharie Sm: includes Hortonville and Ira 20ly siiceouss I part with calcsilate rock and
Shales in Vermont Sotibolfe
Ioerville Shale (in Vevmanu
Stony Point Shale, mu Undivided metasedimentary rock and related migma
¢ Cumberland Head Argillte i tite
ot Trenton Group.
LD e QY’””M?"‘;‘Zf’ﬁfﬁ"f‘“ﬁ‘“(‘*”;’“” | at Quertzite, quartz schist and graphitic schist; in part
| ety Kk a feldspathic, micaceous, gametiferous, sillimanitic
Member; DMFE‘, Sugar River, Kings Falls, and Rocl
fand Limestones
n Champlain Valey: iens Falls Formaton Montreal
shale and limestone Member, Larrabee limestone
Member.
Obr Black River Group.
In Black River Valley: Chaumont Limestone—lo- METAMORPHIC ROCKS OF UNCERTAIN ORIGIN
cally cherty; Lowville Limestone; Pamelia Formation Mangeritic, Syemm Charnockitc, and Quartz
—dolostone, shale, arkose. nitic Gneisses
In Champlain Valley: Amsterdam, Isle La Motte, and
s Lowville Limestones: Pamelia Dlostone 5 Forohedenbergiefayaite granite and granitc
e Trenton and Black River Groups, undiided. Glens greiss.
é Falls and Orwell Limestones.
z In Canda: Lndsay, Verua, Gabcaygeon, Gl River S
® o Limstones; Shadow Lake Dolosto £ hos  Homblende-quartz syenitic gneiss. Overprint signi-
-] Ot Tucoric. Wéanie.chatic méxur of Exly Gom 5 i fies. inequigranular texture.
2 brian thru Middie Ordovician pebble to block-size e ‘
clasts in a pelitic matrix of Middle Ordovician =4 —
(Barneveld) age. Rims and floors earlier submaring S T s Homblende syenitic gneiss, in part biotitic. Over-
gravity slides of Taconian Orogeny. g Sk print signifies inequigranular texture.
0ocs Cambrian thru Middle Ordovician (Barneveld) car- o
bonate rocks occurring as slivers _caught along =
1husts of later allochipones, o carbonats blocks 8 g Charakitic,grante, and quarz syenitc neises,
in Taconic Mélange s variably leucocratic, containing varying amounts of
horalente, pyroseres, bots, may cotan it
layered amphibolite, metesedimentary gneiss, mig-
matite. Overprint signifies inequigranular texture or
. phacoidal structure.
S phas  Charnockite, mang yroxene-fhormblende)-quartz
s CHAZY GROUP it gnéss averpint signifes Inequigranlar
2 0725 ft. (0221 m) syel 'f‘c K eiss; overprint signi quigr:
2
£ Och n o & 3
Y:!Sﬁ“'mi'f”%‘f“v‘?lri"fs'??Zm'}J"a'« LJZ!Z“WS.?E s Mangerite, pyroxene syenitic _gneiss, pyroxene-
by Limestone in Vermont; St Martin and Rock- s {hormblene) tyonitic gaolss: mesoparthits, cormmon.
ciffe Limestones in St. Lawrence Valley. Includes Overprint signifies inequigranular texture.
Some bt and OOk adatent 5 Champin et
in Vermon! Miscellaneous
am Amphibolite, commonly biotitic; garnetiferous, py-
b i rocenic, in and adjacent to Adirondack Highiands.
| hbg  Biotite and/or hornblende granitic gneiss, locally
| Ppyroxenic; commonly with subordinate leucogranitic.
| = . gneiss, biotite-quartz plagioclase geiss, other mets
| 58 BEEKMANTOV\!{‘IM%S%JP Aﬁf{?ﬂé\[ﬁfausaNDSTONE sedimentary rocks, amphibolite, migmatite. Amphib-
£3 olite with_ porphyroblasts of Kfeldspar _locally
58 prominent in northwest Adirondacks. Overprint sig-
| 7S i Beskmantom G nifies inequigranular texture or phacoidal structure.
| p (in part .
rdoiedalad g,dgpghu,g Dolostone In northwest Adirondacks, grades into phg.
| Beutortas estone . Comady & PR :
| in’ Champlain Valey: Providence liland Dolostone g Leucngl‘amhc (alaskitic) gneiss; sodic_plagioclase
Fort Cassin Formation—limestone, dolostone; Fort ranges from generally subordinate to locally domi-
| Ann Formation (Spellman of Clinton and_ Essex nant ocally, wih Bote, homblende, pyrosene,
Counties)—limestone, dolostone; Cutting Formation gamet, sillimanite, disseminated magnetite; com.
| Zdolostone flocally ‘cherty, limestone..sitstone monly contains metasedimentary layers, amphibolite,
| In Vermont: includes Bridport, Bascom, Cutting, and ':”g'“a"‘:ed"‘a?‘“mie "%““‘f - host to magnet
| e Chbanato ite-ore bodies in eastern Adirondacks
OCth  Theresa Formation—dolostone, ~sandstone  (Cha- s Pyroxen and/or horlende grantic gness, ittc
_ teauguay in Quebeo o in_part; sodic plagioclase ranges from generally
s o€ slivers, as Ofis above. suhwdma(e to locally dominant; plagioclase-rich
2 €0k Beekmantown Group (in part) facies locally contain disseminated magnetite and
£ In Champlain Valley: Whitehall Formation—dolostone, magnetite ore bodies; grades westward into hbg,
3 limestone (with Cryptozoon reefs); Ticonderoga and southward into lg.
Formation—dolostone. (locally cherty), sandstone.
| In Vermont: Clarendon Springs Dolostone; Danby
Formation—sandstone, quartzite, dolostone,
©wmd In Vermont: Winooski Dolostone, Monkton Quartz-
| ite, and Dunham (Rutiand) Dolostone. UNDIVIDED AND MIXED GNEISSES
| €p  Potsdam Sandstone (Covey Hill in Quebec). fe
Cc InVermont: Cheshire Quartite. e Interlayered amphibolite and granitic, chamokitic,
mangeritic, or syenitic gneiss.
| Mg Interlayered metasedimentary rock and _granitic,
4 chamockitic, mangeritc, or syenitic gneiss.
rig
. aci Hybrid rock: mangeritic to_charnockitic gneiss with
[UK‘.EOSYNCUNA ALLOEH!HUN"US SEQUENCE | ek xenocrysts of calcic andesine and, locally, xenoliths
3 0 3,000 ft.? (900 m. v annnhnsl e; with increasing percentage of
S Omi Mount Merino and Indian River Formations—shale, SewoIet, pasces pradationaly Inta
S omi kil Snorhostc rocks
Op Op  Poultney Formation (*B" and “C” Members)—shale ack  Interlayered gabbroic or noritic metanorthosite,
[ slate, sltstone. mangerite o charnockite, and the ach lithology
o Poultney Formation (“A” Member)—shale, limestone; described above
m Hatch Hill Formation—shale, dolostone; West Castle-
5 ton Formation—shale, limestonc, conglomerate. amu Hybrid rock: ranges from anorthositic rock with local
£ cm Mettawee Siate (Bull in Vermont), includes Castieton blocks, shreds or layers of undifferentiated meta-
g (North Brittain) Conglomerate. Mudd Pond Quartz: sediment, to ma‘vpabie‘ roof Dendz_n_(s and/or xeno-
S| ite, Zion Hill Quartzite, and Bomoseen Graywacke liths of metasediment in anorthositic rock.
er (&
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-48—({Site Area Geologic Map 5-Mile (8-Km) Radius Unit Descriptions -
Finger Lakes Sheet}

