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Surficial Deposits

Fill

Glacial Till

Oswego Sandstone

Graphic Legend:

•

Oswego Transition Zone

Pulaski Formation

Whetstone Gulf Formation

Marker Bed

Rock Field Hardness:
A measure of resistance to scratching or
abrasion.

Rock Weathering:
The action of the elements in altering the color,
texture, and composition of the rock.

Hard

Medium

Soft

Scratches with point of steel blade
with difficulty.

Scratches readily with point of steel
blade.

Grooves readily with point of steel
blade.

Fresh

Slight

Moderate

Severe

Crystals bright, some slight staining of
joints.

Rock generally fresh, joints stained.

Joints stained, discoloration extends
1-inch into rock.

Rock discolored, rock strength reduced
to strong soil.

Soil Grain Size Scale:
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Boring !n'onDation Final Boring Log
Northing: 1282352.3 Eastlng: 543373.9 Date Start - End: 6/1/2008 - 6/6/2008 Boring No.
Horizontal Datum : NAD27 Driller Name: J. Stockholm 8401Ground Surface Elev. (tt): 262.7 Logged By: T. Daigle, M. Macleod
Vertical Datum: NGV029 Drilling Company : Nothnagle Page 1 of7

R!g Typell.D: CME 850-1 / Onshore Total Depth (tt) : 249.0

Drilling !n'onDation
Hammer Ident: SNVII Caslng!.D: 6 inch Core Barrel Type: NQ2
Auger 1.0: NM Drill Rod 0.0: 25/8 inch NW Core Barrel 1.0/0.0: 2 inch / 3 inch
Auger Head Length: NM Core Barrel Length: 13 ft
Drilling Method: 4.25 HSA with continuous split spoon sampling 0-19.2 ft. toP of rock wireline corina to bottom

ABBREVIAnONS:
Blows per 6 in.: 140 Ib Pen. = Penetration length V\OR =weight of Rods NA, NM = Not Applicable, Not Measured
hammer falling 30 inches Rec. = Recovery length V\OH = weight of Hammer II = liquid limit
to drive a 2 inch 0.0. RQD = length of Sound Cores>4 in I Pen.,% S = Split Spoon Sample PI =Plasticity Index
split spoon sampler. HSA =Hollow-Stem Auger C = Core Sample NV, NP =No value, Non-plastic

Sample Information
Drilling Remarks and 8'.,

,I~ 2:! ...J
Elev. Depth Rec.! Blows Coring Engineering Geology

~
.!ol Soil-Sample Description

(ft) (ft) 9~o Description of Rock Cores ~ Rock-Lithological DescriptionPen. per 6 in. Time l!! a.
I- ~z and Fractures l!!

(in) orRQD (min/ft) l4. Cl

1 X51 8/24 2-6-16-
- 51: SANDY SILT (ML), -70% slightly plastic fines, -20% mostly
'.. ~ fine sand, -10% gravel to 0.5 in., roots present, brown,8
0~

L SURFICIAL DEPOSIT.

X52 I
" ,",

52: (0-5 in.) SANDY SILT WITH GRAVEL (ML), -60% slightly260- 17/24 4-8-15- ,", .'
34 .~

plastic fines, -25% mostly fine sand, -15% gravel up to 0.75 in.,
brown.

.", .' (5-17 in.) SANDY SILT (ML), -60% slightly plastic fines, -30%

X
53 21124 12-29- ,,~ widely graded sand, -10% gravel up to 0.5 in.• brown, SURFICIAL- 44-38 ~ " DEPOSIT.

" ,", 53: Similar to 52 (5-17 in.), SURFICIAL DEPOSIT.
~ 54 6/6 100/6 ~" 54: SANDY SILT (ML), -55% low plasticity fines, -35% widely- in. " .", graded sand, -10% gravel up to 1 in., brown, SURFICIAL

-
~" DEPOSIT.

X 55 12/12 17- ,.~ 55: Similar to 54, only gravel up to 0.75 in., SURFICIAL
100/6 ~"

DEPOSIT.

- 10 IX in. '..",

56 9/10 21- ~.\ 56: Similar to 54, only gravel up to 0.75 in., SURFICIAL
100/4 I,~ DEPOSIT.

in. .....' Approximate top of Glacial Till at depth 12.0 ft (EI. 250.7 ft).

250- I/- 57 10/9 43- ~.C 57: SANDY SILT WITH GRAVEL (ML), -55% slightly plastic
100/3 fines, -25% gravel up to 0.75 in.• -20% widely graded sand,

in. grayish brown, GLACIAL TILL.

IX
58 25124 31-68-

O' 58: SANDY SILT (ML), -65% slightly plastic fines, -25% widely· .- 73-82 graded sand, -10% gravel up to 0.5 in., grayish brown, GLACIAL
"- 0 TILL.

IX 59
26/24 23-31- 89: Similar to 58, GLACIAL TILL.

41~8 .""-- <c
/.. 510 12/13 10-37- ~

510: SANDY SILT (ML), -65% slightly plastic fines, -30% widely
100/1 - . ... graded sand, -5% gravel up to 0.5 in., grayish brown, GLACIAL

C1 22123 in. 2 Auger refusal at 19.0 ft. · '. TILL.

II- 20 Approximate top of Oswego sandstone at depth 19.0 ft61 3/0.9 ft. ~ · .
L . ' . (EJ. 243.7 ft) .

Vertical fracture. -
C2 57/60 94 2 - C1: SANDSTONE WITH SOME SILTSTONE. gray sandstone,

240- 3 -
2.5 dark gray siltstone, hard sandstone, medium siltstone, bedded

sandstone, laminated siltstone, fine grained, well sorted,
2.5 unweathered, fractures generally planar, horizontal, and smooth,
2.5

..
spaced 0.5-15 in., 0.5 in. vertical fracture at 16.5 in.I- - C2: SANDSTONE, gray, hard, bedded, fine grained, well sorted,

- · '. unweathered, fractures generally planar, horizontal, and smooth,
C3 120/120 92 1.5 spaced 4.5-33 in., trace mottling.

i 2 C3: SANDSTONE WITH SOME SILTSTONE, greenish gray to
· . gray sandstone, dark gary siltstone, hard sandstone, medium

2 - ':-:-:1 siltstone, bedded sandstone, laminated siltstone, fine grained,
2 well sorted, unweathered, fractures generally planar, horizontal,
2 M:·:····:·

and smooth, spaced 2-26 in., 10· fracture at 53 in., 30· fracture at
L- 30 55 in.• crossbedding from 53-56 in., mottling from 30-31 in. with} 2 30· fracture. large Oswego sandstone clast, mottling from 49-50 in., some

2.5 30· fracture. f:·..· mottling throughout, trace fossils.r': .

Notes: Engineering geology description of rock cores and fractures by IProject Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •

I GEl Project Number: 07223 GEl C,."IIO."

Form 150.1IllV. 1



Final Boring Log
Ground Surface Elev. (ft): 263 - Date Start / End: 6/1/2008 - 6/612008 Boring No.
Vertlcal Datum: NGVD29 Total Depth (ft) : 249.0 8401

Page 2 of7

Sample Information
Drilling Remarks and S

J~o
.,

Elev. Depth Coring Engineering Geology I!! .Q Soil-Sample Description
(ft) (ft)

Rec.! Blows
Description of Rock Cores f3 ~ Rock-Lithological DescriptionPen. per6 in. Time ~

Co

~1c?JZ and Fractures e
(in) orRQD (min/ft) lL t:J

Im1 <! I---
2 · '.

1.5
I--- · .

· .
i- I--

C4 121/120 93 2 Shaly partings. ~ C4: SANDSTONE WITH SILTSTONE AND SHALE, gray

1
2 Vertical fracture. sandstone, dark gray siltstone and shale, hard sandstone,· . medium siltstone and shale, bedded sandstone, laminated· .

3.5 siltstone and shale, fine grained, well sorted, unweathered,
1.5 .... fractures generally planar, horizontal, and smooth, spaced from

3 !== highly fractured to 37 in., 0.5 in. vertical fracture from 0-0.5 in.,
040 45· irregular fracture at 102.5 in., highly fractured zones from

3 · . 93-93.5 in. and 106.5-107.5 in., mottling from 3~5.5 in. and

.; 3 - 79-83 in., trace fossils.

wi 3
3.5 -

Pyrite nodules. =2.5 §Highly fractured.
~

.' .

J 45· fracture.
Highly fractured. - C5: SANDSTONE WITH SOME SILTSTONE, gray sandstone,C5 120/120 93 2.5

5.5 =.
dark gray siltstone, hard sandstone, medium siltstone, bedded
sandstone, laminated siltstone, fine grained, well sorted,

4 - unweathered, fractures generally planar, horizontal, and smooth,
2 - spaced from highly fractured to 25.5 in., highly fractured zone.. from 84.5-85.5 in., mottling and irregUlar bedding from 23.5-26 in.,

I- 50 2.5 trace mottling throughout.
4 · .-
3 = ....
3 · '.

210-... 3 ~Highly fractured. .' .
~

3 3-inch-long incipient vertical -
-

c;; fracture with calcite infill. · .
l-

I-e C6: SANDSTONE AND INTERBEDDED SILTSTONE, grayC) -
~

C6 118/120 98 3 sandstone, dark gray siltstone, hard sandstone, medium siltstone,
4.5 ~ bedded sandstone, laminated siltstone, fine grained, well sorted,

Q. - '-;-. unweathered, fractures generally planar, horizontal, and smooth,=- 4.5
~ spaced 5.5-34 in., 30· fracture at 112.5 in., 4.5 in. incipient
;! 4.5 ~. vertical fracture from 45-49.5 in., 15 in. green banded layer from
0« 5 · . 35-50 in., mottling throughout.e I- 60
iii 4 4.5-inc:h-long incipient vertical Approximate top of Oswego Transition Zone at depth 57.3 ft
C) fracture with calcite infil!. I--- . (EI. 205.4 ft)...., 6.5 ..... \Q. I---
C) 4II) I---
C) =} 3.5 ~.
0
...J I---W 60: ~
0 I--- .
:I:
II)
lL 30· fracture.lL
0 I--
Q. · . C7: SANDSTONE TO GRAYWACKE WITH SOME SILTSTONE,
=- C7 1221120 99 3 · .
z -[ 3 gray sandstone and graywacke, dark gray siltstone, hard- sandstone and graywacke, medium siltstone, bedded sandstonez 3.5 I-- ..... j
0 and graywacke, laminated siltstone, fine grained, well sorted,
i= -j 4.5 · . unweathered, fractures generally planar, horizontal, and smooth,
~

,~J
I--~. spaced 2.5-23 in., 14 in. fossil layer with mottling from 102-116

0: 4
~

70 I-- in., mottling layers from 2.5-4.5 in., 5.5-8 in., and 40.5-45.5 in.,
u 2.5 I---~ trace fossils and mottling throughout.

~ 3 I--- .. Approximate top of Pulaski Formation-Unit A at depth 71.4 ft
I--- .. !\ (EI. 191.3 ft). Iu 2.5
~Jw 4~ JII)

l- I
Z
0 Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Q.

Chad Conti. •w CIty/State: Oswego, New York...J
~
w GEl Project Number: 07223 GEl,..,.,,,,,,zz

Form 150.2 rev. 1
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Final Boring Log
Ground Surface Elev. (tt): 263 Date Start / End: 6/1/2008 - 6/612008 Boring No.
Vertical Datum: NGV029 Total Depth (tt) : 249.0 8401

Page 3 of7

Sample Information I Drilling Remarks and 8'
~ ...J

Elev. Depth IJ~ Ree.! Blows Coring Engineering Geology '" .Il Soil-Sample Description
(ft) (ft) Q. • Description of Rock Cores ~

.s::. Rock-Lithological Description
>.' E~ Pen. per 6 in. Time Q.

l!!F- .. (in) orRQD (minlft) and Fractures u. Clen

f
4 I-

~~4.5 ~I- . C8: SANDSTONE TO GRAYWACKE WITH SOME SILTSTONEC8 120/120 92
~I- . AND SHALE, gray sandstone and graywacke, dark gray siltstone6 .-- 1- .. and shale. hard sandstone and graywacke, medium siltstone and

5 I=L--:-: shale, bedded sandstone and graywacke, laminated siltstone and
4.5 Shaly partings. .- shale, fine grained, well sorted, unweathered, fractures generally

3.5 ·. planar, horizontal, and smooth, spaced <0.5-21.5 in., 2 in.
t- 80 f-- distinctive fossil layer from 79-81 in., 1.5 in. distinctive fossil layer

3.5 · . from 82-83.5 in., fossils throughout, mottling throughout, calcite
~

I- .
3.5 infilling from 44.5-46 in.

l- f--3.5 ·..
180- 4 c-l-.. -

3.5
I- .

I--
I--f- ..-- Fossils.

I- ..
I-

I-- .- C9: SANDSTONE TO GRAYWACKE WITH INTERBEDDEDC9 119/120 96 3.5 I-- .

4 I--
SILTSTONE, gray sandstone and graywacke, dark gray siltstone,

}
hard sandstone and graywacke, medium siltstone, bedded

4.5 E I- . sandstone and graywacke, laminated siltstone, fine grained, well
3 I-- sorted, unweathered, fractures generally planar, horizontal, and

3.5 l- ... smooth, spaced 0.5-26.5 in., 1.5 in. heavy mottling with siltstone
90 l-I-- clasts from 30-31.5 in. and 34-35.5 in., cross bedding from.. -

3.5 I--I- . 72.5-73.5 in., mottling throughout, 3 in. green mineral veins
4

.~
(marker horizon) from 116-119 in.

... 3
170-1 4.5 '- ..

t 5.5 --

~~'-
C10 120/120 94 3.5 Thin green veins. '-

~
C10: SANDSTONE WITH INTERBEDDED SILTSTONE AND

2.5 SHALE, gray sandstone, dark gray siltstone and shale, hard
...... I- . sandstone, medium siltstone and shale, bedded sandstone,

} '00

3 '--
.. laminated siltstone and shale, fine grained, well sorted,
I-- . unweathered, fractures generally planar, horizontal, and smooth,4 c- ,-
1- .. spaced 3-30 in., heavy mottling throughout, 1 in. green mineral4.5 1- veins (marker horizon) from 0-1 in.l-i- ..

5 .-
~1-.

4.5 l-f--

160 {
4.5 ..

I-- .
4.5 ..

1- 3.5 F= ...
Fossils. l-..

I-- I-j- .

10· fracture. t:::=!-.

3 Fossils. .- C11: Similar to C10, except with fossils, fractures generallyC11 119/120 99 I- ..
1- planar, horizontal, and smooth, spaced 4.5-43 in., 10· fracture at3.5 I-1-- ••- .- oin., 10· fracture at 28.5 in., 1 in. fossil layer with calcite filled

4 10· fracture. l::::=I-- . clasts from 86-87 in., 3 in. fossil layer from 91-94 in., ripple marks
3.5 - at 20 in., 29.5 in., and 56 in., mottling throughout, 4.5 in. incipient

.. ~
vertical fracture from 114-118.5 in.

I- 110 4 I-- .

t 4.5 l-t Approximate top of Pulaski Formation-Unit B at depth 111.9 tt
3.5 I-

(EI. 150.8 tt).

100t 4

~[4.5
4 ..

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl ("""""

Form 150.2 rev. 1



Final Boring Log
Ground Surface Elev. (ft): 263 Date Start 1End: 611/2008 - 61612008 Boring No.
Vertical Datum : NGV029 Total Depth (ft) : 249.0 8401

Page 4 017

Sample Information
Drilling RemarKs and 8'ell

l!! ..J
Elev. Depth Coring Engineering Geology 0 Soil-Sample DescriptionQ) Rec.! Blows

~
1:(ft) (ft) I~ ~o Pen. per 6 in. Time Description of Rock Cores Q. Rock-Lithological Description

I- ",z and Fractures e!
lJ) (in) orRQD (minlft) u.. Cl

{
I 4.5-inch-long incipient 1---

t.=~
C12 121/120 89 4 l.--- C12: Similar to C10, except with less mottling and longer

fracture. sandstone interbeds, fractures generally planar, horizontal, and3.5 15· fracture. I-- smooth, spaced 2-20.5 in., 15· irregular fracture at 10.5 in.,
3.5 f-- . irregular fracture at 118.5 in., incipient horizontal fracture at 97.5
3 F= f-- . in., 12 in. incipient vertical fracture from 95.5-107.5 in., 4 in.