g - § MESOZOIC INTRUSIVES ONONDAGA LIM;EsS';ggEnAN(lz}aaglsnlff;NV SANDSTONE
52 N = 5 - . (23-45 m)
§ £s KJk  Kimberlite and alnoite dikes and diatremes. Don  Onondaga Limestone—Seneca, Morehouse (cherty)
@ (-2 KJk and Nedrow Limestone Members, Edgecliff cherty
< CONNEAUT GROUP Limestone Member, local bioherms.
"\ 600-1000 ft. (180-300 m.) Do Qriskany Sandstone.
Germania Formation—shale, sandstone; Whitesville s
Formation—shale, sandstone; Hinsdale Sandstone; s
Wellsville Formation—shale, sandstone; Cuba Sand- H HELDERBERG GROUP
stone. =h 0:200 ft. (0-60 m)
§ Dhg  Coeymans and Manlius Limestones; Rondout Dolo-
CANADAWAY GROUP S
800-1200 ft. (240-370 m.)
Machias Formation—shale, siltstone; Rushford Sand- SERON|DOLOSTORE XCORLESKIEIURESIORE,
th AND SALINA GROUP
stone; Caneadea, Canisteo, and Hume Shales; Can- X -
aseraga Sandstone; South Wales and Dunkirk Shales; U (AT ()
n F & L fawanda For hal, sar?di Sab  Akron Dolostone; Bertie Formation—dolostone, shale.
stone. ' Scy Camillus and Syracuse Formations—shale, dolo-
stone, gypsum, salt.
JAVA GROUP Scc Cobleskill Limestone; Bertie and Camillus Forma-
300700 ft. (90210 m) S g;rzi:siokﬁ:::ib:ﬂilosmne shale, gypsum, salt.
"l‘\li\psgnzrefgl:rvga;;?gl;sandstcne, shale; Hanover and 8§ Vernon Formation—shale, dolostone.
2
WEST FALLS GROUP 5 Nt
1100-1600 ft. (340-490 m) =4 N L )
5 Nunda Formation—sandstone, shale. E) S Oak Orchard and Penfield Dolostones, both replaced
§ West Hill and Gardeau Formations—shale, siltstone; fi?ﬂss:’tanw;y byjiSconnicaEormationslivestoney
2 Roricks Glen Shale; upper Beers Hill Shale; Grimes g
5 Siltstone.
= lower Beers Hill Shale; Dunn Hill, Millport, and CLINTON GROUP
= Moreland Shales. 150-325 ft. (40-100 m)
Nunda Formation—sandstone, shale; West Hill Sr Decew Dolostone; Rochester Shale.
Formation—shale, siltstone; Corning Shale. ik Irondequoit Limestone; Williamson Shale; Wolcott
Dwnm  “New Milford” Formation—sandstone, shale. Furnace Hematite; Wolcott Limestone; Sodus Shale;
Dwrg Gardeau Formation—shale, . siltstone; Roricks Glen Bear Creek Shale; Wallington Limestone; Furnace-
Shale. = ville Hematite; Maplewood Shale; Kodak Sandstone.
Dws  Slide Mountain Formation—sandstone, shale, con- § Scl Herkimer Sandstone; Kirkland Hematite; Willowvale
glomerate. = Shale; Westmoreland Hematite; Sauquoit Formation
Dwm  Beers Hill Shale; Grimes Siltstone; Dunn Hill, Mill- 5 S , shale; Oneida Ci
port, and Moreland Shales H
= MEDINA GROUP AND QUEENSTON FORMATION
SONYEA GROUP 0-900 ft. (0-270 m)
200-1000 ft. (60-300 m.) Sm Medina Group: Grimbsy Formation—sandstone, shale.
Ds In west: Cashaqua and Middlesex Shales. . Oq Queenston Formation—shale, siltstone.
In east: Rye Point Shale; Rock Stream (“Enfield”) - SmOq Undifferentiated Medina Group and Queenston
Siltstone; Pulteney, Sawmill Creek, Johns Creek, and Formation.
Montour Shales.
=
s
GENESEE GROUP AND TULLY LIMESTONE 2 LORRANE{GHOUR
3 700-900 ft. (210-270 m.)
200-1000 ft. (60-300 m.) S
N =< Oo Oswego Sandstone.
West River Shale; Genundewa Limestone; Penn Yan S Oo. Opw  Pulaski .
and Geneseo Shales; all except Geneseo replaced 5 pw rL:I?SkI and Whetstone Gulf Formations—siltstone,
eastwardly by Ithaca Formation—shale, siltstone 5 Shafe.
and Sherburne Siltstone. o
Dgo  Oneonta Formation—shale, sandstone. N TRENTON GROUP
Dgu  Unadilla Formation—shale, siltstone. e R 100-300 ft. (30-90 m.)
Dt Tully Limestone. 2 Ou Utica Shale.
g
HAMILTON GROUP S
600-1500 ft. (180460 m.)
Dhmo  Moscow Formation—In west: Windom and Kashong
Shales, Menteth Limestone Members; In east: Coop-
erstown Shale Member, Portland Point Limestone
Member.
Dhid  Ludlowville Formation—In west: Deep Run Shale,
Tichenor Limestone, Wanakah and Ledyard Shale
- Members, Centerfield Limestone Member. In east:
S King Ferry Shale and other members, Stone Mill
s Sandstone Member.
%‘ 2 Dhsk  Skaneateles Formation—In west: Levanna Shale and
=] @ Stafford Limestone Members; In east: Butternut,
] E Pompey, and Delphi Station Shale Members, Mott-
= | = ville Sandstone Member.
| Dhmr Marcellus Formation—In west: Oakta Creek Shale
| Member; In east: Cardiff and Chittenango Shale
Members, Cherry Valley Limestone and Union
Springs Shale Members.
Dhpm  Panther Mountain Formation—shale, siltstone, sand-
stone.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-49—{Site Vicinity Surficial Geologic Map 25-Mile (40-Km) Radius}

NOTE: FOR DESCRIPTION OF MAP UNITS SEE FIGURES 2.5-50 AND 51.

SQURCE:
1. BURFICIAL CEOLOGIC MAP OF NEW YORK, ADIRONDACK SHEET, NEW

YORK STATE GEOLOGIC SURVEY, 1891,
2. SURFICIAL GEOLOGIC MAP OF NEW YORK, FINGER LAKES SHEET, NEW

YORK STATE GEOLOGIC SURVEY, 1886,
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-50—{Site Vicinity Surficial Geologic Map 25-Mile (40-Km) Radius Unit
Descriptions - Adirondack Sheet}

EXPLANATION
af— Artificial fill 7] G— Wind-deposited sand
d Fine to medium sand,
ol Reentalbinin | well sorted, stratified,
g Opiciized Fins sand 0 gravel, permeable, generally wind-reworked lake sediments,
generally confined to floodplains within a valley, permeable, well drained,
5 Yarir il g b overiaiin by I8 thickness variable (1-10 meters).
subject to flooding, thickness 1-10 meters,
) ) Outwash sand and gravel
ali— Alluvial fan = 0g | Coarsetofine gravel with sand,
Poorly stratified silt, sand, and boulders, = |  proglacial uvial deposition,
fan shaped accumulations, 3 well rounded and stratified,
at bottoms of steep slopes, = generally finer texture away from ice border,
= generally permeable, thickness 1-10 meters. a permeable, thickness variable (2-20 meters).
Z
) alt— Alluvial terrace = — Fluvial sand and/or gravel
2 Fluvial sand and gravel, fa Sand and/or gravel,
=) occasional laterally continuous lenses of silt, occasional laterally continuous [enses of silt
= remnants of earlier higher floodplains, i deposition farther from glacier than outw
s generally permeable, thickness 1-10 meters. age and proximity to ice uncertain,
permeable, thickness variable (1-20 meters).
] O—Dunes
d | Finetomedium sands, — Kaue deposils
j  elisorted sumiified, Coarse to fine gravel and/or sand,
[ generally wind-reworked lake sediment, St b e gl
| permeable, well drained, ice contact, or ice cored depost
fickncss | ey lateral variability in sorting, texture
: 5 and permeability,
DM— Swamp deposits e e -
Pl il bl e el ot may be firmly cemented with calcareous cement.
: thickness variable (10-30 meters).
unoxidized,
commonly overlies marl and lake silt, ki
potential land instability, | B
e e ki | Coarsetofine gravel and/orsand,
_ | interpretedasalluvium
alp— Pleistocene alluvium deposited adjac:
by streams of nonglacial origin,
©— Lacustrine beach thickness variable (2-20 meters).
Generally well sorted sand and gravel,
stratified, permeable and well drained, f | ali— Alluvial inwash
| deposited at lake shoreline, I al | Deposited between active or remnant glacier ice
i generally non-calcareous, i and draped on adjacent valley wall,
| may have wave-winnowed lag gravel, lacks kettles, permeability varies,
| thickness variable (1-5 meters) thickness variable (2-10 meters).
mb— Marine beach 5i— Subaqueous fan
Generally well sorted sand and gravel, Coarse to fine gravel and/or sand,
elevation at or below highest marine level, variable texture and sorting.
permeable and well drained, deposited adjacent to glacier with
may be fossiliferous, acial or subglacial conduit debouching in deep water,
deposited in brackish to salt water, ickness variable (5-30 meters).
thickness variable (1-5 meters).
— Kame moraine
10— Lacustrine delta Variable texture (size and sorting) from boulders to sand,
Coarse 1o fine gravel and sand, deposition at an active ice margin during retreat,
stratified, genarally well Sorted, permeable, caostrctional Kime and katie inpograpiy,
deposited at a lake shoreline, Dol s
thickness yaciable (31> meters). thickness variable (10-30 meters)
}‘ md— \lari;nede]u (. Hil montne
‘ “md Co: to fine gravel and sand, Variable texture (size and sorting).
: elevation at or below highest marine level, s
stratified, generally well sorted, genceMllylow pennesbilty,
deposited in brackish to salt water O SOt S0 o
permeable, thickness variable (3-15 meters). thickness variable (10-30 meters).
) Lacustrine silt and clay — Ablation moraine
| Gocnally minaedsiitand chy, Till, deposited by downwasting,
| deposited in proglacial lakes, with minor amounts of sand and silt,
generally calcareous, low permeability, deposition during final meliting of glacier,
potential land instability, thickness variable (1-10 meters).
thickness varizble (up to 50 meters). L
1—Till
sc— Undifferentiated marine and lacustrine silt and clay Variable texture (boulders to silt),
Elevation within highest marine level, usually poorly sorted sand-rich diamict,
generally laminated to massive silt and clay, deposition beneath glacier ice,
may include fossil shells, permeability varies with compaction,
deposited in brackish to salt water, thickness variable (1-30 meters).
low permeability, potential land instability,
thickness variable (up to 50 meters). Adirondack till: generally sand-rich diamict,
metamorphic provenance.
S— Lacustrine sand Ontario-St. Lawrence-Champlain till:
Generally quartz sand, well sorted, stratified, erally silty clay to silt loam,
usually deposited in proglacial lakes, sedimentary provenance
but may have been deposited on remnant ice, Tug Hill till: generally stony silt-clay to sandy silt,
generally a near-shore deposit or near a sand source, differentiated from “ta” in this region,
ermeable, thickness variable (2-20 meters). e oo
= Undifferentiated marine and lacustrine sand Z  Base
= | Welbsoned, wiwiifed Bosto edinn snd, a Exposed or generally within 1 meter of surface,
EEErly such i Lo o) in some areas saprolite is preserved.
at or below highest marine level, =4
ey include (Do shes, 2 Bedrock stipple overprint
may be a brackish to salt water deposit, = : sl
& E 3 £ Bedrock may be within 1-3 meters of surface,
permeable, thickness variable (2-20 meters) = 2 At
a = may sporadically crop out,
= EE e riable mantle of rock debris, glacial tll,
= lacustrine or marine sediments.
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-51—{Site Vicinity Surficial Geologic Map 25-Mile (40-Km) Radius Unit