~"l incipient vertical fracture from 107.5-111.5 in., cross bedding from
I- 120 3.5 .- 0-2 in., 12.5-14 in., and 64-68 in., mottling throughout.

3 I--!- ...-
3 l=1-.

4 1---~
140- 3.5 l-- .

12-inch-long incipient fracture. 1--- ..
4

4-inch-long incipient fracture. 1--- . ..
~

l- I-.f==
i I- .

C13: SANDSTONE AND SILTSTONE WITH SHALE, grayC13 1201120 85 2.5 45· fracture.
~"l

l~
3 Highly fractured silty shale. - sandstone, dark gray siltstone and shale, hard sandstone,

I- .. medium siltstone and shale, bedded sandstone, laminated
4 . - siltstone and shale, fine grained, well sorted, unweathered,

3.5 l§ .. fractures generally planar, horizontal, and smooth, spaced from
Highly fractured. I-- highly fractured to 21.5 in., 2.5 in. vertical fracture from 0-2.5 in.,

3 · ..
30· fracture. V-I-- 45· irregular fracture at 6.5 in., 30· fracture at 48.5 in., highly

3 I- . fractured zone from 8.5-9 in. and 31.5-32 in., mottling and
3.5 .. interbedding from 38-43 in., fractured from 59.5-61 in., mottling

. - from 108-118 in.
130-r 4 _.. Approximate top of Pulaski Formation-Unit C at depth 128.5 ft

5 - (EI. 134.2 ft).
I--

5 .-
1----.
1---

· .
I- -

l::::::: ..
Shaly partings. F== - C14: Similar to C13, fractures generally planar, horizontal, andC14 120/120 83 3.5 ... smooth, spaced from highly fractured to 16.5 in., 45· fracture at7 l=I--- 41 in., 10· fracture at 62.5 in., 70· irregular non-planar fracture at

3.5 1--- _. 72.5 in., 10· fracture at 78 in., 20· fracture at 79.5 in., highly
~

..
4 _. fractured zone from 38.5-39 in., irregular fracture at 59 in., 1 in.

Highly fractured. .- fossil layer from 61-62 in., cross bedding from 71.5-75 in. and4 _..
I- 140 45· fracture. - 91.5-96.5 in., mottling from 0-7 in., 22-23 in., 57.5-61 in., and

5 l= .. 94-95 in., day coating on fracture surfaces at 39 in., 57.5 in., 104. -
5 10· fracture. I=:-. in., and 113 in.

20· fracture. V3.5 Fossils. b=::===
I--

120- 7 70· fracture. f-- .

10· fracture. · .
3 Fracture in siltstone with I· ..f slickensides, indicates minor

I- vertical orientation (dip-slip),

1
no apparent offset of bedding. I--

C15 119/120 96 5 I-- C15: SILTSTONE and SANDSTONE with little SHALE, dark gray.. siltstone and shale, gray sandstone, medium siltstone and shale,3.5- I-- hard sandstone, laminated siltstone and shale, bedded
4 sandstone, fine grained, well sorted, unweathered, fractures

3.5 V generally planar, horizontal, and smooth, spaced 3.5-28 in., 30·
'== fracture at 36 in., 20· fracture at 67.5 in., 1 in. trace fossil layer

I- 150 3.5 30· fracture. I- . from 4.5-5.5 in., 0.5 in. fossil layer from 9.5-10 in., 4 in. fossil layer
3 · . - from 56.5-60.5 in., mottling from 9.5-10.5 in., 23.5-25 in., 33.5-35I--
3 20· fracture. ...- I--

in., and 70.5-71 in., irregular bedding around fossil layer from
4.5 Fossils. .. - 56.5-60.5 in.

!-- .110- 5 I-- ..
f-- .

5 .-
1- ..

'=I-
I- i-- .-

!-- .r:::: ..
C16 121/120 94 3.5 i--

I-- C16: Similar to C15, except increased fossils, fractures generally
41i ~'I planar, horizontal, and smooth, spaced 0.5-40.5 in., 30· fracture

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. Clty/State: Oswego, New York •GEl Project Number: 07223 GEl c.",.I0""
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Final Boring Log
Ground Surface E/ev. (tt): 263 Date Start I End: 61112008 - 61612008 Boring No.
Vertical Datum: NGVD29 Total Depth (tt) : 249.0 8401

Page 5 of7

Sample Information
Drilling Remarks and 8'

~ ...J
Elev. Depth Ree.! Blows Coring Engineering Geology 0 Soil-Sample DescriptionIJ~ i :E(ft) (ft) c. . Description of Rock Cores Rock-Lithological Description>-, E~ Pen. per 6 in. Time c.e

r-I~ (in) orRQD (min/ft) and Fractures lL. t'

} 100

4
t::=:=

.. I at 33.5 in., 45· non-planar fracture at 60.5 in., 20· fracture at 67.5
4 30· fracture. I- in., 4.5 in. trace fossil layer from 10-14.5 in., 1 in. fossil layer from

3.5 - 32-33 in., 1 in. trace fossi/layer from 51.5-53 in., 2 in. trace fossil
1- layer with calcite infilling from 59.5-61.5 in., 11 in. fossil layer from

4 -
45· fracture. V - 67.5-78.5 in., 2.5 in. irregular fossi/layer with large calcite infilling-

,,°1
4 20· fracture. V-I- from 102.5-105 in., 0.5 in. clayey sUt layer from 108.5-109 in.,

4.5 - irregular non-planar bedding from 102.5-105 in.- Approximate top of Whetstone Gulf Formation-Unit A at depth
4 Fossils with pyrite nodules ~

1- 158.8 ft (EJ. 103.9 ft).and minor oxidation. !- -
2.5 -

I- -
I--

f..-- l-
i- Thin clay film in fracture. f-- -

I-
- -

C17 1221120 100 2 1- C17: SANDSTONE WITH SILTSTONE AND SOME SILTY
- SHALE, gray sandstone, dark gray siltstone and silty shale, hard2 -- - sandstone, medium siltstone and silty shale. bedded sandstone,

2 I- laminated siltstone and silty shale, fine grained, well sorted,
1.5

- unweathered, fractures generally planar, horizontal, and smooth,
-l 1.5 r-- spaced 13-59.5 in., 30· fracture at 59.5 in., 30· fracture withJ 170 I- chipping at 108.5 in., chipping from 121-122 in., cross bedding

2 30· fracture. c..----- - from 34-53 in., mottling from 69-70 in.

001
-

2 ~
3 -

I-
4 - ~

4

~30· fracture. ----f -

-~
C18 119/120 93 3.5 - C18: SILTSTONE AND SILTY SHALE WITH SANDSTONE, dark

4.5 - gray siltstone and silty shale, gray sandstone, medium siltstone
- and silty shale, hard sandstone, laminated siltstone and silty

4.5 30· fracture. ? shale, bedded sandstone, fine grained, well sorted, unweathered,

l1BO

4.5 30· fracture. fractures generally planar, horizontal, and smooth, spaced 1-21
30· fracture.

- - in., 30· fracture at 33.5 in., 30· fracture at 34.5 in., 30· fracture at4.5 i--
~- 39 in., 1 in. vertical fracture from 59-60 in., irregular deposition

~
4 -,- - pattern from 29.5-30.5 in. with small sandstone clasts, trace

3.5 Vertical fracture. - mottling throughout.., -

"i
3.5 - r--
3 --
2 r--

I--r- f-- -f--.., [=:~---.J...
C19 120/120 87 2 i-- C19: SimUar to C18, except trace fossil layer, fractures generally

2.5 f--
- planar, horizontal, and smooth, spaced 1.5-16.5 in., 15· irregUlar

I- fracture at 24 in., 30· fracture at 71.5 in., 10· fracture at 96.5 in.,- 15· fracture. L--- -3 1== - irregular fracture at 15.5 in., 0.5 in. trace fossi/layer from 58-58.5
2.5 - in., mottling from 12.5-13.5 in., 25.5-26.5 in., and 30.5-32 in.

f--
l-

I- 190 4
~ -3.5 [=:I-.- 1-

3 30· fracture. E !-
-',..

70-1
3 r -

f
4.5 I--.J
3.5 l:=:::: i--

10· fracture. \--
f..-- -

-- C20: SANDSTONE WITH SOME SILTSTONE, gray sandstone,
[=: -

C20 121/120 90 3 I- dark gray siltstone, hard sandstone, medium siltstone, bedded
... sandstone, laminated siltstone, fine grained, well sorted,

3.5 I- unweathered, fractures generally planar, horizontal, and smooth,1 -
3.5 - spaced 1.5-31 in., 1 in. incipient vertical fracture from 57.5-58.5

r 3 L- in., irregular fracture at 115.5 in., chipping from 42-43.5 in. and

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl (.".'...u

Fonn 150.2 rev. 1



Final Boring Log
Ground Surface Elev. (tt): 263 Date Start I End: 6/1/2008 - 6/6/2008 Boring No.
Vertical Datum : NGVD29 Total Depth (tt) : 249.0 8401

Page 6 017
Sample Information

Drilling Remarks and 8'

J~o
! oJ

Elev. Depth Rec.! Blows Coring Engineering Geology
~

.!O! Soil-Sample Description
(tt) (tt) Description of Rock Cores ~ Rock-Uthological DescriptionPen. per6 in. Time c.>-, E z e!I'-Jl (in) orRQD (min/tt) and Fractures LL t!l

1- 200
Z

~
102.5-103 in., sBtstone clasts at 66.5 in., long sandstone interbeds

2.5 - from 12-58.5 in. and 60.5-89.5 in.

"I
3 1-inch-long incipient vertical Approximate top of Whetstone Gulf Formation-Unit B at depth

fracture. 1 197.0 ft (EI. 65.7 ftl.
2

~
3
2 -

-
===

'-
= '-

-- ~ C21: Similar to C20, except increased sUtstone and fossil layers,C21 1221120 96 3 -
70· fracture. ~

I- fractures generally planar, horizontal, and smooth, spaced from
3 -

- 70· fracture. - highly fractured to 57 in., opposing 70· fractures at 15.5 and 17 in.
3.5 30· fracture. l.---- - within highly fractured zone from 14.5 in. to 18 in., 30· fracture at
3 10· fracture. ~I-- 20 in., 10· fracture at 28 in., 45· fracture at 43 in., 4 in. trace fossil

3 45· fracture. - layer with mottling, calcite infilling, and sulfide minerals from
I- 210 Fracture in siltstone with I:- 100-107 in., mottling, trace mottling throughout.

1.5 slickensides, dip-slip t=f-
2 orientation, no apparent offset -

1.5 in bedding some polishing. r=-
50- 1.5 Highly fractured. I-- -

Fracture in siltstone with I--
2 slickensides, dip-slip !--

orientation, no apparent offset -
I- in bedding some polishing. --

f--- I
f---

-~
C22: SANDSTONE AND SILTSTONE WITH SILTV SHALE, grayC22 119/120 88 2

2 sandstone, dark gray siltstone and silty shale, hard sandstone,
- medium siltstone and silty shale, bedded sandstone, laminated

1.5 siltstone and silty shale, fine grained, well sorted, unweathered,
1.5 :8 fractures generally planar, horizontal, and smooth, spaced from

2.5 highly fractured to 53.5 in., 45· fracture at 56.5 in., 10· fracture at
I- 220 45· fracture. 70.5 in., 10· fracture at 76 in., 45· fracture at 82.5 in., 30· fracture

4 Highly fractured silty shale. at 84 in., 30· fracture at 84.5 in., 10· fracture at 99 in., highly
3 10· fracture. fractured zone from 56.5-58.5 in.

4.5 10· fracture.

~-~40- 3.5 45· fracture.
30· fracture.

3.5 30· fracture. !---
Polishing and minor

;;~
~ slickensides in siltstone

fractures, dip-slip orientation,

C23 1181120 80 3 no apparent offest in bedding. ;:=: C23: Similar to C22, fractures generally planar, horizontal, and
10· fracture. ~ smooth, spaced <0.5-17.5 in., 45· irregular fracture at 69.5 In.,