Descriptions - Finger Lakes Sheet}

EXPLANATION

al - Recent deposits

Generally confined to floodplains wirhin a valley,
oxidized, non-calcareous, fine sand to gravel,

in larger valleys may be overlain by silt,

subject to frenquent flooding, thickness 1-10 meters.

alf - alluvial fan

om - Swamp deposits
Peat-muck, organic silt and sand in poorly drained areas,
unoxidized,

may be overlying marl and lake siits,

potential land instability,

thickness generally 2-20 meters.

d - Dunes
Fine to medium sand,
well-sorted, stratified,

non-c us,
generally wind-reworked lake sediments,
permeable, well-drained,

thickness variable (1-10 meters).

Ib - Lacustrine beach

Generally well-sorted sand and gravel,

stratified, permeable and well-drained,

deposited at a lake shoreline,

generally non-calcarcous,

wave-winnowed lag gravel in isolated drumlin localities,
thickness variable (2-10 meteis).

Id - Lacustrine deltz

Coarse ta fine gravel and sand,
stratified, generally well-sorted,
deposited at a lake shoreline,
thickness variable (3-15 meters).

Isc - Lacustrine silt and clay
Generally laminated clay and silt
deposited in proglacial lakes,
generally calcareous,

potential land instability,

thickness variable (up to 50 meters).

Is - Lacustrine sand

Sand deposits associated with large bodies of water,
generally a near-shore deposit or near a sand source,
well-sorted, stratified,

generally quartz sand,

thickness variable (2-20 weters).

0g - Outwash sand and gravel

Coarse to fine gravel with sand,

proglacial fluvial deposition,

well-rounded and stratificd,

generally finer texture away from ice border,
thickness variable (2-20 meters).

k - Kame depusits

Includes kames, eskers, kame terraces, kame deltas,
coarse to fine gravel and/or sand,

deposition adjacent to ice,

Tateral variability in sorting, coarseness and (hickness,
locally firmly cemented with calcareous cement,
thickness variable (10-30 meters).

km - Kame moraine

Variable texture (size and sorting) from boulders to sand,
deposition at an ice margin during deglaciation,

locally cementad with calcarsous cement,

thickness variable (10-30 meters)

tm - Till moraine

Much like till, but wore variable in sorting,
generally more permeable than till,
deposition adjacent to ice,

more variably drained,

way be ablation ll,

thickness variable (10-30 meters).

- Till

Variable texture (e.g. clay, silt-clay, boulder clay),

usually poorly sorted diamict,

deposition beneath glacier ice,

gencrally calcarcous in northern part of map,

relatively impermeable (loamy matrix),

variable clast conteat - ranging from abundant well-rounded diverse lithologies in valley tills to relatively
angular, more limited lithologies in upland tills,

potential land instability on steep slopes,

thickness variable (1-50 meters).

r - Bedrock

Exposed or within 1 meter of surface,

the following types of rock may bz exposed:
Paleo7oic limestone, sandstone, shale.

Bedrock stipple overprint
bedrock may be within 1-3 meters of surface,
may sporadically crop out,
variable mantle of rock debris and glacial till.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-52—({Site Area Surficial Geologic Map 5-Mile (8-Km) Radius }

78°30 76°22.8'

NOTE: FOR DESCRIPTION OF MAP UNITS SEE FIGURES 2.5-53 AND 54.

SOURCE:
1. SURFICIAL GEQLOGIC MAP OF NEW YORK, ADIRONDACK SHEET, NEW
YORK STATE GEOLOGIC BURVEY, 1801,
2. SURFICIAL GEOLOGIC MAP OF NEW YORK, FINGER LAKES SHEET, NEW
YORK STATE GEOLOBIC SURVEY, 1686,
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-53—({Site Area Surficial Geologic Map 5-Mile (8-Km) Radius Unit
Descriptions - Adirondack Sheet}

EXPLANATION

G— Wind-deposited sand

d Fine to medium sand,
Artificial Gll well sorted, stratified,
generally wind-reworked lake sediments,

al— Recent alluvium permeable, well drained,
al Oxidized fine sand to gravel, permeable, thickness variable (1-10 meters).
generally confined to floodplains within a valley,

in larger valleys may be overlain by silt, 0g— Outwash sand and gravel

1
subject to flooding, thickness 1-10 meters, Z 0g | Coarsetofine gravel with sand,
= proglacial fluvial deposition,
Fa ali— Alluvial fan 2 well rounded and stratified,
alf Poorly stratified silt, sand, and boulders, = generally finer texture away from ice border,
fan shaped 2] parmeable, thickness variable (2-20 meters).
at bottoms of steep slopes, =
= generally permeable, thickness 1-10 meters. = — Fluvial sand and/or gravel
Sand and/or gravel,
= 2lt— Alluvial terrace occasional laterally continuous lenses of silt,
3 Fluvial sand and gravel, —  dep  from glacier than outwash,
- occasional laterally continuous lenses of silt, age and proximity to ice uncertain,
=] remnants of earlier higher floodplains, permeable, thickness variable (1-20 meters)

generally permeable, thickness 1-10 meters

« — Kame deposits

] 9—Dues K | Coarse to fine gravel and/or sand,
d Fine to medium sands, | includes kames, eskers, kame terra
| | well sorted, stratified, ice contact, or ice cored deposition,
generally wind-reworked lake sediment, lateral variability in sorting, texture
permeable, well drained, and permeability,
thickness 1-10 meters. may be firmly cemented with call

thickness variable (10-30 meters)
Pm— Swamp deposits

Peat-muck, organic silt and sand in poorly drained areas, = "777 i~ Inwash

unoxidized, ki Coarse to fine el and/or sand,
commonly overlies marl and lake silt, interpreted as alluvium

potential land instability, o deposited adjacent to active or remnant ice
thickness 2-20 meters. by streams of nonglacial origin,

thickness variable (2-20 me; ).

alp— Pleistocene alluvium

ali— Alluvial inwash

©— Lacustrine beach ali | Deposited between active or remnant glacier ice
Generally well sorted sand and gravel, | | and draped on adjacent valley wall,
stratified, permeable and well drained, lacks kettles, permeability varies,

| deposited at lake shoreline, thickness variable (2-10 meters).

generally non-calcareous,
may have wave-winnowed lag gravel,
thickness variable (1-3 meters).

5i— Subaqueous fan
Coarse to fine gravel and/or sand,
variable texture and sorting,
deposited adjacent to glacier with
englacial or subglacial conduit del
thickness variable (5-30 meters).

m b— Marine beach

Generally well sorted sand and gravel,
elevation at or below highest marine level,
permeable and well drained,

may be fossiliferous,

deposited in brackish to salt water,
thickness variable (1-5 meters).

ouching in deep water,

«m~— Kame moraine

Variable texture (size and sorting) from boulders to sand,
deposition at an active ice margin during retreat,
constructional kame and kettle topography.,

d — Lacustrine delta locally, calcareous cement,

Coarse to fine gravel and sand, thickness variable (10-30 meters).

stratified, generally well sorted, permeable,
deposited at a lake shoreline,
| thickness variable (3-

tm— Till moraine
Variable texture (size and sorting),
generally low permeability,

md— Marine delta deposition adjacent to ice,
Coarse to fine gravel and sand, thickness variable (10-30 meters).

elevation at or below highest marine level,
stratified, generally well sorted,

deposited in brackish to salt water,
permeable, thickness variable (3

Ablation moraine

Till, deposited by downwasting,

with minor amounts of sand and silt,
deposition during final melting of glacier,

] — Lacustrine silt and clay thickness variable (1-10 meters)
e Generally laminated silt and clay,
[ deposited in proglacial lakes, Eaaaa] t-T
generally calcareous, low permeability, : Variable texture (boulders tosilt),
potential land instability, usually poorly sorted sand-rich diamict,
thickness variable (up to 50 meters). o deposition beneath glacier ice,
permeability varies with compaction,

sc— Undifferentiated marine and lacustrine silt and clay thickness variable (1-50 meters).
Elevation within highest marine level,

generally laminated to massive silt and clay, Adirondack till: generally sand-rich diamict,
may include fossil shells, metamorphic provenance
deposited in brackish to salt water, Ontario-St. Lawrence-Champlain till:

low permeability, potential land instability,

nerally silty clay to silt loam,

thickness variable (up to 50 meters). sedimentary provenance
Tug Hill till: generally stony silt-clay to sandy silt,
Lacustrine sand differentiated from “1a™ in thi
s Generally quartz sand, well sorted, stratified, sedimentary provenance.
usually depasited in proglacial lakes, =]
but may have been deposited on remnant ice, Z r— Bedrock
generally a near-shore deposit or near a sand source, : Exposed or generally within 1 meter of surface,
| permeable, thickness variable (2-20 meters). (=] insomea saprolite is preserved.
[ ] s—Undifferentiated marine and lacustrine sand :—: - -- | Bedrockstipple overprint
s Well sorted, stratified, fine to medium sand, i Bedrock may be within 1-3 meters of surface,
ly a near - may sporadically crop out,
T low highest marine level, = " variable mantle of rock debris, glacial till,
may include fossil shells, = lacustrine or marine sediments.

may be a brackish to salt water deposit,
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-54—({Site Area Surficial Geologic Map 5-Mile (8-Km) Radius Unit
Descriptions - Finger Lakes Sheet}

d

EXPLANATION

al - Recent deposits

Generally confined 10 floodplains within a valley,
oxidized, non-calcareous, fine sand to gravel,

in larger valleys may be overlain by silt,

subject to frequent flooding, thickness 1-10 meters.

alf - alluvial fan

pm - Swamp deposits

Peat-muck, organic silt and sand in poorly drained areas,
unoxidized,

may be overlying marl and lake silts,

potential land instability,

thickness generally 2-20 meters.

d - Dunes
Tine to medium sand,
well-sorted, stratified,

non-
generally wind-reworked lake sediments,
permeable, well-drained,

thickness variable (1-10 meters).

Ib - Lacustrine beach
Generally well-sorted sand and gravel,
stratified, permeablc and well-drained,
2posited at a lake shoreline,
senerally non-calcareous,
wave-winnowed lag gravel in isolated drumlin localities,
thickness variable (2-10 meters).

Id - Lacastrine delta

Coarse to fine gravel and sand,
stratified, penerally well-sorted,
deposited at a lake shoreline,
thickness variable (3-15 meters).

Isc - Lacustrine silt and clay
Generally laminated clay and silt
deposited in proglacial lakes,
generally calcareous,

potential land instability,

thickness variable (up to 50 meters).

Is - Lacustrine sand

Sand deposits associated with large hodies of water,
generally a near-shore deposit or near a sand source,
well-sorted, stratified,

generally quartz sand,

thickness variahle (2-20 meters).

0g - Outwash sand and gravel

Coarse to fine gravel with sand,

proglacial fluvial deposition,

well-rounded and stratificd,

generally finer texture away from ice border,
thickness variable (2-20 meters).

k - Kame deposits

Includes kames, eskers, kame terraces, kame deltas,
coarse to fine gravel and/or sand,

deposition adjacent (o ice,

lateral variability in sorting, coarseness and thickness,
locally firmly cementcd with calcarenus cement,
thickness variable (10-30 meters).

km - Kame moraine

Variable texture (size and sorting) frem boulders to sand,
deposition at an ice margin during deglaciation,

Tocally cemented with calcareous cement,

thickness variable (10-30 meters).

tm - Till morzine

Much like till, but more variable in sorting,
generally more permeable than tll,
deposition adjacent to ice,

more variably drained,

may be ablation till,

thickness variable (10-30 meters).

- Till

Variable texture (c.g. clay, siit-clay, boulder clay),

usually poorly sorted diamict,

deposition beneath glacier ice,

generally calcareous in northern part of map,

relatively impermeable (loamy matrix),

variable clast content - ranging from abund 11 ded diverse i gies in valley tills to relatively
angular. more limited lithologies in upland tills,

potential land instability on steep slopes,

thickness variable (1-50 meters).

r - Bedrock

Exposed or within 1 meter of surface,

the following types of rock may be exposed:
Paleozoic limestone, sandstone, shale.

Bedrock stipple overprint
bedrock may be within 1-3 meters of surface,
may sporadically crop out,
variable mantle of rock debris and glacial till.

NMP3NPP
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Figure 2.5-55—({Site Area Geologic Map 5-Mile (8-Km) Radius}

10,000 ft.

EXPLANATION

n Peat, marl, muck, and clay; bog deposits of postglacial to recent time.
Unsuitable for well construction and commonly contains iron-bearing water.

Lake silt and fine sand; offshore deposits in proglacial or postglacial lakes;
thin bedded to massive; low to moderate permeability. Poor to moderate poten-
tial for well yields.

Ablation till; mixture of clay, silt, sand, and boulders deposited from drift
laid down after ice melted beneath it; unconsolidated; noncompact and i
generally has a slightly coarser texture than lodgement till; variable per=
meability. Poor to moderate potential for well yields.

Lodgement. ti11; mixture of clay, silt, sand, and boulders deposited at base of
glacier; poorly sorted; compact and impermeable. Poor potential for well
yields.

[D Bedrock; sedimentary recks. Low to moderate potential for well yields. The
oxtent of factures and joints is the pr factor
for well yields.

E} Artificial fill.
[[_] Open-vater arcas.

Contact - Dashed where approximately located

SOURCE:

SURFICIAL GEOLOGY OF THE WEST MEXICO, NEW HAVEN,
OSWEGO WEST, OSWEGO EAST, TEXAS, AND WEST OF
TEXAS QUADRANGLE, OSWEGO, NEW YORK, BY ERNEST H.
MULLER, DEPARTMENT OF INTERIOR U.S.G.S., 1974

SITE AREA GEOLOGIC MAP
5-MILE (8-Km) RADIUS
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering
Figure 2.5-56—{Site Geologic Map 0.6-Mile (1-Km) Radius}
36 i
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i E ¥y
eyl A\
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EXPLANATION

n Peat, marl, muck, and clay; bog deposits of postglacial to recent time.
Unsuitable for well construction and commonly contains iron-bearing water.

m Lake silt and fine sand; offshore deposits in proglacial or postglacial lakes;
thin bedded to massive; low to moderate permeability. Poor to moderate poten-
tial for well yields.

Ablation till; mixture of clay, silt, sand, and boulders deposited from drift
laid down after ice melted beneath it; unconsolidated; noncompact and
generally has a slightly coarser texture than lodgement till; variable per=
meability. Poor to moderate potential for well yields.

Lodgement till; mixture of clay, silt, sand, and boulders deposited at base of
glacier; poorly sorted; compact and impermeable. Poor potential for well
yields.