- 3.5 i=:1-- 1 irregular fractures at 67 in. and 108 in., calcite infilling at 69 in.,
4

~~~
mottling from 62.5-63 in. and 65-67 in.

2.5

I- 230 2
2 --
2 45· fracture.

7~3 Shaly partings.
30- 3 r-----

'---

2.5 == -
I- ~.~30· fracture.

C24 1171120 83 2.5 30· fracture. :=::: C24: Similar to C22, fractures generally planar, horizontal, and

t~"
4 smooth. spaced 1.5-32.5 in., 30· fracture at 3.5 in, 30· fracture at

~

~
11.5 in., 3.5 in. vertical fracture from 53.5-57 in., 1 in. incipient

4.5 vertical fracture from 63.5-64.5 in., 1 in. clayey silt layer at 13 in.,
4 === slightly weathered, no notable striations, trace mottling

3 - throughout.

2.5 -
Vertical fracture. =1__-~

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl 'Oft..I..."
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Final Boring Log
Ground Surface Elev. (ft): 263 Date Start / End: 611/2008 - 61612008 Boring No.
Vertical Datum: NGV029 Total Depth (ft) : 249.0 8401

Page 7 of7

Sample Information
Drilling Remarks and 8'

I~io
..
i!! -J

Elev. Depth Rec.! Blows Coring Engineering Geology :::l .lo! Soil-Sample Description
(ft) (ft) Description of Rock Cores tl .s::; Rock-Lithological DescriptionPen. per 6 in. Time ~

Q.

I- IIl z and Fractures ~
(J) (in) orRQD (minlft) u.. Cl

"

~
20-

2.5
4
3 f--

l- f--

f--~
C25 43/35 100 4 Fossils. C25: Similar to C22. fractures generally planar. horizontal, and

1=I-- smooth, spaced 2-22 in., trace moWing throughout.
2.5 I-- -
3 I-

~
Bottom of boring at depth 249 ft (EI. 13.7 ft).

-250 Borehole grouted to approx. ground surface upon completion.

10~ General Comments about
Core Samples:

L

- Bedding-parallel fractures are
most frequent in shale and
siltstone and less common in
sandstone.

-
Vertical fractures occasionally

L present in sandstone beds.

I- 260

Hand pressure produces
bedding-parallel fractures in

0- siltstone of Pulaski Formation
during handling and transport.

Fracture surfaces are
I- generally unweathered unless

otherwise noted.

-

:- 270

-10-

:-

{
'"1

f'~
-20 --{ I

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl Cnn,u",,"
Form 150.2 rev. 1
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Project: Nine Mile Point Site Characterization

Location: Oswego, New York

GEl Project No. 07223
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Boring Information Final Boring Log
Northing: 1282832.4 Easting: 543228.4 Date Start - End: 4/25/2008 - 5/212008 Boring No.
Horizontal Datum: NAD27 Driller Name: P. Dickensen 8406Ground Surface Elev. (ft): 237.3 Logged By: A. Hare, M. Macleod
Vertical Datum : NGVD29 Drilling Company: Boart LonQyear Page 10'5
Rig Type/I.D: Mobile B57 / Baroe 2 Total Depth (ft) : 187.5

Drilling Information
Hammer Ident: NA Casing 1.0: 4 inch Core Barrel Type: NQ2
Auger 1.0: NM Drill Rod 0.0: 25/8 inch NW Core Barrel 1.0/0.0: 2 inch / 3 inch
Auger Head Length: NM Core Barrel Length: 13.4 ft
Drilling Method: Wireline corina 0 - 187.5 ft.

ABBREVlAnONS:
Blows per 6 in.: 140 Ib Pen. =Penetration Length WOR =weight of Rods NA, NM =Not Applicable, Not Measured
hammer falling 30 inches Rae. =Recovery Length WOH = weight of Hammer LL =Liquid Limit
to drive a 2 inch 0.0. ROD =Length of Sound Cores>4 in I Pen.,% S=Split Spoon Sample PI =Plasticity Index
split spoon sampler. HSA =Holio'N-Stem Auger C = Core Sample NV. NP =No value. Non-plastic

Sample Information
Drilling Remarks and 8'"'2! ...J

Elev. Depth Gl Rec.! Blows Coring Engineering Geology ::> .Il Soil-Sample Description
(ft) (ft) l.g Q. . Description of Rock Cores ti .c:. Rock-Lithological Description

f-' ~~ Pen. per 6 in. Time e a.
and Fractures e

lI) (in) orRQD (min/ft) LL c.:l

~
C1 26/30 28 2.5 == Approximate top of Oswego sandstone at depth 0 ft (EI. 237.3 ft).

2.5
- .... C1: SANDSTONE, gray, medium hardness, bedded. well sorted,- .

1/.5 ft - . ' . fine grained, unweathered, fractures generally planar, horizontal,-::. and smooth, chipped at 2 in.
C2 53/60 65 2

~:':i>2
2.5 -.::. C2: SANDSTONE. gray, medium hardness, bedded, well sorted.

~ - fine grained. unweathered, fractures generally planar and
2.5 . . horizontal spaced <1-10 in., gray clay at 11-13 in.
2.5 Highly fractured zone. §

.' .
230- ~

C3: Similar to C2, silt lens 10.5-12 in., fractures planar, horizontal,
and smooth, spaced 4-8 in.

C3 15/12 100 3 Approximate top of Oswego Transition Zone at depth 9.4 ftt= .'.::
r C4 48/48 35 3 (EI. 227.9 ft).

I- 10 3 Highly fractured siltstone. i-E ..:-
3 10-inch-long vertical fracture. ~: .' C4: SANDSTONE WITH INTERBEDDED SILTSTONE AND

1-inch-thick clay seam, minor . , SHALE, gray sandstone, dark gray siltstone and shale, hard
NM oxidation. ;; . sandstone. medium hard siltstone and shale, bedded sandstone,

- 1-inch-thick clay seam within .... laminated siltstone and shale, fine grained, well sorted,
5.5 shale layers. . . unweathered, 3 in. fossil layer at 7 in., siltstone clasts from 9-10C5 63/60 63 ·:"·:1 in., mottling from 22-26 in., 29-30 in., and 34-35 in., 1.5 in. clay
5 30· fracture. seam at 13.5 in., 1 in. clay seam at 35.5 in" 0.5 in. clay seam at
3 ~ .. 37 in., clay films on fractures at 39 in. and 41.5 in., 1 in. silt seam

I- at 45.5 in., fractures generally planar, horizontal, and smooth.2.5 ~
2.5 Shaly partings. I--

~.
spaced <1-7 in., 10 in. vertical fracture at 19 in.

~220- 1= C5: SANDSTONE WITH INTERBEDDED SILTSTONE AND
C6 118/120 91 2.75 SHALE. gray sandstone, dark gray siltstone and shale, hard

2.5
.. sandstone, medium hard siltstone and shale, bedded sandstone,

I-- · . laminated siltstone and shale, fine grained, well sorted,
2.5 unweathered, mottling from 17-18 in., 41-44 in., 50 in., and 54 in.,- 20 .. ···I2.5 cross bedding from 6.5-10 in., 41-44 in., and 53-54.5 in., fractures

r 3 · . generally planar, horizontal, and smooth spaced <1-7.5 in., 30·
I-- -;-. inclined fracture at 15.5 in.

- 3.5 f- .

2.5 I- -:--. Approximate top of Pulaski Formation - Unit A at depth 37.2 ft
2.5 I-- (EI. 200.1 ft).

2.5 I-- · .
- -

2.5 ·.. C6: SANDSTONE WITH INTERBEDDED SILTSTONE AND

- 3-inch-long incipient fracture 1== .. - SHALE, gray sandstone, medium hardness, bedded, dark gray,
'--

I-- . soft siltstone and shale, laminated siltstone, fine grained, well
210- with calcite infil!. f-...- . sorted unweathered, clasts 42-47 in., 63.5-65.5 in.• and 104-107

C7 121/120 77 2.5 5-inch-long incipient fracture 1==.- in., siltstone lenses at 59 in., 65.5-67 in., and 99-101 in., mottling

2.5 with calcite infill.
~g

at 17-21 in.• 51-52 in., and 54-55 in.• fractures generally planar,

I horizontal and smooth spaced 3-22.5 in.
3 I-- .

- 30
2.75 5-inch-long vertical fracture. tI:--

2 I--"Jr- .
2.75 1-inch-thick clay seam.

~
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl Co"ult""

Form 150.1 rev. 1
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 4/25/2008 • 5/212008 Boring No.
Vertical Datum: NGVD 29 Total Depth (ft) : 187.5 8406

Page 2 of5

Sample Information
Drilling Remarks and 8'Ul

~
...J

Elev. Depth Q) Rec.! Blows Coring Engineering Geology :::> .So! Soil-Sample Description
(ft) (ft) .~ ~d Description of Rock Cores ti s::; Rock-Lithological DescriptionPen. per 6 in. Time l!! Co

I- ",z and Fractures l!!
(/) (in) orRQD (min/ft) LI. "

t
I <!.~:> C:::: .. -

2.25 F=I- C7: SANDSTONE WITH INTERBEDDED SILTSTONE AND
SHAlE, gray sandstone, dark gray siltstone and shale, hard2.25 == .. - sandstone, medium hard siltstone and shale, bedded sandstone,

3.25 Shaly partings. r-' laminated siltstone and shale, fine grained, well sorted,=:fo- . unweathered, mottling at 19.5-21 in., 34.5-36 in., 112-113 in., and- .- 114-114.5 in., cross bedding at 10-16 in., 37.5-42.5 in., 45-48 in.,f- ..

~
-' 75.5-78.5 in., and 81-86 in., fractures generally planar and200-' 2-inch-long vertical fracture horizontal spaced <1-15.5 in., 4.5 in. vertical fracture at 29.5 In., 2

C8 121/120 78 3 (irregular surface). .-
Highly fractured zone. i-~. in. vertical fracture at 118 in., chipped from 7.5-8.5 in.

2.5 I-

2.5 Fossils. .. --.- 40
2.5 .. --
3.5 ...

.--
3.75 -"-- ,.- . C8: SILTSTONE AND SHAlE WITH SANDSTONE, dark gray,

2 1-inch-thlck clay seam. ~:.:-j soft laminated siltstone and shale, gray sandstone of mediumt 2.5 Shaly partings.

~::
hardness, bedded, well sorted, fine grained, unweathered, 3.5 in.

2.5 day seam at 63 in., fossils at 32.5 in., and 100 in., siltstone and
shale alternating lenses from 85-100 in., fractures generally

2.5 planar, horizontal, and smooth spaced 1-38.5 in.

Shaly partings. ..
190-

_.
- ..

C9 121/120 94 3.5 Fossils. -...
1.5 -·.
2.5 _.

- 50
2.5 ~.

'-
2 · . C9: Similar to C8, fossils at 10 in., alternating lenses 34-41 in.,

Shaly partings. -3.5 · . and 82-92 in., fractures generally planar, horizontal, and smooth- 0.5-inch-thick day seam. .- spaced <1-22 in.3.5

±~3 ..
3.25 r'- 2 C10: INTERBEDDED SILTSTONE AND SANDSTONE, gray· .. sandstone, dark gray siltstone and shale, medium hard

~
-

sandstone, soft siltstone and shale, bedded sandstone, laminated
;::;::;;;;

-. siltstone, well sorted, fine grained, unweathered, alternating180- Shaly partings.
4.25 ~

_. lenses of siltstone and sandstone throughout core run, mottling atC10 122/120 94 .-
2.5 -" 112-113 in., and 107-108 in., greenish minerals at 51-55 in.,- - fractures generally planar, horizontal, and smooth spaced <1-11

= ·.3 .- in.
I- 60

2.75
_.

- Approximate top of Pulaski Formation - Unit B at depth 73.8 ft
3

'-- (EI. 163.5 ft).

i
-

3.25 Green mineral veins. ..
3 - -

-'"

3 -C_.
2.5 - ..

I- 2
_.

- .-_..
- -

170-- == .-
- _.

C11 1171120 97 2.75 - .. - C11: INTERBEDDED SANDSTONE, SILTSTONE, AND SHALE,-
2.75 .. - gray sandstone, medium hardness, bedded, dark gray, soft_. siltstone, laminated with cross bedding, fine grained, well sorted,
2.5 ·. unweathered, mottling, cross bedding, and thin lenses throughout

I- 70
2.5 core run, burrow feature at 76-79 in., fractures generally planar,i--
2.5 - .. - horizontal, and smooth spaced 1-33.5 in.

fo- .

- 3 _.
3 '-

j

-' .
2.75 -- '-J 2.5 _.

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 ~ GEl (,"",,,,,,
FOITTll50.2 rev. 1



Ground Surface Elev. (ft): -=2""3""7 _
Vertical Datum: ~N~G~V.:..:D=2~9 _

Date Start / End: 4/25/2008 - 51212008
Total Depth (ft): ..........!.-1~87c.:.:.5~ _

Final Boring Log
Boring No.

8406
Page 3 of5

Sample Information
Drilling Remarks and ~

~I~ . ~Elev. Depth Ree.! Blows Coring Engineering Geology
~

.l.l Soil-5ample Description
(ft) (ft) Description of Rock Cores ~ Rock-Lithological Description~Eo Pen. per6 in. Time l! Co

~I~Z and Fractures l!
(in) orRQD (minlft) u. Cl

'''~
~ I

9I-
~I- .

C12 114/120 80 2 Fossils. C12: SANDSTONE WITH SILTSTONE AND SHALE, gray,

t
I- . medium hardness, bedded sandstone, dark gray, soft,laminated2

Fossils.
l-f- .. siltstone, well sorted fine grained, unweathered, fossils in

4 1- sandstone at 4.5-11.5 in., and 22-29.5 in., mottling at 3~3 in.,
80 I- ...- interbedded siltstone lenses 78-97 in., fractures generally planar,1 2.25 f-- .

2.75 l- · . horizontal, and smooth spaced <1-27 in.
l-

t
3 ~

· .
f-- .

3.5 ..
I-

3.5 ·..
I-

3.25 l- .. -
r=:I-- .

4.25 I-- .l- .-
f ~I- •• Approximate top of Pulaski Formation - Unit C at depth 87.5 ft

1-

150i
~ I- .. (EI. 149.8 ft).

C13 1171120 71 3 · .

t l-I-
3 -
5 .. -

90 ~
I-- .

2.25 Shaly partings. ~I-- . C13: SANDSTONE AND SILTSTONE WITH SHALE, gray,
2.75 ~

.- medium hardness sandstone, bedded, dark gray and black

J I- .• siltstone, soft, laminated, fine grained, well sorted. unweathered,1-ineh-thiek clay seam. == -3 Shaly partings. ~ I- .. gray clay seam 45-46 in., alternating sandstone and siltstone
3.5 .- layers 91.5-97.5 in., fractures generally planar, horizontal, andl- I-- .... smooth spaced <1-25.5 in.

,~t
3.5 · .

I-
3.25 · .

l-
I--- .

4.25 l-I-...
~

I-

~ Shaly partings. 1=I--- .

Ol C14 1141108 83 2.75 = I--- . C14: SILTSTONE AND SHALE WITH SANDSTONE, sandstone
~ .- beds up to 7 in., gray, medium hardness, bedded sandstone, dark

I- 4.5 Three 0.5-inch-thick clay 1- ..
0 t 100

~ - gray and black, soft, laminated siltstone and shale, well sorted,
C) 4.0 seams in shale. I- .. fine grained, unweathered, gray day layers at 15.5 in. and 18.5-20
~ l- .- in., mottling at 43 in., and 75.5 in., lenses 91-98 in., fractures::5

~
4 l-I-- .

l- · . generally planar, horizontal, and smooth spaced <1-9 in.lL 4.25 I-::; I-w
I- 4.5 l-f-- • C15: SILTSTONE, dark gray, soft, laminated, well sorted, fine
~

1- ..
4.75 grained, unweathered, fractures generally planar, horizontal, and

c 3 l- ... smooth spaced 5-14 in.
iii = · .C) 4.5 l-I- ..... l-lL

'''l
C) ~/-.
CIl l- .-
C) f- .. C16: INTERBEDDED SILTSTONE, SHALE, AND SANDSTONE,a I-,-
..l C15 19/12 100 3.25 I- .. gray, medium hardness, bedded sandstone, dark gray and black,w .-a: - I- soft,laminated siltstone, well sorted, fine grained, unweathered,
0 C16 78 3.25 I-- .
:I: 122/120 ·. gray clay seam at 62-64 in., fossil layer at 81.5 in., fractures
CIl 2.75 t=l-- generally planar, horizontal, and smooth spaced <1-36.5 in.u.u.
0 2.5 f-- .
lL 110 ..
~ 3.5 I---... Approximate top of Whetstone Gulf Formation - Unit A at depth

3.5 I-
z ... · . 123.4 ft (EI. 113.9 ft).
a ~ 2.5i=

t l;;;I-
~ 2.5 1-inch-thick clay seam with .-
a: shale fragments. F== -
w 2.75 I- -I-u 2.5 l-I-
~ F== -
« 3.5

:~~
:I:u
~

I
CIl 17nJ!z
5 Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
lL Chad Conti. •w City/State: Oswego, New York..l

Si
w GEl Project Number: 07223 GEl Con,."""Z
Z

Fonn 150.2 rev. 1



I Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 4/25/2008 - 51212008 Boring No.
Vertical Datum: NGVD29 Total Depth (ft) : 187.5 8406

Page 4 of5

Sample Information
Drilling Remarks and ~

J~.
~Elev. Depth Rec.! Blows Coring Engineering Geology :> .~ Soil-Sample Description

(ft) (ft) Description of Rock Cores U .c Rock-Lithological Description~, EO Pen. per 6 in. Time l! Co

~I~Z and Fractures l!
(in) orRQD (min/ft) LL Cl

t'" C17 122/120 70 2.5 Highly fractured siltstone and :.- C17: Similar to C16, gray clay seam at 29-30 in. and 61 in., clasts
shale. 1- at 23 in., 58 in., and 80.5 in., fossils at 18 in. and 82 in., fractures4 I- -

2.75 ~
- generally planar, horizontal, and smooth spaced <1-17 in.

0.5-inch-thick clay seam in l-
2.5 shale. :::=::: -
3 Shaly partings. e--

1-
2.5 ==I-

- 0.5-inch-thick clay seam. ......
3 2-inch-long vertical fracture.

~
4 =

2.25 ~

,.- 2.5 ~

=--

"'1 = aC18 120/120 96 2.5 0.5-inch-thick clay seam. C18: SANDSTONE WITH SILTSTONE AND SHALE, gray,
3.5 Fossils. medium hardness, bedded sandstone, dark gray and black, soft,

-l laminated siltstone, well sorted, fine grained, unweathered, fossilsi '" 3 ;;;;;; - at 1.5 in., 12 in., 26-28 in., and 49-50 in., mottling at 46.5 in., 0.5
2.5 - in. gray clay seam at 1 in., fractures generally planar, horizontal,

- and smooth spaced <1-34 in.3 - --
2 k -

45· fracture. -

} 2
F= -

-
2 -

2.75 Thick sandstone layer (7.5 ft). -
-, 2.5 - - C19: INTERBEDDED SANDSTONE, SILTSTONE, AND SHALE,

~
gray, medium hardness, bedded sandstone, dark gray and black,
soft, laminated siltstone, well sorted, fine grained, unweathered,

100- == clay seam at 56-57 in., fractures generally planar, horizontal, and
C19 1171120 79 2 smooth, spaced <1-19 in., 30· fracture at 34 in., irregular fracture

2.75 I-
and chipping at 103 in.

2.5 I-_J
j- 140 -

2.5 -
30· fracture. - Approximate top of Whetstone Gulf Formation - Unit B at depth

2.75 1-inch-thick clay seam. - 148.4 ft (EI. 88.9 ft).
- 3 Shaly partings. ~

-~
4 Hard drilling. ==4

4.25 1==
I-- ~

3.5
I-- ---J
~ i- I

90- I--
-

C20 70160 100 4.5 ~ C20: SILTSTONE AND SHALE WITH INTERBEDDED
1=1- SANDSTONE, gray, medium hardness, bedded sandstone, dark3.5 >--- gray and black, soft, laminated siltstone, well sorted, fine grained,

4 I- unweathered, fractures generally planar, horizontal, and smooth
I-- 150 I--1-

4.5 I-- - - spaced 1-19 in.
4 1:=-=

I--r--
- I-- -

~,::-

C21 59160 82 3 1- C21: Similar to C20 with more sandstone, fossils at 13.5 in. and
4 1== I- 26 in., cross bedding 51-53 in., fractures spaced <1-11.5 in.-
4 1= -

f--I-- ~ I-4 I--1-

3
l- i---== :.-

80- I--
i--

} C22 55160 70 4
~ -

C22: Similar to C20, mottling at 28 in., 36-38 in., and 43 in., gray
3.5 I-- clay seam at 40-40.5 in., fractures generally planar, horizontal and

- smooth spaced <1-14 in.
5 1= -

NoteS: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. CIty/State: Oswego, New York •GEl Project Number: 07223 GEl C,",u"""
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start I End: 4125/2008 - 5/212008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 187.5 8406

Page 5 of5

Sample Information
Drilling Remarks and 8'

~ ..l
Elev. Depth ~!. Rec.! Blows Coring Engineering Geology :::> .!.! Soil-Sample Description
(ft) (ft) Description of Rock Cores ~

.s::; Rock-Lithological Description
~I~~

Pen. per 6 in. Time a.
and Fractures l!!

(in) orRQD (min/ft) ~ Cl

i tl

I0.5-inch-thick clay seam.
= ~8
= -3

1 C23 29/24 52 5 0.5-inch-thick clay seam. ~

~
C23: SILTSTONE WITH SHALE, dark gray, soft, laminated, well-

5 O.5-inch-thick clay seam. = sorted, fine grained, unweathered, gray clay seam at 3-3.5 in. and
-l = 18.5-19 in., thin sandstone lenses at 26.5 in. and 40.5 in.,

,.1 - fractures generally planar, horizontal, and smooth spaced <1-7 in.
C24 35/36 86 7 =

5 -
f- -

3 f--- - C24: INTERBEDDED SILTSTONE AND SHALE WITH
f--- - SANDSTONE, dark gray, black, soft, laminated siltstone, gray,

Lo
f- -- medium hardness, bedded sandstone, well sorted, fine grained,

C25 1181120 93 3 f- - unweathered, mottling at 0-3 in., 9 in., and 12 in., cross bedding at
4 f--- -

32-34 in., fractures generally planar, horizontal, and smoothf- - spaced 1-10 in.3 f---I--4 -
4 fo-=--j C25: SANDSTONE WITH INTERBEDDED SILTSTONE AND

- 3 - SHALE, gray, medium hardness, bedded sandstone, dark gray
f- - and black, soft, laminated siltstone, well sorted, fine grained,4 f---

I- unweathered, cross bedding at 2-4 in. and 11 in., mottling at 21 in.
4 - and 25-27 in., siltstone lenses at 57 in. and 77 in., fossils andI-
3 f- - calcite deposits at 102-111 in., fractures generally planar,

r- r- horizontal, and smooth spaced 3.5-30 in., irregular, non-planar4 -
f- - fracture at 10 in.
f--- -
f- -
i------I-

60-
~

-
C26 120/120 78 4 Fossils. I- C26: Similar to C25, gray clay seam at 25.5 in. and 47 in., no

0.5-inch-long vertical fracture. ~1- apparent offset in bedding, no notable striations, siltstone lenses3.25 11-inch-long incipient fracture. 1=I- at 31 in., fractures generally planar, horizontal, and smooth
4.25 1-inch-thick clay seam with - spaced <1-25 in., 0.5 in. vertical fracture at 25 in.-180

:~II 4.25 shale fragments.
2 0.5-inch-thick clay seam.

- 2 f-l- J-
1.5 r-- -

1.75 -
I-

1.5 -
- :--

1.75 f---!--- f0-e-- - -
50- f---

Bottom of boring at depth 187.5 It (EI. 49.8 It).
Borehole grouted to top of lake bed upon completion.

-l General Comments about

t'~
Core Samples:

Bedding-parallel fractures are
-F most frequent in shale and

siltstone and less common in
sandstone.

Vertical fractures occasionally
I- present in sandstone beds.

40- Hand pressure produces
bedding-parallel fractures in
siltstone of Pulaski Formation

1~
during handling and transport.

Fracture surfaces are
generally unweathered unless
othEllWise noted.

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl Co",u""u
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Boring Information
Northing: 1282643.9 Eastlng : 543302.3
Horizontal Datum: ....:N..::A..::D=-..=2-=--7 _
Ground Surface Elev. (ft): -=2:.-'.4..:..:1.""3 _
Vertical Datum: ....:N..;.;G:=;.VO-=--=:.-=2=.9 _
Rig Type/I.D: Mobile B57 I Baroe 2

Date Start - End: 4/2212008 - 4/2512008
Driller Name: ....:J:..:.•....:cW..::..e~e~k:.:s _
Logged By : T. Daiole, M. Macleod, A. Ha e
Drilling Company : Boaft longyear
Total Depth (ft) : 202.5

Final Boring Log
Boring No.

8404
Page 1 oU

Casing 1.0: _4-'--'-"in;...:;c;..:.h _
Drill Rod 0.0: 2 5/8 inch NW

Drilling Information
Hammer Ident: --'N;...:;A--'-- _
Auger 1.0: ....:N..:;M.:..:..- _
Auger Head Length: -,N..:;M~ _
Drilling Method: 20.4 ft. to mudline from deck. Wireline corinQ to bottom.

Core Barrel Type: ...:N..;..;O=2=-- _
Core Barrel 1.0/0.0: 2 inch I 3 inch
Core Barrel length: _1.:..:3:..:..4-'--'-'-ft _

ABBREVIAnONS:
Blows per 6 in.: 140 Ib
hammer falling 30 inches
to drive a 2 inch 0.0.
split spoon sampler.

Pen. =Penetration Length
Rec. = Recovery Length
ROD = Length of Sound Cores>4 in I Pen.,%
HSA = Hollow-Stem Auger

WOR =weight of Rods
WOH =weight of Hammer
S = Split Spoon Sample
C =Core Sample

NA, NM = Not Applicable, Not Measured
LL = Liquid Limit
PI = Plasticity Index
NV, NP = No value, Non-plastic

Elev.
(ft)

Sample Information
Drilling Remarks and

Depth Q) ~ Rec.! Blows Coring Engineering Geology
(ft) ~ ~~ Pen. per 6 in. Time Description of Rock Cores

I- Jl (in) or ROD (min/ft) and Fractures

Soil-Sample Description
Rock-Lithological Description

Approximate top of Osewgo sandstone at depth 0.0 ft
(EI. 241.3 ft).

S1: NO RECOVERY.
C1: SANDSTONE, greenish gray, hard, fine grained, well sorted
unweathered, fractures generally planar and horizontally spaced
1-18 in.
C2: Similar to C1, soft darlt gray siltstone bed from 85-59 in.,
weathered shale to soft clay at 62-63 in., fractures generally
planar and horizontally spaced 1-38 in., vertical incipient fractures
at 38-40 in. and 63-67 in., generally unweathered.

C3: SANDSTONE AND ARGILLACEOUS SANDSTONE WITH
INTERBEDDED SILTSTONE, gray, hard sandstone, dark gray,
soft siltstone, fine grained, well sorted, unweathered, fractures
generally planar and horizontally spaced 1-18 in., 6 in. vertical
fractureat5 in., mottled bedding 110-113 in.

C4: Similar to C3, shale weathered to soft clay at 54-56 in., thickly
bedded fractures generally planar and horizontally spaced 1-22
in., 8 in. vertical fracture at 12 in.

~._.'

1--:-. :.
1--: .

~
I-- .

1=1=..
I-- .'

1--':":'.1==1':: ". Approximate top of Oswego Transition Zone at depth 16.9 ft'1 (EI. 224.4 ft).1--F7-=··----_1
~,.:.....'---

'=::
~

1=='.' .
1=' .
~I:--:-,".

t=:·.<1
f=::t-:-
tee:-·

gH
I.. ··1--.' ..

Incipient fracture.
Shaly partings.
1.0-inch-thick clay seam
(contains pieces of shale).

Incipient fracture.

Shaly partings.

6-inch-long vertical fracture
(calcite infill).
0.5-inch-thick clay seam
(contains pieces of shale).
Shaly partings.

8-inch-long vertical fracture
(calcite infill),

2.5
4.5
4
4
5

2.5
4

3.5
3.5
4.5

2
2.25

3
2.5
3.5
2.5
2.5
3
4

4.5

91

78

90

S1 0/0
C1 17/18

C2 117/120

C3 121/120

C4 120/120

-

:- 10

-

-

240-

-

230-

2.5
2.5
3.5
3

z 3o - ~I~
~ 2

:I:~ ~ ~i:11< - 3.5 Shaly partings. ~ : .
u f- 30 2.5 '--~

~ :=-:1
iii 210- !--H
!Z
~ Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
~ Chad Conti. 1_:
~ CIty/State: Oswego, New York

~ GEl Project Number: 07223 GEl COMU''''''ZL.- ..... ....."_-.,,._-J

Form 150.1 rev. 1
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Ground Surface Elev. (ft): --=2:...:.4..:..1 _
Vertical Datum : ~N~G~VO=.=:2=_9 _

Date Start I End: 412212008 - 4125/2008
Total Depth (ft): --=2~02,"-,.5~ _

Final Boring Log
Boring No.

8404
Page 2 of6

Sample Information
Drilling Remarks and 8'

~~.
~ ..J

Elev. Depth Rec.! Blows Coring Engineering Geology ::J .Il Soil-Sample Description
(ft) (ft) Description of Rock Cores ti ~ Rock-Lithological Description~Eo Pen. per6 in. Time ~

Co

I-I~Z and Fractures ~
(in) orRQD (minlft) u. "t ~I2.5

,.-- C5: Similar to C3, some fossil fragments from 39-40 in., generallyC5 118/120 92
3 - 1---;-' poorly defined bedding, fracture generally planar and horizontally

4
-' spaced 1-13 in.
- ..

· .

i 3 = :---:- Approximate top of Pulaski Formation - Unit A at depth 36.6 ft
3 12-inch-thick siltstone layer. (EI. 204.7 ft).

2 - · .- -2

~}
2.5

- -.. -
2

-._ ..
40 -.

2.5 ~
.-
f- ..
1-

~
... -

f- .

~
..

C6: ARILLACEOUS SANDSTONE, few siltstone layers, dark grayC6 1221120 91 2 l-
f-- · . to gray, medium hard to hard sandstone, intermittent mottled3 f--

I- . bedding, fossil fragments from 51-54 in. and 117-122 in., shale
2.5 f-- · .

5-inch-long incipient fracture I- weathered to soft clay at 62.5-63.5., fractures generally planar
f- ... and horizontally spaced 1-40 in., highly fractured zone 109-114 in.3 (calcite infill). l-.. -

- 2.5 I- .

2.5 I- .
~

. -
3.5 1-inch clay seam (contains f- ..s pieces of shale). I-- -
3.5 I--

- .-
3 1-.

- 50 3.5 == I-

==I- .
190-

~
..

Shaly partings. I-

2 Fossil layers. I- C7: Similar to C6, small dolomite inclusion at 31 in., fracturesC7 121/120 96 .. -
-' generally planar and horizontally spaced 1-31 in., 3 in. vertical

~
2.5 -

- '-- . fracture at 59 in.
3 .-c;; - Dolomite vug. _..

I- 2.5 -
0 '- ..I
C) - 2w

4
I- 2 =5
Go 3 ::c ..
::<
~ 3-inch-long vertical fracture. I-- .

3 f--

;! 3
I--

« 1-0 60 3 f--f-
iii
C) I-- .

.... 180- f--
..
f- .

Go 4-inch-long incipient fracture f-- .-C) I--
III (calcite infill).

f- ..
C) - C8: Similar to C6, some mottling 100-119 in., fractures generally0 C8 119/120 97 2 f- ..
...J .- planar and horizontally spaced 4-17 in.w 2.5 ~I- .a::
0 3 I-:I:
III l- f--

..
u. 2.5 I- .u. f--0 · .
Go - 2 I--I-::<z 2.5- 2 f-- ..
z I- .
0 2.5 f--i= I- .

~
f-- .-

2.5 Thin green veins. f- ..
a:: - 70 -w 2.5 Trace fossils. f--1-"I-
U .-
~ 170-

1-.
C9: Similar to C6, some mottling at 3-7in., 67-71 in., and 104-107« I--l-x in., fractures generally planar and horizontally spaced 1-26 in.u · .

~ -r i==
I- .

III C9 121/120 98 2
I-
Z
(5 Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Go Chad Conti. •w City/Stale: Oswego, New York...J
~
w GEl Project Number: 07223 GEl C,n,.II.."Z
Z
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Final Boring Log
Ground Surface Elev. (tt): 241 Date Start / End: 4/2212008 - 4/25/2008 Boring No.
Vertical Datum: NGVD29 Total Depth (ttl: 202.5 8404

Page 3 016

Sample Information
Drilling Remarl<s and ~

~I! . ~Elev. Depth Ree.! Blows Coring Engineering Geology :::> .I.! Soil-Sample Deser.,tion