Bedrock; sedimentary rocks. Low to moderate potential for well yields. The

extent of faotures and joints is the predominant factor determining potential
for well yields.

E Artificial fill.
E Open-water areas.

Contact - Dashed where approximately located

o—7—©

SOURCE:

SURFICIAL GEOLOGY OF THE WEST TEXAS
QUADRANGLE, OSWEGO, NEW YORK, BY
ERNEST H. MULLER, DEPARTMENT OF
INTERIOR U.S.G.S., 1974
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-57—{NMP Site Specific Stratigraphic Column}

0-20Ft. . ¥
Thick Glacial Till

50 - 85 Ft.
Thick

90 - 120 Ft.
Thick

Upper Lorraine Group

PALEOZOIC ——— = LATE ORDOVICIAN
OSWEGO SANDSTONE

PULASKI FORMATION - A, B, C
UPPER LORRAINE GROUP —====—"""" """ |\l P reTONE GULF FORMATION - A, B

LEGEND:
SANDSTONE

SILTSTONE

A+ FOSSILIFEROUS SANDSTONE
E SHALE Not to Scale

NMP3NPP 2-1548 Rev. 1
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-58—{Generalized Site Stratigraphy}

é ERA PERIOD EPOCH AGE (Ma) UNIT THICKNESS (FT.)
= Holocene Topsoil
S Surficial Soils
2 £ 001 —|  (Sand, Silt, Clay, Peat) 2-20
§ § Pleistocene Till
3 <} 1.8
NA —
2.6
65.5 NA
Cretaecous NA e
2 1455
§ Jurassic NA —_
2 199.6
Triassic NA _
251.1
2 Permian NA —
g 299.0
S| o | Carboniferous NA —_
x| § 359.2
3 Devonian NA —
25 416.0
Silurian NA —
443.7 Unconformity
Oswego Sandstone 50 -85
Pulaski Formation 90-120
Ordovician Upper Whetstone Gulf Formation ~ 784
Trenton Group
———————————— 800 £ 200
Black River Group
460.9
Middle NA ——
471.8
Lower NA i
488.3
Cambrian NA —_
542.0 Unconformity
Sl e
= Grenville-gneiss Unki
E| £ |Neo-proterozoic ) nknown
8 ¢
gl
Time scale modified from "A Geologic Time Scale 2004"
by F.M. Gradstein, J.G. Ogg, A.G. Smith et al. 2004.
NMP3NPP 2-1549 Rev. 1
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Figure 2.5-59—({Site Plan}
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UBA SWITCHGEAR BUILDING
1-4 UBP EMERGENCY POWER GENERATING
BUILDING
UFA  FUEL BUILDING
UGC DEMINERALIZED WATER TANKS
UJA  REACTOR BUILDING
1-4 UJH SAFEGUARD BUILDINGS MECH.
1-4 UJK SAFEGUARD BUILDINGS ELEC.
UKA  NUCLEAR AUXILIARY BUILDING
UKE ACCESS BUILDING
UKH VENT STACK
UKS RADIOACTIVE WASTE PROCESSING
BUILDING
UMA  TURBINE BUILDING
URA CIRCULATING WATER COOLING TOWER
STRUCTURE
1-4 URB ESSENTIAL SERVICE WATER COOLING
TOWER STRUCTURE
USG FIRE PROTECTION STORAGE TANKS AND
BUILDING
UST WORKSHOP & WAREHOUSE BUILDING
UTG CENTRAL GAS SUPPLY SYSTEMS
BUILDING
UYF SECURITY ACCESS FACULTY

NOTES:

1. EXISTING FEATURES FROM C.T.MALE LAND TITLE
SURVEY DATED 10/10/01.

N

PROPOSED PLANT FEATURES TAKEN FROM DRAWING
SK-12198-001-002.DGN DATED 3/21/08 PREPARED BY
SARGENT & LUNDY.

ot

PROPOSED COOLING WATER TUNNEL ALIGNMENT FROM
SARGENT & LUNDY DRAWING NO. 12198-001-UHS-005
REV 2, DATED 07/14/08.

b

COORDINATE GRID IS NAD27.

0 500 1000
L ———— |
—
SCALE, FEET
SITE PLAN

G'C UONI3S YYSS

Bbupssuibuz |ed21uYd91090) pue ‘Abojowsias ‘AHojoan



d31D03104d 1HDIHAJOD
"PaAIasal SIYBL ||V DT ‘SIDIAISS Jes|PNN JeISIuN 800Z O

ddNEJAN

LGGL-¢C

L 'A9Y

Figure 2.5-60—{Exploration Plan 100 and 300 Series Borings (North)}
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Figure 2.5-61—{Exploration Plan 100 and 300 Series Borings (South)}

URE 2.5.4-7 \
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LEGEND B100 BORING LOCATION
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UBA  SWITCHGEAR BUILDING (MW)  GROUNDWATER MONITORING WELL
1-4 UBP EMERGENCY POWER GENERATING
BUILDING TP10lgg  TESTPITLOCATION N1
UFA FUEL BUILDING ¥
UGC DEMINERALIZED WATER TANKS A A
UJA  REACTOR BUILDING L A SUBSURFACE PROFILE
1-4 UJH SAFEGUARD BUILDINGS MECH. ALIGNMENT AND DESIGNATION
1-4 UJK SAFEGUARD BUILDINGS ELEC.
UKA NUCLEAR AUXILIARY BUILDING NOTES: d
UKE ACCESS BUILDING 1. EXISTING FEATURES FROM C.T.MALE LAND TITLE SURVEY DATED = o
UKH VENT STACK 10/10/01. B1180MW
UKS RADIOACTIVE WASTE PROCESSING (MW),
BUILDING 2. PROPOSED PLANT FEATURES TAKEN FROM DRAWING B118(MW),
UMA TURBINE BUILDING §K-12198-001-002.DGN DATED 3/21/08 PREPARED BY SARGENT & LUNDY. =) ==}
URA CIRCULATING WATER COOLING TOWER 1
STRUCTURE 3. HORIZONTAL CONTROL IS BASED ON THE CENTRAL ZONE OF THE NEW g Y
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Figure 2.5-62—{Exploration Plan 200 Series Borings}
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FROM C.T. MALE LAND TITLE SURVEY
DATED 10/10/01.

B B
SUBSURFACE PROFILE ALIGNMENT
AND DESIGNATION
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UBA SWITCHGEAR BUILDING
1-4 UBP EMERGENCY POWER GENERATING
BUILDING
UFA FUEL BUILDING
UGC DEMINERALIZED WATER TANKS
UJA REACTOR BUILDING
1-4 UJH SAFEGUARD BUILDINGS MECH
1-4 UJK SAFEGUARD BUILDINGS ELEC.
UKA  NUCLEAR AUXILIARY BUILDING
UKE ACCESS BUILDING
UKH VENT STACK
UKS RADIOACTIVE WASTE PROCESSING
BUILDING
UMA  TURBINE BUILDING
URA CIRCULATING WATER COOLING TOWER
STRUCTURE
1-4 URB ESSENTIAL SERVICE WATER COOLING
TOWER STRUCTURE
USG FIRE PROTECTION STORAGE TANKS AND
BUILDING
UST WORKSHOP & WAREHOUSE BUILDING
UTG CENTRAL GAS SUPPLY SYSTEMS
BUILDING
UYF  SECURITY ACCESS FACULTY

NOTES:

1.

N

&

&

EXISTING FEATURES FROM C.T.MALE LAND TITLE
SURVEY DATED 10/10/01.

PROPOSED PLANT FEATURES TAKEN FROM DRAWING
SK-12198-001-002.DGN DATED 3/21/08 PREPARED BY
SARGENT & LUNDY.

HORIZONTAL CONTROL IS BASED ON THE CENTRAL
ZONE OF THE NEW YORK STATE PLANE
COORDINATE SYSTEM NORTH AMERICAN DATUM OF
1927 (NAD 27).