(ft) (ft) Description of Rock Cores ti ~ Rock-Lithological DescriptionlEO Pen. per 6 in. Time l!! Co

I'- '" z and Fractures l!!
Cfl (in) orRQD (min/ft) L0- t!)

{- :t.:> .. Approximate top of Pulaski Formation - Unit B at depth 75.5 ft
2.5 l- ·.. (EI. 165.8 ft).
2 ·.

1 2 ...
2 f- ·.

r 1.5 ~.

2 ~..-
2.5 l- I- ..

f- BO 1-

3 l- .-
I-~.

160- .. C10: SANDSTONE AND ARGILLACEOUS SANDSTONE WITH
I- '---- INTERBEDDED SILTSTONE, gray, hard sandstone, dark gray

2.5
_. and hard to medium hard argillaceous sandstone, dark gray, soft

C10 1111120 89 -" siltstone, well sorted, fine grained. unweathered, moWing at 5-10
2 ... in. and 29-34 in., fossil fragments at 35-40 in., fractures generally
2 - planar and horizontally spaced 1-47 in..,

I-
2

'-.-
2 -'

- Fossils. .- Approximate top of Pulaski Formation - Unit C at depth 87.5 ft
1-"2 '- (EI. 153.8 ft).

2 3-inch-long vertical fracture. -1- ..

2 "--

r 2 "--· .
- 90 2.5 - ~.

- ~.

150- .-

=-~C11 122/120 81 2 Irregular fractures along C11: SANDSTONE WITH INTERBEDDED SILTSTONE, thick

2 siltstone beds. beds of gray, hard sandstone, dark gray, medium hard to sOft

2 =". siltstone interbeds, well sorted, fine grained unweathered,
fractures generally planar and horizontal, non planar fractures at

-f 2.5
.. - 62-63 in., 72-73 in., and 100 in., 80° incipient fracture at 71-75 in.-

4
...

- '--

2.5
.. -

r _.
2.5 45° fracture. ===:;:

.._.
3 /

'-

80° fracture. -":-
4 -

I- 100 3.5
.-

l-
I-- .

140- ~~
~I- .
1-"-

C12 80/96 54 5 ~
C12: SILTSTONE WITH INTERBEDDED SANDSTONE AND

5
1-inch-long vertical fracture SOME SHALE, darl< gray siltstone and shale, gray sandstone,

l= .. - medium hard siltstone and shale, hard sandstone, laminated1-.
4 I- siltstone and shale, bedded sandstone, fine grained, well sorted

I-
4 4-inch-long vertical fracture. ~

I- . unweathered, fractures generally planar, horizontal, and smooth,.-
I- .. spaced from highly fractured to 7 in., 1 in. vertical fracture at 5 in.,- 4.5 l-I- 4 in. vertical fracture at 34 in., 1 in. vertical fracture at 55 in., 45°l=, 3.5 1-inch-long vertical fracture ~
.- fracture at 69 in., irregular fractures at 24 in., 29 in., 33 in., and 78

7.5
1-. in.

7.5 Highly fractured zone. ~f--
45° fracture.

~
I- .

I- 110
Highly fractured zone.

~f--
Highly fractured. l-f-- C13: SANDSTONE WITH INTERBEDDED SILTSTONE, gray

130- C13 27/24 100 2.5 Siltstone beds become more ..
3.5 fractured. I- . sandstone, darl< gray siltstone, hard sandstone, medium hard

l- .. siltstone, bedded sandstone, laminated siltstone, fine grained,
i====

I- .

3.5 Highly fractured siltstone. '- well sorted. unweathered, fractures generally planar, horizontal.
C14 117/120 94 1-" and smooth, spaced 8-19 in., 19 in. sandstone interbed from 0-19-3 1-" in.

2.5 ~ .-
1-.

I- ':":-12.5

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New Vorl< •GEl Project Number: 07223 GEl Co",u''',,,
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Final Boring Log
Ground Surface Elev. (ft): 241 Date Start 1End: 4/2212008 • 4/25/2008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 202.5 8404

Page 4 of6

Sample Information
Drilling Remarks and 8'III

~~.
~

-J
Elev. Depth Rec.! Blows Coring Engineering Geology ti .Il Soil-Sample Description
(ft) (ft) Description of Rock Cores .r:. Rock-Lithological Description><Eo Pen. per 6 in. Time l!! e1'-1 Jl Z (in) orRQD (min/ft) and Fractures LL "
i j

C14: SANDSTONE WITH INTERBEDDED SILTSTONE, gray
2 - 1sandstone, dark gray siltstone, hard sandstone, medium hard

1 2.5 siltstone, bedded sandstone, laminated siltstone, fine grained well
3 17-inch incipient fracture with r- . sorted, unweathered, fractures generally planar, horizontal, and

2.5 calcite. r- . smooth, spaced 0.5-34 in., siltstone clasts from 0-1 in., 12-14 in.,

J - 102-103 in., and 116-117 in., fossil layer from 115-117 in.,
120 3.5 - ..I disturbance indicated by siltstone feature at 94 in., longer- - interbeds of sandstone and siltstone.

120----t" ;;; .-_.
L . .

t Fossils. - c--

C15 120/120 77 3.5 ,...- .
- .. -

2.5 -...
2.5 - Approximate top of Whetstone Gulf Fonnation - Unit A at depth

~
.. -

l 2.5 45· fracture. -. 126.0 ft (EI. 115.3 ft).-
3

Ito 3.5 == C15: SILTSTONE WITH INTERBEDDED SANDSTONE AND
5 Highly fractured zone. :;;;;;;;; SOME SHALE, dark gray siltstone and shale, gray sandstone,
4 ~ medium hard siltstone and shale, hard sandstone, laminatedHighly fractured zone. -

3.5 16-inch-long incipient fracture. - siltstone and shale, bedded sandstone, fine grained, well sorted,
unweathered, fractures generally planar, horizontal, and smooth,

1 4 = spaced from highly fractured to 23 in., 45· fracture at 32 in.,

110i
=- incipient vertical fracture from 39-55 in., siltstone clasts from 3-4- -- in., 31-35 in., 74-76 in., and 97-99 in., fossil layers from 33-35 in.,-- 73-76 in., and 109·111 in., cross bedding from 29-33 in., 56-58-

J C16 110/120 47 4 - in., and 99-101 in., clay layer from 63~5 in.

3.5 E-.::.-
4

-= - C16: SANDSTONE WITH INTERBEDDED SILTSTONE AND-
3.5 - - SHALE, gray sandstone, dark gray siltstone and shale, hard
3

- sandstone, medium hard siltstone and shale, bedded sandstone,-
2.5 - - laminated siltstone and shale, fine grained, well sorted,

I- ..=--J unweathered, fracture generally planar, horizontal, and smooth,
2.5 30· fracture. ~ spaced 0.5-9 in., 30· fracture at 57 in., irregular fractures
2.5

I- - throughout, siltstone clasts from 6-8 in., 26-29 in., 45-46 in., andF= -- 96-97 in., fossil layer from 6-7 In. and 6Q-62 in., clay layer at 27 in.2.5 Fossils. r= -
- 140 -

2.5 F= -
F= -

-
100- 1= -

1= -
~ - C17: SILTSTONE WITH INTERBEDDED SANDSTONE WITHC17 123/120 74 2 -- SHALE, dark gray siltstone and shale, gray sandstone, medium2 I- -

J I- - hard sandstone and shale, hard sandstone, laminated siltstone
2 - and shale, bedded sandstone, fine grained, well sorted,-
4 5-inch clay seam.

~
- unweathered, fractures generally planar, horizontal, and smooth,- spaced from highly fractured to 13 in., 45· fracture at 64 in.,3 -Shaly partings. I- - alternating siltstone and sandstone lenses and clasts from

3 - 116-123 in., crossbedding from 57~2 in., 5 in. clay layer from45· fracture. i::= --
4 I- - 35-40 in.

... 4.5 -

,,1
Irregular fracture in siltstone. ~ -5

1= -
150 -

F= -
I-r-
1=-
I-

~
C18: SILTSTONE AND INTERBEDDED SANDSTONE WITHC18 119/120 89 3

3 SHALE, gray sandstone, dark gray siltstone and shale, medium... hard siltstone and shale, hard sandstone, bedded sandstone, fine... 3 1= grained, well sorted, unweathered, fractures generally planar,i I-

3 horizontal, and smooth, spaced from highly fractured to 31.5 in.,
3 alternating siltstone lenses with clasts throughout, fossils located

1===r-~ 112-119 in., 0.5 in. thin clay layer at 47.5 in., slightly weathered,
3 no slickensides.

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

CIty/State: Oswego, New York •GEl Project Number: 07223 GEl (0"'0"'."
Form 150.2 rev. 1
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Final Boring Log
Ground Surface Elev. (ft): 241 Date Start 1End: 4/2212008 - 4/2512008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 202.5 8404

Page 5 oU

Sample Information
Drilling Remarks and 8'

~i~
~ ...J

Elev. Depth Rec.! Blows Coring Engineering Geology ::J .s.! Soil-Sample Description
(ft) (ft) Description of Rock Cores ~

.s::; Rock-Lithological DescriptionPen. per 6 in. Time a.
and Fractures l!!

~~ (in) orRQD (min/ft) LL C)

1- ~ Highly fractured silty shale. -'-.J
4 -

-l 5 -

oot'oo
-- -5 -=== -~ --

- -
3.5 - C19: SILTSTONE WITH SOME SANDSTONE, gray sandstone,C19 1161120 86 -- - dark gray siltstone, medium hard sandstone, soft siltstone,3.5

~
- bedded sandstone, laminated siltstone, well sorted, fine grained,

3.5 2-inch-long vertical fracture -
with calcite. = - unweathered, fractures generally planar, horizontal, and smooth,- - 2 in. vertical fracture 21-22 in., frequent clasts throughout core.4.5 - -

4 Shaly partings. 1= -- I-- -
3 -

3.5 t= -
2.5 I--

~
3

f- 170 2.5
I--

70-
Approximate top of Whetstone Gulf Formation - Unit B at depth

I-- - 172.0 ft (EI. 69.3 ft).

I--f-
C20 121/120 97 3 2-inch-long vertical fracture.

~
- C20: SANDSTONE WITH INTERBEDDED SILTSTONE AND-

SHALE, gray sandstone, dark gray siltstone and shale, hard2.5 - sandstone, medium hard siltstone and shale, bedded sandstone,
2.5

~
f- laminated siltstone and shale, fine grained, well sorted,->-

2 4-inch-long vertical fracture. unweathered, fractures generally planar, horizontal, and smooth,
I--1- spaced 2-46 in., vertical fracture 9-11 in. and 35-37 in., vertical

- 2 I- indpient fracture 34-35 in., siltstone clasts 7-8 in., 20-21 in., and
2 -

1
22-23 in., thicker sandstone interbeds from 37-77 in. and 81-109

1.5 in.
2 I--

2.5
-- 180 2

60 1-_1
Shaly partings. -r--f- C21: SANDSTONE WITH INTERBEDDED SILTSTONE AND- C21 1151120 93 2.5 I-

I- SHALE, gray sandstone, dark gray and black siltstone and shale,2.5 - - medium hard sandstone, soft siltstone and shale, bedded
4 I-- sandstone, laminated siltstone, well sorted, fine grained,- I-
4 '-- - unweathered, fractures generally planar, horizontal, and smooth,

I- fossils at 14 in., 15 in., 44 in., 83 in., and 96-98 in., mottling- 3 -
2 -j- present in several layers, siltstone lenses at 114-115 in.

'-- -
1.5 --
2 Fossils. I--

- -
2 I-

"f~
2 I-

I-
- -
~

= -
C22 123/120 92 2 I- C22: Similar to C21, with more siltstone and shale. fractures- generally planar, horizontal, and smooth. spaced 0.5 in. to 18 in.,3 I-- - siltstone lenses at 18 in.

1- 3 --
4 Shaly partings. =

I=t- 2 ==1- 3

~
-

3.5
3.5 =

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

CIty/State: Oswego, New York •GEl Project Number: 07223 GEl c....,,,,,,

Form 150.2 rev, 1



Final Boring Log
Ground Surface Elev. (ft): 241 Date Start / End: 4/2212008 - 412512008 Boring No.
Vertical Datum: NGVD29 Total Depth (ft) : 202.5 8404

Page 6 of6

Sample Information
Drilling Remarks and ~III

Elev. Depth IJ~ Blows Coring Engineering Geology !! .12 Soil-Sample Description
(ft) (ft) ~iS..

Rec.l
Description of Rock Cores ~ .c Rock-Lithological Description

>-,E~ Pen. par 6 in. Time ~
c.
e!

"'I~ (in) orRQD (minlft) and Fractures u.. <!l

{roc 4 f-

~
3

40 f-

f-
I-- ,

Bottom of boring at depth 202.5 ft (EI. 38.8 ft).

t

Borehole grouted to top of lake bed upon completion.
General Comments about
Core samples:

I

1 Bedding-parallel fractures are
most frequent in shale and

t210

siltstone and less common in
sandstone.

Vertical fractures occasionally

30-
present in sandstone beds.

Hand pressure produces
bedding-parallel fractures in
siltstone of Pulaski Formation- during handling and transport.

1
Fracture surfaces are
generally unweathered unless
otherwise noted.

}~c
ro1

I

f
1

I- 230

10-

I-

-

I- 240

~
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl (o.,u'''."

Form 150,2 rev. 1



Final Boring Log Signature Page IBoring No. B404

Project: Nine Mile Point Site Characterization

Location: Oswego, New York

GEl Project No. 07223

Final Log Prepared by: __---bfd:.-.....-__L Date: l' /11 /0 '1

Per GEl Procedure 150 rev. 1 using computer IBM Thinkpad - Product 64576PU

Final Log Checked by:

Soil Descriptions
Checked by: --..~~-+-::~~/-~__Date: 9/L/)Q~
Rock Descriptions / .// /.-fi
Checked by: _""""'~--"""""'~_"""~?£-r'-:::~~__Date: -JIII/O('?

Drilling and ~dt!!-
Sample Information
Checked by: _.,L~.....".....:~;....;....__~_~~ Date: __9...LJ/~/-+I/_()_S",--_

Notes:
A. Cummings perfonned a sofware funtionality check: Input from software database

equals output on Final Log.

Forrri'150.3 rev. 1
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Boring Information Final Boring Log
Northing: 1282777.8 Eastlng: 543199.3 Date Start - End: 5114/2008 - 511812008 Boring No.
Horizontal Datum : NAD27 Driller Name: P. Dickensen 8405Ground Surface Elev. (tt): 238.3 Logged By: T. Daiole, K. Skinner
Vert/cal Datum : NGVD29 Drilling Company: Boart Longyear Page 1 of6

Rig Typell.D: Mobile B57 / Barge 2 Total Depth (tt) : 198.5

Drl!llng Information
Hammer Ident: NA Casing I.D: 4 inch Core Barrel Type: NQ2
Augerl.D: NM Drill Rod O.D: 25/8 inch NW Core Barrell.D/O.D: 2 inch / 3 inch
Auger Head Length: NM Core Barrel Length: 13 ft
Drilling Method: Casing set 0.5 ft below mudline. Rollerbit to dean out casing, wireline coring 0.5 ft to bottom.

ABBREVlAnONS:
Blows per 6 in.: 140 Ib Pen. =Penetration Length OOR =weight of Rods NA, NM =Not Applicable, Not Measured
hammer falling 30 inches Rec. =Recovery Length OOH =weight of Hammer LL =Liquid Limit
to drive a 2 inch 0.0. RaO =Length of Sound Cores>4 in I Pen.,% S=Split Spoon Sample PI =Plasticity Index
split spoon sampler. HSA =Hollow-Stem Auger C=Core Sample NV. NP =No value, Non-plastic

Sample Information
Drilling Remarks and 8'Ul

l!! ~

Elev. Depth ~m Rec.! Blows Coring Engineering Geology :::> .s.! Soil-Sample Description
(ft) (ft) c... Description of Rock Cores ~

~ Rock-Lithological Description»Eo Pen. per 6 in. Time Co

I'-I~Z and Fractures ~
(in) orRQD (min/ft) u.. Cl

f I S1 0/1 50/1 in. NA I .... S1: NO RECOVERY. I3 Highly fractured argillaceous ..... \ Approximate top of Oswego sandstone at depth 0.0 ft
C1 33/36 42 sandstone. f--'.: . (EI. 238.3 ft).

2.5
~: ... '2.5 30° fracture.

~ .' 'J C1: SANDSTONE, greenish gray, hard, fine grained, well sorted,
\Qj 60/60 78 2 unweathered, fractures generally planar and horizontal spaced

2.5 f--.::. 1-8 in., highly fractured zone 6-8 in., fractures show signs of- 1== oxidation and weathering.
2 · .
2 30° fracture. V .' . C2: Similar to C1, fractures generally planar and horizontal

- 2 Highly fractured zone. ~ spaced 1-11 in., highly fractured zone with oxidation on fracture
45° fracture. V- surfaces 38-44 in.

230- f=:: .' .
C3 1171120 78 2

- 10 2 1=
2 Highly fractured silty shale. f-- : : ....\ Approximate top of Oswego Transition Zone at depth 11.7 ft

~
3 f-- -:..:. j (EI. 226.6 ft).

2.5 f--~J2.5 1===~. C3: SANDSTONE AND ARGILLACEOUS SANDSTONE WITH
2 1= .... INTERBEDDED SILTSTONE, gray, hard sandstone, dark gray,
3 · . medium hard to hard argillaceous sandstone, well sorted, fine

f- 1:--:- grained, unweathered, fractures generally planar and horizontal2.5 f--
2 f=:'.-:J spaced 1-22 in., highly fractured zone 97·105 in., slight oxidation

Shaly partings.
in fractures at 17 in., incipient vertical fracture 113-115 in.

I-;-

220- Incipient vertical fracture. f=:: : .
C4 1221120 95 2 r-;-.

f--
- 20 2 f--;-'

i 2.5
1-. C4: Similar to C3, fractures generally planar and horizontal· . spaced 1-30 in.

2 · .

2 1= ~ .'.: j2
1.5 I---

t I-
2.5
2.5 ~

2.5 -.

'lOt
f--

· .
I-1:--:-

C5 119/120 87 3 Approximate top of Pulaski Formation - Unit A at depth 30.2 ft
2.5 Incipient vertical fracture. 1-. (EI. 208.1 ft).

30 _.
3.5 ·.

l-i-

1 2 ·..
Fossil fragments. I---

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl Consul"nl'

Fonn 150.1 rev. 1



Final Boring Log
Ground Surface Elev. (ft): 238 Date Start / End: 5/14/2008 - 5/1812008 Boring No.
Vertical Datum : NGVD29 Total Depth (tt) : 198.5 8405

Page2of6

Sample Information
Drilling Remarks and 8'

~~.
~ ~

Elev. Depth Rec.! Blows Coring Engineering Geology
~

0 Soil-Sample Description
:E(ft) (ft) Pen. per 6 in. Time Description of Rock Cores c- Rock-Lithological Description>. EO e!

~IJlZ (in) orRQD (min/ft) and Fractures LL C)

-f ~.:>

F'''''''e """,,'" .".."'. "", ~.::-~2.5 C5: SANDSTONE AND ARGILLACEOUS SANDSTONE WITH

t- 2.5 with slickensides. I=:~ INTERBEDDED SILTSTONE, gray to dark gray, medium hard to
2.5 I- . hard, sandstone and argillaceous sandstone, dark gray, soft

Incipient vertical fracture. I-~ . siltstone, unweathered irregular bedding and moWing present,
I 3

F.._ ,,<>rig mode..'" f== .~
fossil fragment layer at 55-56 in., fractures generally planar and

~~
2.5 horizontal spaced 1-16 in., incipient vertical fracture at 4-8 in.,

dipping siltstone bed with ~ .. 54-56 in., and 117-119 in., fractures at 62-64 in. and 92-94 in. are
slickensides. . crescent shaped and have striations on the fracture surface,

,,-,_03-. ~'::-1 fracture at 62-64 in., surrounds a sandstone dast in siltstone,

C6 120/120 84 2 fracture at 92-94 in., starts vertical and curves to intersect the
1-. edge of the core horizontally.

l- 40 3
3 2-inch-long vertical fracture

with calcite. I- C6: Similar to C5, fossil fragments at 56-60 in., fractures generally2
2

I- . planar and horizontal spaced 1-29 in., highly fractured zone
f--' .

2.5 I- ·1 115-120 in., 2 in. vertical fracture at 18 in., 3 in. vertical fracture at
- .- 108 in., 1 in. incipient vertical fracture at 20 in., 4 in. incipientf- ..

3.5 - vertical fracture at 74 in., vertical fractures have calcite infill.
4 f--

f- ..
4-inch-long incipient vertical .-

f--
~

I- .
2 fracture.

{ 3 Fossils. f--l-

I-I- .

~
..

'~t
3-inch-long vertical fracture. I-

1-inch-long incipient vertical I-

C7 120/120 95 2.5 fracture. F=I- . C7: Similar to C5, fractures generally planar and horizontal

2.5 Highly fractured zone. spaced 2-45 in., mostly argillaceous sandstone.
50 I- .

~
3 f--

.~3 f-- ..
2.5
2.5 f--

1 2.5
~

2 I-

2 ...
l-

I
2.5 I- .

'''1 1==
I- ..-
I- ..
1-

C8 120/120 91 2 F= .- C8: Similar to C5, trace green mineral layer at 79-80 in., fractures

2 I- . generally planar and horizontal spaced 1-23 In., incipient vertical
s- 60 · . fracture 107-111 in.

t 3 lzI-

2 45° fracture. I- •
· .

3 l-·..
2.5 e I-

L 2.5 I- .

t ..
2.5 f-- I- •.-
2.5 f-- f- .. C9: SILTSTONE AND ARGILLACEOUS SANDSTONE WITH

Trace green mineral layer. 1- INTERBEDDED SANDSTONE AND SHALE, gray to dark gray,2.5 ..
Incipient vertical fracture. f--

~l
medium hard to hard sandstone and argillaceous sandstone,

'''f
medium hard siltstone and soft shale, irregular bedding with grain

I- sizes ranging from medium to fine in sandstone, unweathered,· . -
I- . fractures generally planar and horizontal spaced 4.5-23 in., 10°

C9 88/120 71 2 f-- · . - fracture at 30 in.
I-

70 3 l- · ..
I-

3.5 ~ .. -
Approximate top of Pulaski Formation - Unit B at depth 72.0 ttI- .

2 10° fracture. l- I- . (E1. 166.3 tt).
2

~J
I- 2 Shaly partings.

1 2 l-I
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/Stale: Oswego, New York •GEl Project Number: 07223 GEl (,n'.'lonl>
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Form 150.2 rev. 1

Final Boring Log
Ground Surface Elev. (ft): 238 Date Start / End: 5/14/2008 - 5/18/2008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 198.5 8405

Page 3 016

Sample Information
Drilling Remarl<s and 8'

~J~ . ~ ~

Elev. Depth Rec.! Blows Coring Engineering Geology
N

u Soil-Sample Description
(ft) (ft) Description of Rock Cores :E Rock-Lithological Description

9
EO Pen. per 6 in. Time c.

I- ",z and Fractures e
en (in) orRQD (min/ft) Ll.

~

t £ - ..
2 -

- ·..
2 -

_.

1601
.._ .
. -_..

C10: Similar to C9, heavily mottled areas from 25-34 in., andC10 1221120 90 2.5 - -

L 80 2 .- 42-50 in. with dolomite infilling, sandstone beds increasing down
Shaly partings. ;;;;;;;; _. core, fractures generally planar and horizontal spaced 1-34 in.,

2 undulating fracture surface at 6 in.
I- -

2 Fossils. · .
I- 10· fracture. - -.

1.5
I---

3 · ..
- I---

1.5 ·.
I- .

2 20· fracture. V- I- .-1- 2 '-
10· fracture. ~

1--' •
2 I-· .

2.5 . -
I- • Approximate top of Pulaski Formation - Unit C at depth 88.5 ft· .

150- !- (EI. 149.8 ft).

C11 120/120 75 2.5 ..
'--

2 -
I- 90 c-

2 == · .
I- •

2 =" C11: Similar to C9, thick sandstone beds 0-50 in., fractures
2.5 -'.--': generally planar and horizontal, undulating fractures at 41 in., 45

10· fracture.
-_ .. in., and 61 in., 10· fracture at 54 in., highly fractured zones at 65

4 -- in. and 77 in.- - ..
4 Shaly partings. -'-_.
2 = ..

I--- - -
1.5 ;;;;;;;; · ._.
2

2-inch-long vertical fracture. ="· ..
- -

140-
_.

C12 121/120 92 6 -' C12: SILTSTONE WITH INTERBEDDED SANDSTONE AND.- SHALE, dar1< gray, soft siltstone and shale, gray, hard sandstone,
'- 100 3 1--' •

- fine grained, well sorted, unweathered, soft sediment deformation
2 Highly fractured silty shale ~

· . and mottling 62-68 In., fractures generally planar and horizontal.-
1.5 with slickensides. I- . spaced 1-20 in., highly fractured zone 28-31 in., inclined fracture

I- at 28-31 in. has striations, incipient vertical fracture at 107-109 in.1.5 f--
Shaly partings. l- · .

- 2 I- .
l- · . -

2 f--
2

· ..
f--

I--- l- .. -
2 I- .

2 l-
i- ..-
f--"- 1-

Incipient vertical fracture. ·.
130- l- .-

2.5
I- . C13: Similar to C12, sandstone bed thickness is increasing downC13 108/120 85 ..

1.5
f-- core, fractures generally planar and horizontal spaced 2-28 in.

I- 110 · .
'-- .

2 == .. -
1.5 '--·..
1.5 I---

- .. -
2

I- .
- I- .

1.5 .-

t 1.5 -
_..
-

1.5 - · ..-
1.5

_.
-"

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New Vorl< •GEl Project Number: 07223 GEl c.-.""
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Final Boring Log
Ground Surface Elev. (ft): 238 Date Start / End: 5114/2008 - 511812008 Boring No.
Vertical Datum: NGVD29 Total Depth (ft) : 198.5 8405

Page4of6

Elev.1 Depth

Sample Information
Drilling Remarks and 8'<Il

~
.j

IJ. ~ Rec.! Blows Coring Engineering Geology
~

0 Soil-Sample Description
~a.. Description of Rock Cores :2 Rock-Lithological Description(ft) (Il)
>.' E~ Pen. per6 in. Time c..

I'-I~ (in) orRQD (min/ft) and Fractures u.. !!!
(!)

I

'20~
..

l-I-
I-

3
.. - C14: Similar to C12, fractures generally planar and horizontal

}- 120

C14 121/108 100 f-- .

2 I---
.. spaced 1-15 in., highly fractured zone 22-28 in., incipient vertical
f-- •

Highly fractured siltstone.
~

. - fracture 28-32 in. and 111-114 in.
2 !- ..

-
2 I---!- ..

4-inch-long incipient fracture .-
1.5 with calcite infil!. l-i-- .

Hl-'"' 2.5 l-
I="2 15° fracture. 1=!-- .

2 ;-t- 1=2

~
Approximate top of Whetstone Gulf Formation - Unit A at depth!-- . 127.1 ft (EI. 111.2 ftl.

t::::: f-C15 14/12 100 2 3-inch-long incipient vertical - C15: Similar to C12, planar inclined fracture at 15° at 7 in.

"Ot fracture l- --=]
C16 105/120 85 3 15° fracture. C16: Similar to C12 until 50 in. where it becomes unweathered

2

~
bedded sandstone, fossil fragment layer at 54 in., mottling at 96

130 in., fractures generally planar and horizontal spaced 1-30 in.,
1.5 I- some fractures have undulating surfaces.

1 2 I---

1.5

BI---
1.5 Fossils.
1.5

L 1.5

~
-j 1

I---

1 I-
Siltstone mottling.

100-

~~
C17 1241108 100 1.5 C17: SANDSTONE AND SILTSTONE WITH INTERBEDDED

1.5 SHALE, gray, hard sandstone, dark gray, soft siltstone and shale,
f- 140 sandstone to 80 in., then siltstone and shale, fractures generally

1.5 planar and horizontal spaced 1-24 in., unweathered, highly
~

I- -' fractured zone 122-124 in.1.5
1- !-

1.5 I-

f
f- -

2.5 -I- -
2 !--

Highly fractured silty shale. -
2 -

f-
2 ~1--

20° fracture. ~
-

I- j::-...,

"1 4 Highly fractured silty shale. l-I- C18: Similar to C17, single planar, horizontal fracture at 5 in.C18 13/12 100 !---
C19 118/120 94 3 I- C19: Similar to C17, thick siltstone bed 0-50 in., thin sandstone

1- interbeds 50-118 in., fractures generally planar and horizontal3 -
150 - spaced 1-43 in.

3 -
f--

~
2.5 --

-; 2 i==
I-=-..:J... 1.5

t 1.5
I- -

I-

2 I-

P '-
2 15° fracture. !--

f--
2 -

-

805 -
!--

, -

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl (on'.","11
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Final Boring Log
Ground Surface Elev. (tl): 238 Date Start 1End: 5/14/2008 - 5/1812008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 198.5 8405

Page 5 of6

Sample Information
Drilling Remarks and 3

IJ~ . III

Elev. Depth Blows Coring Engineering Geology ~
.~ Soil-Sample Description

(ft) (ft)
Ree.!

Description of Rock Cores ~ J::. Rock-Lithological DescriptionPen. per 6 in. Time l!! Q.

9~~ and Fractures ~
(in) orRQD (minlft) u. Cl

J160
i "'''u ; 'iJ"<'V 96 t.

I--
~ Approximate top of Whetstone Gulf Formation - Unit B at depth

1.5 '- 160.3 ft (EI. 78.0 ttl.-
2 '-

I--
'- C20: Similar to C17, fractures generally planar and horizontal2 -Incipient vertical fracture. I-- - spaced 4-23 in., incipient vertical fracture 40-42 in.1.5 1==!---,

2.5 -
2 I--I--

I--i-
2 ~

l- I--1.5 -
~

1.5 ~

I-- -
l-

I-- -
I-

70- --:J
C21 1221120 100 2 - C21: SANDSTONE WITH INTERBEDDED SILTSTONE AND

- SHALE, gray, hard sandstone, dark gray, soft siltstone and shale,2 l;;;;;:!--I- 170 - fine grained, well sorted, unweathered, thick sandstone beds with
2 - thin siltstone interbeds, recovered a 64-in. long unfractured piece

I--I-
1 1- ofcere.

I--~
1 I-- - -

1
1.5 I=-
1.5 I-J
1.5 --l

I--
1.5 - -
NM - -1=!--

-

~l Fossils. ~
1-

(;22 123/120 89 3 1===
I- - C22: Similar to C21, fossil fragments 5-8 in., 49-54 in., 71-72 in.,

2.5
Irregular fractures in siltstone. - and 74-75 in., fractures generally planar and horizontal spaced

180 I-~ 1-31 in., incipient vertical fracture 70-73 in.
1.5 1==I-

-
1.5 Fossils. I--
1.5 I--
2.5 -

- 1= -1.5 I-

1.5 ~
-

I- Incipient vertical fraeture. 1--1-1.5 1-
NM I-

!= -
'"-

I--l-
I-so- l-

C23 121/120 90 1.5 1--- C23: Similar to C21, fractures generally planar and horizontal
2 1- spaced 1-30 in., 45° fractures with striations at 103 in. and 112 in.,

I- 190 - no apparent offset in bedding.
2.5 - -I--!--

~
2.5 -
2 I--

I-
1.5 I-

I--~
2 I-- -

~1.5 l-
I- ,-

1.5 I-
NM -

~
I-

40° fractures with slickensides -
-

in siltstone. t::::45° fracture. -
40- l--

Bottom of boring at depth 198.5 ft (E1. 39.8 tt).
Borehole grouted to top of lake bed upon completion.f 200

I
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. Clty/State: Oswego, New York •GEl Project Number: 07223 GEl Con••",""
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Final Boring Log
Ground Surface Elev. (tt): 238 Date Start 1End: 5/14/2008 - 5/1812008 Boring No.
Vertlcal Datum: NGVD29 Total Depth (tt) : 198.5 8405

Page 6 of6

Sample Information
Drilling Remarks and 8'

~I~ . ~ ...J
Elev. Depth Rec.! Blows Coring Engineering Geology

~
0 Soil-5ample Description

(It) (It) Description of Rock Cores :2 Rock-Lithological Description