ELEVATIONS ARE BASED ON THE NATIONAL GEODETIC
VERTICAL DATUM OF 1928 (NGVD 29).
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Figure 2.5-63—{Subsurface Profile A-A}
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NOTE: 2x VERTICAL EXAGGERATION
LEGEND NOTES:
—|——  ESTIMATED FINAL SITE GRADE 1. THE SOIL AND ROCK CONDITIONS ARE KNOWN ONLY
EXISTING GROUND SURFACE AT THE BORING LOCATIONS. CONDITIONS BETWEEN
BORINGS MAY DIFFER FROM THOSE SHOWN IN THE
g e 2N E DE e SUBSURFACE PROFILES.
2. EXTERIOR SITE GRADE IS AT EL. 270.
FINISHED FLOOR ELEVATION 0- 0%, AT EL. 270.
STRATUM BOUNDARY
BOTTOM OF BORING 3. BOC =BOTTOM OF CONCRETE.
B224  BORING NUMBER
274 GROUND SURFACE ELEVATION 4. BOC ELEVATIONS ARE BASED ON AVAILABLE BUILDING PLANS.
268 TOP OF BEDROCK ELEVATION

2l

. REFER TO FIGURES 2.5.4-7 AND 2.5.4-8 FOR SUBSURFACE

PROFILE LOCATION.
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< Figure 2.5-64—{Subsurface Profile B-B}
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Figure 2.5-65—{Subsurface Profile C-C}
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Figure 2.5-66—{Subsurface Profile D-D}
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Figure 2.5-67—{Subsurface Profile E-E}
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Figure 2.5-68—{Top of Oswego Sandstone Contours}
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Figure 2.5-69—{Top of Pulaski A Contours}
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Top of
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Boring Elevation

Number | Number  NORTHING EASTING (Fest)

1 8101 (MW) 12821739 543489.0 180.3
2 B102 (MW) 1281119.1 542088 4 193.1
3 5104 (W) 12813968 5434831 1954
4 5106 (VW) 12822729 8441733 185.0
5 B108 (MW) 1280487.7 543437.5 183.8
6 B108 (MW) 1281864.9 544562.3 197.5
£ B110 (MW) 1279838.6 5435522 178.6
8 8112 (MW) 12803828 5443685 1653
9 5114 (W) 12807633 5449830 182.5
10 8118 (MW) 12795508 546553 2148
1 BH7 (W) 12802800 5455327 186.5
12 B118 (MW) 12792838 5456521 2135
13 B201 (MW} 1280776.2 543669.7 175.4
1 5203 12808246 5437388 1717
15 8204 12806953 5437247 1723
16 5205 12807541 5438067 1732
q¥ B206 1280860.5 543825.2 177.0
1 5207 12808066 5438637 17356
19 8208 (MW) 12800213 5438974 1763
20 8210 12808784 543932.8 184.7
21 8211 12809769 5439728 1798
2 8212 12809388 5440139 161.9
23 8213 12811298 5440472 1806
2 8214 1281056.0 5440853 187.8
25 B215 1281214.5 544162.3 181.5
26 B216 (MW) 1281146.8 5442104 185.3
27 B218 1280643.2 543825.0 171.2]
28 5219 (MW) 12805709 5438759 186.9
29 B221 (MW) 1280735.3 5439227 176.7)
30 B222 1280655.1 5439639 174.8
31 8223 12807786 543968.0 1759
2 8224 12808311 5440219 178.2
33 5225 1280869.8 5440686 187.8
34 B227 1280769.4 544067.8 176.7
35 8228 12807282 5439997 1762
36 8229 12806535 5440554 1778
37 5230 (MW) 12806985 5441184 1751
£ 8231 12808315 5441266 1794
39 8232 12807434 5441787 1756
4 8233 (MW) 12800188 5441424 1790
4 8234 12800640 5442625 1808
2 8235 (MW) 12808899 5443163 1819
43 8237 1280357.7 5438385 1610
4 8238 (VW) 12802852 543890.3 173.2
4 5239 12804442 5439515 1743
4% 8240 12803723 5440088 1725
a7 5243 12804481 5438101 175.0
48 8301 12822610 5433408 1876
4 5302 12622049 5433745 167.5
50 B304 12821159 5434384 167.5
51 5305 12820325 5434960 186.9
52 5305 12819515 5435518 186.3
53 8307 12818662 5436097 1857
5 8308 12817852 5436654 1849
55 8311 12815312 5438356 1834
56 8312 12814541 543892.3 1622
57 8313 12813728 543946.0 1832
58 8314 12812915 5439956 190.9
59 B315 1281197.5 544059.5 193.7
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Pulaski A Elevation Gontours - Interval: 2 Feet

G'C UONI3S YYSS

3 |e2IUYd1095) pue ‘Abojowsias ‘Abojoan)

pulsaulbu



d3153104d 1HOIHAdOD
‘PaAISSaI SIYBU || "D ‘S921AISS Jes|dNN JeISIun 800Z ©

ddNEJIAN

1991-¢C

L ‘A9Y

Figure 2.5-70—{Plate 8 - Isopach Map of Trenton Carbonates}

PLATE &

ISOPACH MAP
of
TRENTON CARBONATES

by LV Rickard

EXPLANATION

SOURCE:

LAWRENCE V. RICKARD, 1973, "STRATIGRAPHY AND
STRUCTURE OF THE SUBSURFACE CAMBRIAN AND
ORDOVICIAN CARBONATES OF NEW YORK" NEW YORK
STATE MUSEUM AND SCIENCE SERVICE, MAP AND
CHART SERIES NUMBER 18.
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Figure 2.5-71—{Plate 7 - Isopach Map of Black River Carbonates}
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SOQOURCE:

LAWRENCE V. RICKARD, 1973, "STRATIGRAPHY AND
STRUCTURE OF THE SUBSURFACE CAMBRIAN AND
ORDOVICIAN CARBONATES OF NEW YORK" NEW YORK
STATE MUSEUM AND SCIENCE SERVICE, MAP AND
CHART SERIES NUMBER 18.
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Figure 2.5-72—{Plate 5 - Contour Map Subsurface Contours on Base of Trenton -
Black River}

7°

PLATE V — Confour Map
SUBSURFACE CONTOURS ON BASE OF TRENTON —BLACK RIVER

ek CONTOUR INTERVAL 500 FEET
IN CONTACT WITH

& Chuctonundo o Thereso

e Tribes Hill ® Precambrian

oLittle Falls

SOURCE:

CHARLES W. FLAGLER, 1966, "SUBSURFACE CAMBRIAN
AND ORDOVICIAN STRATIGRAPHY OF THE TRENTON
GROUP-PRECAMBRIAN INTERVAL IN NEW YORK STATE"
MAP AND CHART SERIES NO. 8, NEW YORK STATE
MUSEUM AND SCIENCE SERVICE.
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering
Figure 2.5-73—{NMP Unit 1 and Unit 2 Site Geologic Structures}
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Figure 2.5-74—{Historical Seismicity in Vicinity of NMPS Site (shown with a star) from EPRI Catalog and from Additional
Catalogs (1985-2007)}
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Figure 2.5-75—{Historical Seismicity Close to NMPS Site (shown with a star) from EPRI Catalog and from Additional Catalogs

(1985-2007)}
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Figure 2.5-76—{Historical Seismicity in Charlevoix Seismic Zone
(with NMPS site shown as a star) from EPRI Catalog (through 1984)
and from Additional Catalogs (1985-2007)}
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Figure 2.5-77—{Bechtel Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
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Figure 2.5-78—{Bechtel Seismic Source Zones and 1985-2007 Catalog Update}
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Figure 2.5-79—{Dames & Moore Seismic Source Zones and EPRI-SOG
pre-1985 Catalog}

Dames & Moore Seismic Zones

Legend

EPRI SOG - 1984
RMB

O 3.3-4.0

O 41-50

() 51-6.0
Q 6.1-7.0

Q 7.1-80

Y NMP3NPP Site

200 mile radius line

Source Zones Legend:
01- Western Quebec Seismic Zone

02- White Mountains/Monteregian Hills
03- Adirondacks Zone

04- Appalachian Fold Belt

04C- Kink in Fold Belt

04D- Kink in Fold Belt

08- Eastern Marginal Basin

09- Clarendon-Linden Zone

14- Findlay Arch/Algonquin Axis

14B- Regional Source

15- Michigan Basin

38- Gloucester Fault

39- Winchester Springs Fault

39B- Default Zone

41- Default Zone

42- Newark-Gettysburg Basin

43- Ramapo Fault Zone

47- Connecticut Basin

53- Southem Appalachian Mobile Belt
56- Passamaquoddy Bay- Central Maine Coast Zone
58- St. Lawrence Rift

59- LaMalbaie/Charlevoix Zone

80- Northern Cratonic Margin

0 50 100 200 Miles

| 1 1 1 | 1 1 1 | 61- New England Appalachian Mobile Belt

62- Buried Triassic Basins
63- Avalon Terrane

64- Superior Province

72 Eastern Canada Province

73 Southern Canada Province

G'C UONI3S YYSS

Bbupssuibuz |ed21uYd91090) pue ‘Abojowsias ‘AHojoan



d31D03104d 1HDIHAJOD
"PaAIasal SIYBL ||V DT ‘SIDIAISS Jes|PNN JeISIuN 800Z O

ddNEJAN

L/S1l-C

L 'A9Y

Figure 2.5-80—{Dames & Moore Seismic Source Zones and
1985-2007 Catalog Update}
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Figure 2.5-81—{Law Engineering Seismic Source Zones and EPRI-SOG
pre-1985 Catalog}
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Figure 2.5-82—{Law Engineering Seismic Source Zones and