~'E 0 Pen. per 6 in. Time Co

"'I~Z and Fractures l'!!
(in) orRQD (minlft) u.. Cl

..J General Comments about

{ Core samples:

1- Bedding-parallel fractures are
most frequent in shale and
siltstone and less common in

30~
sandstone.

Vertical fractures occasionally
present in sandstone beds.

t'" Hand pressure produces
bedding-parallel fractures in
siltstone of Pulaski Formation
during handling and transport.

- Fracture surfaces are
generally unweathered unless
otherwise noted.

e-

~~

tm

i
~

10-

f 230

-

l-

I

I
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. Clty/State: Oswego, New York •GEl Project Number: 07223 GEl C,n,."""
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Final Boring Log Signature Page IBoring No. B405

Project: Nine Mile Point Site Characterization

Location: Oswego, New York

GEl Project No. 07223

Final Log Prepared by: __--'-"U<---=--_L- Date: '1 /1/10 g

Per GEl Procedure 150 rev.

Final Log Checked by:

_1_ using computer IBM Thinkpad - Product 64576PU

Soil Descriptions
Checked by:

Rock Descriptions .// / / A
Checked by: ---:~~~~-.....,(~'-:P~---Date: -3.11I!O~

Drilling and ~
Sample Information ///

Checked by: _-r~-:::::o...........__-...,.('---.....""""'----Date: -CJ,....,J'"""I""-1'/.....o.....9_-

Notes:
A. Cummings performed a sofware funtionality check: Input from software database

equals output on Final Log.

Form 150.3 rev. I
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Boring Information Final Boring Log
Northing: 1282832.4 Easting: 543228.4 Date Start - End: 4/25/2008 - 5/212008 Boring No.
Horizontal Datum: NAD27 Driller Name: P. Dickensen 8406Ground Surface Elev. (ft): 237.3 Logged By: A. Hare, M. Macleod
Vertical Datum : NGVD29 Drilling Company: Boart LonQyear Page 10'5
Rig Type/I.D: Mobile B57 / Baroe 2 Total Depth (ft) : 187.5

Drilling Information
Hammer Ident: NA Casing 1.0: 4 inch Core Barrel Type: NQ2
Auger 1.0: NM Drill Rod 0.0: 25/8 inch NW Core Barrel 1.0/0.0: 2 inch / 3 inch
Auger Head Length: NM Core Barrel Length: 13.4 ft
Drilling Method: Wireline corina 0 - 187.5 ft.

ABBREVlAnONS:
Blows per 6 in.: 140 Ib Pen. =Penetration Length WOR =weight of Rods NA, NM =Not Applicable, Not Measured
hammer falling 30 inches Rae. =Recovery Length WOH = weight of Hammer LL =Liquid Limit
to drive a 2 inch 0.0. ROD =Length of Sound Cores>4 in I Pen.,% S=Split Spoon Sample PI =Plasticity Index
split spoon sampler. HSA =Holio'N-Stem Auger C = Core Sample NV. NP =No value. Non-plastic

Sample Information
Drilling Remarks and 8'"'2! ...J

Elev. Depth Gl Rec.! Blows Coring Engineering Geology ::> .Il Soil-Sample Description
(ft) (ft) l.g Q. . Description of Rock Cores ti .c:. Rock-Lithological Description

f-' ~~ Pen. per 6 in. Time e a.
and Fractures e

lI) (in) orRQD (min/ft) LL c.:l

~
C1 26/30 28 2.5 == Approximate top of Oswego sandstone at depth 0 ft (EI. 237.3 ft).

2.5
- .... C1: SANDSTONE, gray, medium hardness, bedded. well sorted,- .

1/.5 ft - . ' . fine grained, unweathered, fractures generally planar, horizontal,-::. and smooth, chipped at 2 in.
C2 53/60 65 2

~:':i>2
2.5 -.::. C2: SANDSTONE. gray, medium hardness, bedded, well sorted.

~ - fine grained. unweathered, fractures generally planar and
2.5 . . horizontal spaced <1-10 in., gray clay at 11-13 in.
2.5 Highly fractured zone. §

.' .
230- ~

C3: Similar to C2, silt lens 10.5-12 in., fractures planar, horizontal,
and smooth, spaced 4-8 in.

C3 15/12 100 3 Approximate top of Oswego Transition Zone at depth 9.4 ftt= .'.::
r C4 48/48 35 3 (EI. 227.9 ft).

I- 10 3 Highly fractured siltstone. i-E ..:-
3 10-inch-long vertical fracture. ~: .' C4: SANDSTONE WITH INTERBEDDED SILTSTONE AND

1-inch-thick clay seam, minor . , SHALE, gray sandstone, dark gray siltstone and shale, hard
NM oxidation. ;; . sandstone. medium hard siltstone and shale, bedded sandstone,

- 1-inch-thick clay seam within .... laminated siltstone and shale, fine grained, well sorted,
5.5 shale layers. . . unweathered, 3 in. fossil layer at 7 in., siltstone clasts from 9-10C5 63/60 63 ·:"·:1 in., mottling from 22-26 in., 29-30 in., and 34-35 in., 1.5 in. clay
5 30· fracture. seam at 13.5 in., 1 in. clay seam at 35.5 in" 0.5 in. clay seam at
3 ~ .. 37 in., clay films on fractures at 39 in. and 41.5 in., 1 in. silt seam

I- at 45.5 in., fractures generally planar, horizontal, and smooth.2.5 ~
2.5 Shaly partings. I--

~.
spaced <1-7 in., 10 in. vertical fracture at 19 in.

~220- 1= C5: SANDSTONE WITH INTERBEDDED SILTSTONE AND
C6 118/120 91 2.75 SHALE. gray sandstone, dark gray siltstone and shale, hard

2.5
.. sandstone, medium hard siltstone and shale, bedded sandstone,

I-- · . laminated siltstone and shale, fine grained, well sorted,
2.5 unweathered, mottling from 17-18 in., 41-44 in., 50 in., and 54 in.,- 20 .. ···I2.5 cross bedding from 6.5-10 in., 41-44 in., and 53-54.5 in., fractures

r 3 · . generally planar, horizontal, and smooth spaced <1-7.5 in., 30·
I-- -;-. inclined fracture at 15.5 in.

- 3.5 f- .

2.5 I- -:--. Approximate top of Pulaski Formation - Unit A at depth 37.2 ft
2.5 I-- (EI. 200.1 ft).

2.5 I-- · .
- -

2.5 ·.. C6: SANDSTONE WITH INTERBEDDED SILTSTONE AND

- 3-inch-long incipient fracture 1== .. - SHALE, gray sandstone, medium hardness, bedded, dark gray,
'--

I-- . soft siltstone and shale, laminated siltstone, fine grained, well
210- with calcite infil!. f-...- . sorted unweathered, clasts 42-47 in., 63.5-65.5 in.• and 104-107

C7 121/120 77 2.5 5-inch-long incipient fracture 1==.- in., siltstone lenses at 59 in., 65.5-67 in., and 99-101 in., mottling

2.5 with calcite infill.
~g

at 17-21 in.• 51-52 in., and 54-55 in.• fractures generally planar,

I horizontal and smooth spaced 3-22.5 in.
3 I-- .

- 30
2.75 5-inch-long vertical fracture. tI:--

2 I--"Jr- .
2.75 1-inch-thick clay seam.

~
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl Co"ult""
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 4/25/2008 • 5/212008 Boring No.
Vertical Datum: NGVD 29 Total Depth (ft) : 187.5 8406

Page 2 of5

Sample Information
Drilling Remarks and 8'Ul

~
...J

Elev. Depth Q) Rec.! Blows Coring Engineering Geology :::> .So! Soil-Sample Description
(ft) (ft) .~ ~d Description of Rock Cores ti s::; Rock-Lithological DescriptionPen. per 6 in. Time l!! Co

I- ",z and Fractures l!!
(/) (in) orRQD (min/ft) LI. "

t
I <!.~:> C:::: .. -

2.25 F=I- C7: SANDSTONE WITH INTERBEDDED SILTSTONE AND
SHAlE, gray sandstone, dark gray siltstone and shale, hard2.25 == .. - sandstone, medium hard siltstone and shale, bedded sandstone,

3.25 Shaly partings. r-' laminated siltstone and shale, fine grained, well sorted,=:fo- . unweathered, mottling at 19.5-21 in., 34.5-36 in., 112-113 in., and- .- 114-114.5 in., cross bedding at 10-16 in., 37.5-42.5 in., 45-48 in.,f- ..

~
-' 75.5-78.5 in., and 81-86 in., fractures generally planar and200-' 2-inch-long vertical fracture horizontal spaced <1-15.5 in., 4.5 in. vertical fracture at 29.5 In., 2

C8 121/120 78 3 (irregular surface). .-
Highly fractured zone. i-~. in. vertical fracture at 118 in., chipped from 7.5-8.5 in.

2.5 I-

2.5 Fossils. .. --.- 40
2.5 .. --
3.5 ...

.--
3.75 -"-- ,.- . C8: SILTSTONE AND SHAlE WITH SANDSTONE, dark gray,

2 1-inch-thlck clay seam. ~:.:-j soft laminated siltstone and shale, gray sandstone of mediumt 2.5 Shaly partings.

~::
hardness, bedded, well sorted, fine grained, unweathered, 3.5 in.

2.5 day seam at 63 in., fossils at 32.5 in., and 100 in., siltstone and
shale alternating lenses from 85-100 in., fractures generally

2.5 planar, horizontal, and smooth spaced 1-38.5 in.

Shaly partings. ..
190-

_.
- ..

C9 121/120 94 3.5 Fossils. -...
1.5 -·.
2.5 _.

- 50
2.5 ~.

'-
2 · . C9: Similar to C8, fossils at 10 in., alternating lenses 34-41 in.,

Shaly partings. -3.5 · . and 82-92 in., fractures generally planar, horizontal, and smooth- 0.5-inch-thick day seam. .- spaced <1-22 in.3.5

±~3 ..
3.25 r'- 2 C10: INTERBEDDED SILTSTONE AND SANDSTONE, gray· .. sandstone, dark gray siltstone and shale, medium hard

~
-

sandstone, soft siltstone and shale, bedded sandstone, laminated
;::;::;;;;

-. siltstone, well sorted, fine grained, unweathered, alternating180- Shaly partings.
4.25 ~

_. lenses of siltstone and sandstone throughout core run, mottling atC10 122/120 94 .-
2.5 -" 112-113 in., and 107-108 in., greenish minerals at 51-55 in.,- - fractures generally planar, horizontal, and smooth spaced <1-11

= ·.3 .- in.
I- 60

2.75
_.

- Approximate top of Pulaski Formation - Unit B at depth 73.8 ft
3

'-- (EI. 163.5 ft).

i
-

3.25 Green mineral veins. ..
3 - -

-'"

3 -C_.
2.5 - ..

I- 2
_.

- .-_..
- -

170-- == .-
- _.

C11 1171120 97 2.75 - .. - C11: INTERBEDDED SANDSTONE, SILTSTONE, AND SHALE,-
2.75 .. - gray sandstone, medium hardness, bedded, dark gray, soft_. siltstone, laminated with cross bedding, fine grained, well sorted,
2.5 ·. unweathered, mottling, cross bedding, and thin lenses throughout

I- 70
2.5 core run, burrow feature at 76-79 in., fractures generally planar,i--
2.5 - .. - horizontal, and smooth spaced 1-33.5 in.

fo- .

- 3 _.
3 '-

j

-' .
2.75 -- '-J 2.5 _.

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 ~ GEl (,"",,,,,,
FOITTll50.2 rev. 1



Ground Surface Elev. (ft): -=2""3""7 _
Vertical Datum: ~N~G~V.:..:D=2~9 _

Date Start / End: 4/25/2008 - 51212008
Total Depth (ft): ..........!.-1~87c.:.:.5~ _

Final Boring Log
Boring No.

8406
Page 3 of5

Sample Information
Drilling Remarks and ~

~I~ . ~Elev. Depth Ree.! Blows Coring Engineering Geology
~

.l.l Soil-5ample Description
(ft) (ft) Description of Rock Cores ~ Rock-Lithological Description~Eo Pen. per6 in. Time l! Co

~I~Z and Fractures l!
(in) orRQD (minlft) u. Cl

'''~
~ I

9I-
~I- .

C12 114/120 80 2 Fossils. C12: SANDSTONE WITH SILTSTONE AND SHALE, gray,

t
I- . medium hardness, bedded sandstone, dark gray, soft,laminated2

Fossils.
l-f- .. siltstone, well sorted fine grained, unweathered, fossils in

4 1- sandstone at 4.5-11.5 in., and 22-29.5 in., mottling at 3~3 in.,
80 I- ...- interbedded siltstone lenses 78-97 in., fractures generally planar,1 2.25 f-- .

2.75 l- · . horizontal, and smooth spaced <1-27 in.
l-

t
3 ~

· .
f-- .

3.5 ..
I-

3.5 ·..
I-

3.25 l- .. -
r=:I-- .

4.25 I-- .l- .-
f ~I- •• Approximate top of Pulaski Formation - Unit C at depth 87.5 ft

1-

150i
~ I- .. (EI. 149.8 ft).

C13 1171120 71 3 · .

t l-I-
3 -
5 .. -

90 ~
I-- .

2.25 Shaly partings. ~I-- . C13: SANDSTONE AND SILTSTONE WITH SHALE, gray,
2.75 ~

.- medium hardness sandstone, bedded, dark gray and black

J I- .• siltstone, soft, laminated, fine grained, well sorted. unweathered,1-ineh-thiek clay seam. == -3 Shaly partings. ~ I- .. gray clay seam 45-46 in., alternating sandstone and siltstone
3.5 .- layers 91.5-97.5 in., fractures generally planar, horizontal, andl- I-- .... smooth spaced <1-25.5 in.

,~t
3.5 · .

I-
3.25 · .

l-
I--- .

4.25 l-I-...
~

I-

~ Shaly partings. 1=I--- .

Ol C14 1141108 83 2.75 = I--- . C14: SILTSTONE AND SHALE WITH SANDSTONE, sandstone
~ .- beds up to 7 in., gray, medium hardness, bedded sandstone, dark

I- 4.5 Three 0.5-inch-thick clay 1- ..
0 t 100

~ - gray and black, soft, laminated siltstone and shale, well sorted,
C) 4.0 seams in shale. I- .. fine grained, unweathered, gray day layers at 15.5 in. and 18.5-20
~ l- .- in., mottling at 43 in., and 75.5 in., lenses 91-98 in., fractures::5

~
4 l-I-- .

l- · . generally planar, horizontal, and smooth spaced <1-9 in.lL 4.25 I-::; I-w
I- 4.5 l-f-- • C15: SILTSTONE, dark gray, soft, laminated, well sorted, fine
~

1- ..
4.75 grained, unweathered, fractures generally planar, horizontal, and

c 3 l- ... smooth spaced 5-14 in.
iii = · .C) 4.5 l-I- ..... l-lL

'''l
C) ~/-.
CIl l- .-
C) f- .. C16: INTERBEDDED SILTSTONE, SHALE, AND SANDSTONE,a I-,-
..l C15 19/12 100 3.25 I- .. gray, medium hardness, bedded sandstone, dark gray and black,w .-a: - I- soft,laminated siltstone, well sorted, fine grained, unweathered,
0 C16 78 3.25 I-- .
:I: 122/120 ·. gray clay seam at 62-64 in., fossil layer at 81.5 in., fractures
CIl 2.75 t=l-- generally planar, horizontal, and smooth spaced <1-36.5 in.u.u.
0 2.5 f-- .
lL 110 ..
~ 3.5 I---... Approximate top of Whetstone Gulf Formation - Unit A at depth

3.5 I-
z ... · . 123.4 ft (EI. 113.9 ft).
a ~ 2.5i=

t l;;;I-
~ 2.5 1-inch-thick clay seam with .-
a: shale fragments. F== -
w 2.75 I- -I-u 2.5 l-I-
~ F== -
« 3.5

:~~
:I:u
~

I
CIl 17nJ!z
5 Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
lL Chad Conti. •w City/State: Oswego, New York..l

Si
w GEl Project Number: 07223 GEl Con,."""Z
Z
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I Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 4/25/2008 - 51212008 Boring No.
Vertical Datum: NGVD29 Total Depth (ft) : 187.5 8406

Page 4 of5

Sample Information
Drilling Remarks and ~

J~.
~Elev. Depth Rec.! Blows Coring Engineering Geology :> .~ Soil-Sample Description

(ft) (ft) Description of Rock Cores U .c Rock-Lithological Description~, EO Pen. per 6 in. Time l! Co