1985-2007 Catalog Update}
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Figure 2.5-83—{Rondout Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
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Figure 2.5-84—{Rondout Seismic Source Zones and 1985-2007 Catalog Update}
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Figure 2.5-85—{Weston Geophysical Seismic Source Zones and EPRI-SOG

pre-1985 Catalog}
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Figure 2.5-86—{Weston Geophysical Seismic Source Zones and

1985-2007 Catalog Update}
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Figure 2.5-87—{Woodward-Clyde Seismic Source Zones and EPRI-SOG

pre-1985 Catalog}
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Figure 2.5-88—{Woodward-Clyde Seismic Source Zones and
1985-2007 Catalog Update}
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-89—{Historical Seismicity in Vicinity of NMNPS Site (shown with a star)
and Two Areas Used to Test the Effects of Additional Seismicity}
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-90—{Historical Seismicity in Vicinity of the Charlevoix Seismic Zone and

the EPRI Team Sources Used to Represent that Zone}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-91—{Earthquake Occurrence Rates for EPRI (1989) Catalog and for Catalog
Extended Through 2007 for Region 1}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-92—{Earthquake Occurrence Rates for EPRI (1989) Catalog and for Catalog
Extended Through 2007 for Region 2}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-93—{Mean and Fractile PGA Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: PGA Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-94—{Mean and Fractile 25 Hz Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: 25 Hz Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-95—{Mean and Fractile 10 Hz Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: 10 Hz Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-96—{Mean and Fractile 5 Hz Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: 5 Hz Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-97—{Mean and Fractile 2.5 Hz Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: 2.5 Hz Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-98—{Mean and Fractile 1 Hz Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: 1 Hz Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-99—{Mean and Fractile 0.5 Hz Seismic Hazard Curves, Rock, No CAV}

Nine Mile Point: 0.5 Hz Rock Seismic Hazard Curves - Base Calculation
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-100—{M and R Deaggregation for 1 and 2.5 Hz at 10 Annual Frequency of
Exceedence}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-101—{M and R Deaggregation for 5 and 10 Hz at 10 Annual Frequency of
Exceedence}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-102—{M and R Deaggregation for 1 and 2.5 Hz at 10" Annual Frequency of
Exceedence}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-103—{M and R Deaggregation for 5 and 10 Hz at 10 Annual Frequency of
Exceedence}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-104—{M and R Deaggregation for 1 and 2.5 Hz at 10°® Annual Frequency of
Exceedence}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-105—{M and R Deaggregation for 5 and 10 Hz at 10° Annual Frequency of
Exceedence}
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-106—{Smooth 10 UHRS for HF and LF Earthquakes}
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-107—{Smooth 10~ UHRS for HF and LF Earthquakes}
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-108—{Smooth 10° UHRS for HF and LF Earthquakes}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-109—{Artificial V, Profiles 1 through 10 for the GMRS Calculations}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-110—{Summary Statistics of V for the GMRS Calculations}

NMP3 GMRS Synth. Profiles: Mean +/- Sigma
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-111—{Randomized G/Gmax Curves for the Oswego Sandstone}
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FSAR: Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-112—{Randomized Damping Curves for the Oswego Sandstone}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-113—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-4 HF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-114—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-4 HF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-115—{Maximum Strain vs. Depth at GMRS Elevation for 1E-4 HF Input

Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-116—{Damping Ratio vs. Depth at GMRS Elevation for 1E-4 HF Input

Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-117—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-4 LF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-118—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-4 LF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-119—{Maximum Strain vs. Depth at GMRS Elevation for 1E-4 LF Input

Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-120—{Damping Ratio vs. Depth at GMRS Elevation for 1E-4 LF Input

Motion}
Damping (%)
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-121—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-5 HF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-122—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-5 HF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-123—{Maximum Strain vs. Depth at GMRS Elevation for 1E-5 HF Input

Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-124—{Damping Ratio vs. Depth at GMRS Elevation for 1E-5 HF Input

.
Motion}
Damping (%)
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-125—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-5 LF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-126—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-5 LF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-127—{Maximum Strain vs. Depth at GMRS Elevation for 1E-5 LF Input

Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-128—{Damping Ratio vs. Depth at GMRS Elevation for 1E-5 LF Input

Motion}
Damping (%)
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-129—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-6 HF Input Motion}
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FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-130—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-6 HF Input Motion}

=@ qarithmic mean prof. 1
10 ] 09 prof. 2 prof. 3
e prof. 4 prof. 5
T prof. 6 prof. 7
T prof. 8 prof. 9
T prof. 10 prof. 11
i prof. 12 prof. 13
prof. 14 prof. 15
T prof. 16 prof. 17
c prof. 18 prof. 19
5 i T 06 g prof. 20 prof. 21
° ]

% ; prof. 22 prof. 23
L 8 prof. 24 prof. 25
5 '0 prof. 26 prof. 27
© 1 b7 prof. 28 prof. 29
;g © prof. 30 prof. 31
%_ E prof. 32 prof. 33
E i 55 prof. 34 prof. 35
ﬁ | E prof. 36 prof. 37
(] T 03 E)n prof. 38 prof. 39
) = prof. 40 prof. 41
i prof. 42 prof. 43
prof. 44 prof. 45
prof. 46 prof. 47
T prof. 48 prof. 49
prof. 50 prof. 51
prof. 52 prof. 53
=— = = prof. 54 = == = prof. 55
prof. 56 prof. 57
— — — prof. 58 =— — — prof. 59

= = = prof. 60 —8—|ogarithmic sigma

Frequency (Hz)
NMP3NPP 2-1621 Rev. 1

© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED



FSAR: Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-131—{Maximum Strain vs. Depth at GMRS Elevation for 1E-6 HF Input

Motion}
Strain (%)

logarithmic mean prof. 1
0 0.002 0.004 0.006 0.008 oot 2 oot 3
0 T prof. 4 prof. 5
prof. 6 prof. 7
prof. 8 prof. 9
200 =— =— = prof. 10 — — — prof. 11
prof. 12 prof. 13
400 N — — — prof. 14 =— = — prof. 15
=— = =— prof. 16 prof. 17
prof. 18 prof. 19
600 prof. 20 prof. 21
prof. 22 prof. 23
800 — prof. 24 prof. 25
E prof. 26 prof. 27
= prof. 28 prof. 29
g 1000 1 prof. 30 prof. 31
8 prof. 32 prof. 33
1200 prof. 34 prof. 35
prof. 36 prof. 37
prof. 38 prof. 39
1400 T prof. 40 prof. 41
prof. 42 prof. 43
1600 prof. 44 prof. 45
prof. 46 prof. 47
prof. 48 prof. 49
1800 - prof. 50 prof. 51
prof. 52 prof. 53
2000 prof. 54 prof. 55
prof. 56 prof. 57
prof. 58 prof. 59

prof. 60

NMP3NPP 2-1622 Rev. 1

© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED



	Figure 2.5-39— {Potential Quaternary Features in the Site Region}
	Figure 2.5-40— {Site Vicinity Topographic Map 25-Mile (40-Km) Radius}
	Figure 2.5-41— {Site Area Topographic Map 5-Mile (8-Km) Radius}
	Figure 2.5-42— {Site Topographic Map 0.6-Mile (1-Km) Radius}
	Figure 2.5-43— {Site Vicinity Geologic Map 25-Mile (40-Km) Radius}
	Figure 2.5-44— {Site Vicinity Geologic Map 25-Mile (40-Km) Radius Unit Descriptions - Adirondack Sheet}
	Figure 2.5-45— {Site Vicinity Geologic Map 25-Mile (40-Km) Radius Unit Descriptions - Finger Lakes Sheet}
	Figure 2.5-46— {Site Area Geologic Map 5-Mile (8-Km) Radius}
	Figure 2.5-47— {Site Area Geologic Map 5-Mile (8-Km) Radius Unit Descriptions - Adirondack Sheet}
	Figure 2.5-48— {Site Area Geologic Map 5-Mile (8-Km) Radius Unit Descriptions - Finger Lakes Sheet}
	Figure 2.5-49— {Site Vicinity Surficial Geologic Map 25-Mile (40-Km) Radius}
	Figure 2.5-50— {Site Vicinity Surficial Geologic Map 25-Mile (40-Km) Radius Unit Descriptions - Adirondack Sheet}
	Figure 2.5-51— {Site Vicinity Surficial Geologic Map 25-Mile (40-Km) Radius Unit Descriptions - Finger Lakes Sheet}
	Figure 2.5-52— {Site Area Surficial Geologic Map 5-Mile (8-Km) Radius }
	Figure 2.5-53— {Site Area Surficial Geologic Map 5-Mile (8-Km) Radius Unit Descriptions - Adirondack Sheet}
	Figure 2.5-54— {Site Area Surficial Geologic Map 5-Mile (8-Km) Radius Unit Descriptions - Finger Lakes Sheet}
	Figure 2.5-55— {Site Area Geologic Map 5-Mile (8-Km) Radius}
	Figure 2.5-56— {Site Geologic Map 0.6-Mile (1-Km) Radius}
	Figure 2.5-57— {NMP Site Specific Stratigraphic Column}
	Figure 2.5-58— {Generalized Site Stratigraphy}
	Figure 2.5-59— {Site Plan}
	Figure 2.5-60— {Exploration Plan 100 and 300 Series Borings (North)}
	Figure 2.5-61— {Exploration Plan 100 and 300 Series Borings (South)}
	Figure 2.5-62— {Exploration Plan 200 Series Borings}
	Figure 2.5-63— {Subsurface Profile A-A}
	Figure 2.5-64— {Subsurface Profile B-B}
	Figure 2.5-65— {Subsurface Profile C-C}
	Figure 2.5-66— {Subsurface Profile D-D}
	Figure 2.5-67— {Subsurface Profile E-E}
	Figure 2.5-68— {Top of Oswego Sandstone Contours}
	Figure 2.5-69— {Top of Pulaski A Contours}
	Figure 2.5-70— {Plate 8 - Isopach Map of Trenton Carbonates}
	Figure 2.5-71— {Plate 7 - Isopach Map of Black River Carbonates}
	Figure 2.5-72— {Plate 5 - Contour Map Subsurface Contours on Base of Trenton - Black River}
	Figure 2.5-73— {NMP Unit 1 and Unit 2 Site Geologic Structures}
	Figure 2.5-74— {Historical Seismicity in Vicinity of NMPS Site (shown with a star) from EPRI Catalog and from Additional Catalogs (1985-2007)}
	Figure 2.5-75— {Historical Seismicity Close to NMPS Site (shown with a star) from EPRI Catalog and from Additional Catalogs (1985-2007)}
	Figure 2.5-76— {Historical Seismicity in Charlevoix Seismic Zone (with NMPS site shown as a star) from EPRI Catalog (through 1984) and from Additional Catalogs (1985-2007)}
	Figure 2.5-77— {Bechtel Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
	Figure 2.5-78— {Bechtel Seismic Source Zones and 1985-2007 Catalog Update}
	Figure 2.5-79— {Dames & Moore Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
	Figure 2.5-80— {Dames & Moore Seismic Source Zones and 1985-2007 Catalog Update}
	Figure 2.5-81— {Law Engineering Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
	Figure 2.5-82— {Law Engineering Seismic Source Zones and 1985-2007 Catalog Update}
	Figure 2.5-83— {Rondout Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
	Figure 2.5-84— {Rondout Seismic Source Zones and 1985-2007 Catalog Update}
	Figure 2.5-85— {Weston Geophysical Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
	Figure 2.5-86— {Weston Geophysical Seismic Source Zones and 1985-2007 Catalog Update}
	Figure 2.5-87— {Woodward-Clyde Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
	Figure 2.5-88— {Woodward-Clyde Seismic Source Zones and 1985-2007 Catalog Update}
	Figure 2.5-89— {Historical Seismicity in Vicinity of NMNPS Site (shown with a star) and Two Areas Used to Test the Effects of Additional Seismicity}
	Figure 2.5-90— {Historical Seismicity in Vicinity of the Charlevoix Seismic Zone and the EPRI Team Sources Used to Represent that Zone}
	Figure 2.5-91— {Earthquake Occurrence Rates for EPRI (1989) Catalog and for Catalog Extended Through 2007 for Region 1}
	Figure 2.5-92— {Earthquake Occurrence Rates for EPRI (1989) Catalog and for Catalog Extended Through 2007 for Region 2}
	Figure 2.5-93— {Mean and Fractile PGA Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-94— {Mean and Fractile 25 Hz Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-95— {Mean and Fractile 10 Hz Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-96— {Mean and Fractile 5 Hz Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-97— {Mean and Fractile 2.5 Hz Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-98— {Mean and Fractile 1 Hz Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-99— {Mean and Fractile 0.5 Hz Seismic Hazard Curves, Rock, No CAV}
	Figure 2.5-100— {M and R Deaggregation for 1 and 2.5 Hz at 10-4 Annual Frequency of Exceedence}
	Figure 2.5-101— {M and R Deaggregation for 5 and 10 Hz at 10-4 Annual Frequency of Exceedence}
	Figure 2.5-102— {M and R Deaggregation for 1 and 2.5 Hz at 10-5 Annual Frequency of Exceedence}
	Figure 2.5-103— {M and R Deaggregation for 5 and 10 Hz at 10-5 Annual Frequency of Exceedence}
	Figure 2.5-104— {M and R Deaggregation for 1 and 2.5 Hz at 10-6 Annual Frequency of Exceedence}
	Figure 2.5-105— {M and R Deaggregation for 5 and 10 Hz at 10-6 Annual Frequency of Exceedence}
	Figure 2.5-106— {Smooth 10-4 UHRS for HF and LF Earthquakes}
	Figure 2.5-107— {Smooth 10-5 UHRS for HF and LF Earthquakes}
	Figure 2.5-108— {Smooth 10-6 UHRS for HF and LF Earthquakes}
	Figure 2.5-109— {Artificial VS Profiles 1 through 10 for the GMRS Calculations}
	Figure 2.5-110— {Summary Statistics of VS for the GMRS Calculations}
	Figure 2.5-111— {Randomized G/Gmax Curves for the Oswego Sandstone}
	Figure 2.5-112— {Randomized Damping Curves for the Oswego Sandstone}
	Figure 2.5-113— {Response Spectra and Logarithmic Sigma at GMRS Elevation for 1E-4 HF Input Motion}
	Figure 2.5-114— {Amplification Factor and Logarithmic Sigma at GMRS Elevation for 1E-4 HF Input Motion}
	Figure 2.5-115— {Maximum Strain vs. Depth at GMRS Elevation for 1E-4 HF Input Motion}
	Figure 2.5-116— {Damping Ratio vs. Depth at GMRS Elevation for 1E-4 HF Input Motion}
	Figure 2.5-117— {Response Spectra and Logarithmic Sigma at GMRS Elevation for 1E-4 LF Input Motion}
	Figure 2.5-118— {Amplification Factor and Logarithmic Sigma at GMRS Elevation for 1E-4 LF Input Motion}
	Figure 2.5-119— {Maximum Strain vs. Depth at GMRS Elevation for 1E-4 LF Input Motion}
	Figure 2.5-120— {Damping Ratio vs. Depth at GMRS Elevation for 1E-4 LF Input Motion}
	Figure 2.5-121— {Response Spectra and Logarithmic Sigma at GMRS Elevation for 1E-5 HF Input Motion}
	Figure 2.5-122— {Amplification Factor and Logarithmic Sigma at GMRS Elevation for 1E-5 HF Input Motion}
	Figure 2.5-123— {Maximum Strain vs. Depth at GMRS Elevation for 1E-5 HF Input Motion}
	Figure 2.5-124— {Damping Ratio vs. Depth at GMRS Elevation for 1E-5 HF Input Motion}
	Figure 2.5-125— {Response Spectra and Logarithmic Sigma at GMRS Elevation for 1E-5 LF Input Motion}
	Figure 2.5-126— {Amplification Factor and Logarithmic Sigma at GMRS Elevation for 1E-5 LF Input Motion}
	Figure 2.5-127— {Maximum Strain vs. Depth at GMRS Elevation for 1E-5 LF Input Motion}
	Figure 2.5-128— {Damping Ratio vs. Depth at GMRS Elevation for 1E-5 LF Input Motion}
	Figure 2.5-129— {Response Spectra and Logarithmic Sigma at GMRS Elevation for 1E-6 HF Input Motion}
	Figure 2.5-130— {Amplification Factor and Logarithmic Sigma at GMRS Elevation for 1E-6 HF Input Motion}
	Figure 2.5-131— {Maximum Strain vs. Depth at GMRS Elevation for 1E-6 HF Input Motion}


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