~I~Z and Fractures l!
(in) orRQD (min/ft) LL Cl

t'" C17 122/120 70 2.5 Highly fractured siltstone and :.- C17: Similar to C16, gray clay seam at 29-30 in. and 61 in., clasts
shale. 1- at 23 in., 58 in., and 80.5 in., fossils at 18 in. and 82 in., fractures4 I- -

2.75 ~
- generally planar, horizontal, and smooth spaced <1-17 in.

0.5-inch-thick clay seam in l-
2.5 shale. :::=::: -
3 Shaly partings. e--

1-
2.5 ==I-

- 0.5-inch-thick clay seam. ......
3 2-inch-long vertical fracture.

~
4 =

2.25 ~

,.- 2.5 ~

=--

"'1 = aC18 120/120 96 2.5 0.5-inch-thick clay seam. C18: SANDSTONE WITH SILTSTONE AND SHALE, gray,
3.5 Fossils. medium hardness, bedded sandstone, dark gray and black, soft,

-l laminated siltstone, well sorted, fine grained, unweathered, fossilsi '" 3 ;;;;;; - at 1.5 in., 12 in., 26-28 in., and 49-50 in., mottling at 46.5 in., 0.5
2.5 - in. gray clay seam at 1 in., fractures generally planar, horizontal,

- and smooth spaced <1-34 in.3 - --
2 k -

45· fracture. -

} 2
F= -

-
2 -

2.75 Thick sandstone layer (7.5 ft). -
-, 2.5 - - C19: INTERBEDDED SANDSTONE, SILTSTONE, AND SHALE,

~
gray, medium hardness, bedded sandstone, dark gray and black,
soft, laminated siltstone, well sorted, fine grained, unweathered,

100- == clay seam at 56-57 in., fractures generally planar, horizontal, and
C19 1171120 79 2 smooth, spaced <1-19 in., 30· fracture at 34 in., irregular fracture

2.75 I-
and chipping at 103 in.

2.5 I-_J
j- 140 -

2.5 -
30· fracture. - Approximate top of Whetstone Gulf Formation - Unit B at depth

2.75 1-inch-thick clay seam. - 148.4 ft (EI. 88.9 ft).
- 3 Shaly partings. ~

-~
4 Hard drilling. ==4

4.25 1==
I-- ~

3.5
I-- ---J
~ i- I

90- I--
-

C20 70160 100 4.5 ~ C20: SILTSTONE AND SHALE WITH INTERBEDDED
1=1- SANDSTONE, gray, medium hardness, bedded sandstone, dark3.5 >--- gray and black, soft, laminated siltstone, well sorted, fine grained,

4 I- unweathered, fractures generally planar, horizontal, and smooth
I-- 150 I--1-

4.5 I-- - - spaced 1-19 in.
4 1:=-=

I--r--
- I-- -

~,::-

C21 59160 82 3 1- C21: Similar to C20 with more sandstone, fossils at 13.5 in. and
4 1== I- 26 in., cross bedding 51-53 in., fractures spaced <1-11.5 in.-
4 1= -

f--I-- ~ I-4 I--1-

3
l- i---== :.-

80- I--
i--

} C22 55160 70 4
~ -

C22: Similar to C20, mottling at 28 in., 36-38 in., and 43 in., gray
3.5 I-- clay seam at 40-40.5 in., fractures generally planar, horizontal and

- smooth spaced <1-14 in.
5 1= -

NoteS: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. CIty/State: Oswego, New York •GEl Project Number: 07223 GEl C,",u"""
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start I End: 4125/2008 - 5/212008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 187.5 8406

Page 5 of5

Sample Information
Drilling Remarks and 8'

~ ..l
Elev. Depth ~!. Rec.! Blows Coring Engineering Geology :::> .!.! Soil-Sample Description
(ft) (ft) Description of Rock Cores ~

.s::; Rock-Lithological Description
~I~~

Pen. per 6 in. Time a.
and Fractures l!!

(in) orRQD (min/ft) ~ Cl

i tl

I0.5-inch-thick clay seam.
= ~8
= -3

1 C23 29/24 52 5 0.5-inch-thick clay seam. ~

~
C23: SILTSTONE WITH SHALE, dark gray, soft, laminated, well-

5 O.5-inch-thick clay seam. = sorted, fine grained, unweathered, gray clay seam at 3-3.5 in. and
-l = 18.5-19 in., thin sandstone lenses at 26.5 in. and 40.5 in.,

,.1 - fractures generally planar, horizontal, and smooth spaced <1-7 in.
C24 35/36 86 7 =

5 -
f- -

3 f--- - C24: INTERBEDDED SILTSTONE AND SHALE WITH
f--- - SANDSTONE, dark gray, black, soft, laminated siltstone, gray,

Lo
f- -- medium hardness, bedded sandstone, well sorted, fine grained,

C25 1181120 93 3 f- - unweathered, mottling at 0-3 in., 9 in., and 12 in., cross bedding at
4 f--- -

32-34 in., fractures generally planar, horizontal, and smoothf- - spaced 1-10 in.3 f---I--4 -
4 fo-=--j C25: SANDSTONE WITH INTERBEDDED SILTSTONE AND

- 3 - SHALE, gray, medium hardness, bedded sandstone, dark gray
f- - and black, soft, laminated siltstone, well sorted, fine grained,4 f---

I- unweathered, cross bedding at 2-4 in. and 11 in., mottling at 21 in.
4 - and 25-27 in., siltstone lenses at 57 in. and 77 in., fossils andI-
3 f- - calcite deposits at 102-111 in., fractures generally planar,

r- r- horizontal, and smooth spaced 3.5-30 in., irregular, non-planar4 -
f- - fracture at 10 in.
f--- -
f- -
i------I-

60-
~

-
C26 120/120 78 4 Fossils. I- C26: Similar to C25, gray clay seam at 25.5 in. and 47 in., no

0.5-inch-long vertical fracture. ~1- apparent offset in bedding, no notable striations, siltstone lenses3.25 11-inch-long incipient fracture. 1=I- at 31 in., fractures generally planar, horizontal, and smooth
4.25 1-inch-thick clay seam with - spaced <1-25 in., 0.5 in. vertical fracture at 25 in.-180

:~II 4.25 shale fragments.
2 0.5-inch-thick clay seam.

- 2 f-l- J-
1.5 r-- -

1.75 -
I-

1.5 -
- :--

1.75 f---!--- f0-e-- - -
50- f---

Bottom of boring at depth 187.5 It (EI. 49.8 It).
Borehole grouted to top of lake bed upon completion.

-l General Comments about

t'~
Core Samples:

Bedding-parallel fractures are
-F most frequent in shale and

siltstone and less common in
sandstone.

Vertical fractures occasionally
I- present in sandstone beds.

40- Hand pressure produces
bedding-parallel fractures in
siltstone of Pulaski Formation

1~
during handling and transport.

Fracture surfaces are
generally unweathered unless
othEllWise noted.

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl Co",u""u
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Boring InfonDatlon Final Boring Log
Northing: 1282905.5 Eastlng: 543142.6 Date Start - End: 614/2008 - 6/6/2008 Boring No.
Horizontal Datum : NAD27 Driller Name: P. Diel<ensen 8407Ground Surface Elev. (ft): 236.6 Logged By: A. Cumminas
Vertical Datum : NGVD29 Drilling Company: Boart Longyear Page 1016

Rig Typel1.D: Mobile B57 / Barae 2 Total Depth (ft) : 196.0

Drilling InfonDation
Hammer Ident: NA Casing 1.0: 4 inch Core Barrel Type: NQ2
Auger 1.0: NM Drill Rod 0.0: 25/8 inch NW Core Barrell.D/O.D: 2 inch / 3 inch
Auger Head Length: NM Core Barrel Length: 13 ft
Drilling Method: Casing to 1.0 ft. below mudline rollerbit to clean out casing, wireline 1.0 ft. to bottom

ABBREVlAnONS:
Blows per 6 in.: 140 Ib Pen. =Penetration Length WOR =weight of Rods NA, NM =Not Applicable. Not Measured
hammer falling 30 inches Rec. =Recovery Length WOH =weight of Hammer LL =Liquid Limit
to drive a 2 inch 0.0. RQD =Length of Sound Cores>4 in I Pen.,% S=Split Spoon sample PI =Plasticity Index
split spoon sampler. HSA =Honow-Stem Auger C=Core sample NV, NP =No value. Non-pIastic

Sample Information
Drilling Remarks and 8''".1.9l ~

...J
Elev. Depth Rec.! Blows Coring Engineering Geology l.l Soil-Sample Description::> :2(ft) (ft) ~Q.' Description of Roel< Cores n Rock-Lithological Description

'.> E~ Pen. per 6 in. Time f!! Q.
F- l'll (in) orRQD (min/ft) and Fractures u.. f!!

l/l Cl

J S1 0/0 100/0 NA S1: NO RECOVERY.
in. 2.5 ~r:'.\

Approximate top of Oswego Sandstone at depth 0.0 ft- C1 54/60 44 (EI. 236.6 it). f
1.5 Highly fractured zone. ~:" .• ,

C1: SANDSTONE, greenish gray, hard to medium hard, slightly1.5 ~.: .. :;:. weathered, fine grained, well to moderately sorted, cross bedding
1.5 7-inch-long incipient vertical ~'::". present, generally laminated, fractures moderately weathered with

I- 1.5 fracture. 1--':'.' discoloration, fractures planar, 7 in. incipient vertical fracture at
I--- 3.8 ft., highly fractured zone at 1.2 ft.

I f--
230- C2 120/120 73 1.5 lZ2.5 40· fracture. ....

f-- · .
2 Minor shaley partings. f=== · '. C2: Similar to C1, fractures generally planar and unweathered,

1.5 f-- 40· fracture at 6.8 ft., some minor shaley partings at 8.0 ft., 11 in.
1.5 11-inch-long incipient fracture. · . incipient vertical fracture at 9.4 ft., fractures spaced <0.5 to 19 in.- 10
2 ~- 1.5 !==-
2
2 I-- · .
2

. .
I---
~ ....

- · '.
I-- · . C3: SANDSTONE WITH INTERBEDDED SILTSTONE,
f-- .' . sandstone greenish gray, hard, some argillaceous, unweathered,· .220- C3 119/120 76 1.5 f-- well to moderately sorted, fine grained, laminated, cross bedding

1.5 present, siltstone dark gray and soft, sometimes occuring as
2 clasts, otherwise laminated, fractures generally planar and

unweathered, spaced 3 in. to 37 in., 4 in. incipient vertical
1 f-- fractures at 19.9 ft., 24.6 ft., and 25.3 ft.
2

... Approximate top of Oswego Transition Zone at depth 19.5 ft
- 20 4-inch-long incipient vertical ~\ (EI. 217.1 ft). I2 fracture. f-- · .

- 2 f:=. · .
2.5 I-- · .· .l 2.5 1;----;-
2.5 1==

: ... J
I--

I- 4-inch-long incipient vertical
fracture.
4-inch-long incipient vertical I--- C4: SANDSTONE WITH INTERBEDDED SILTSTONE,210- C4 123/120 93 2 I---1-;-.fracture. sandstone greenish gray, hard, well sorted, unweathered,4

3.5 ~ · . generally massive though some lamination is present, fine

F= · . grained, siltstone dark gray and soft with disrupted bedding,
2.5 unweathered, minor black, soft shale present, fractures planar

I---1;----;- and unweathered, spaced <0.5 to 17 in.2.5
I- 30 I--- .. '.'j2 ~

- 2 f-- f7-j
Notes: Engineering geology description of roel< cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl c,",.,,,,,,
Form 150.1 rev. 1
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Ground Surface Elev. (ft): -=2::=3.:..7 _
Vertical Datum : _N=G~VD=_=2:::9:....._ _

Date Start / End: 61412008 - 61612008
Total Depth (ft): ---'-1::::96::.:.;.0::....- _

Final Boring Log
Boring No.

8407
Page 3 of6

Elev.
(ft)

Sample Information

Depth IJQl R 1 81 C'(ft) Ql '5.
E

0 ec. OWS onng

I Z Pen. per 6 in. Time
I- en'" (in) or ROD (minlft)

Drilling Remarks and
Engineering Geology

Description of Rock Cores
and Fractures

Soil-Sample Description
Rock-Lithological Description

C12: SILTSTONE AND SANDSTONE WITH INTERBEDDED
SHALE, siltstone dark gray and soft, unweathered, laminated,
sandstone similar to C11, forms 38 in. massive bed at 110.8 ft.,
shale soft, black, unweathered, and laminated, shaley partings at
110.6 ft., fractures generally planar and unweathered, 60·
fractures with striations at 108.1 ft. and 108.6 ft., 60· fracture
without striations at 107.9 ft., 50· fracture with striations at 113.9
ft., 4 in. incipient vertical fracture at 115.7 ft., natural gas detected.

C11: SHALE WITH INTERBEDDED SANDSTONE AND
SILTSTONE, shale black and soft, unweathered, laminated with
very minor disturbed bedding, sandstone gray and hard, fine
grained, unweathered, well sorted, cross bedding present,
otherwise massive, siltstone dark gray and soft, unweathered,
laminated, fractures generally planar and unweathered, spaced
0.5 to 18 in., highly fractured zone at 98.0 ft.

C10: SANDSTONE WITH INTERBEDDED SILTSTONE AND
SHALE, sandstone gray, hard, fine grained, unweathered, well
sorted, both laminated and massively bedded, some cross
bedding, siltstone dark gray and soft, unweathered, laminated with
minor disturbed bedding, shale black and soft, unweathered, with
laminated and disturbed bedding, fractures generally planar and
unweathered, spaced <0.5 to 21 in., 60· fractures at 89.9 ft., 91.0
ft., and 91.5 ft., 1 in. vertical fracture at 92.0 ft., 3 in. incipient
vertical fracture at 922 ft., 9 in. incipient vertical fracture at 92.6
ft., highly fractured zone at 90.8-92.6 ft.

I--

I---.. -
f--I- .
1--1- .. 

I- ..
-

1--.
1--1- .
I--
1--1--

I- .

~I-
1::::::::1-

7~'

I--
f--" -

1-. C9: SILTSTONE WITH INTERBEDDED SANDSTONE AND
1-. SHALE, siltstone dark gray, soft, unweathered, and irregularly

f--':' -:-. bedded, though more laminated towards the bottom of the core,
I - sandstone gray, hard, fine grained, unweathered, well sorted,

I--~:.:. laminated with cross bedding, increasing in frequency towards
~I-' bottom of core, shale black, unweathered, and soft, fractures

planar and unweathered. spaced 2 to 29 in., 3 in. fossil bed at
1:=1--- 79.2 ft., 2 in. fossil bed at 79.7 ft.
1--1---.. '1\ Approximate top of Pulaski Formation-Unit C at depth 81.1 ft

1\ (EI. 155.5 ft). I

1---1--

f--I- .

1---1- .. -
I- ..
1-

~>:-:.-'VI-·
~l-

f--I- .
""==

1-inch-long incipient vertical
fracture.

Shaly partings.

3-inch-thick fossil bed.
2-inch-thick fossil bed.

60· fracture.
60· fracture with striations.
60· fracture with striations.

1.5
1.5
2

2.5
2

2.5
2
2
2

2.5

2
1.5
2
2
2
2

1.5
1.5
.2
2

98

69

83

73

C9 121/120

C11 125/120

C10 119/120

C12 120/120

60· fracture.
60· fracture.
60· fracture.
Highly fractured zone with . _

~~:,~~:~S~~~~rsl~lishing, ~~
no apparent offset in bedding. I--~-:

1-inch-long vertical fracture. I--
3-inch-long incipient vertical 1--1
fracture. I--~ .

H--+---\----\----l9-inch-long incipient vertical I-- ..
3 fracture. ==1---

2.5 i=1--
2.5 1-.

I=~.3 ._
3 F=i--.:.-·

2.5 f--~:':'
1---1-- .

2.5 1--"
2.5 f--I--
2 1=1-.

2

-

f- 80

f- 100

L

f- 90

L

J L
f-

J

-

-

-

160-

150-

3
2.5
3

2.5

~ f- 110 2
~ 2a: _ 2i 2~5 Natural gas detected. := ~
u_~ 2.5 50· fracture. ~:= 'J:: j- Shaly partings. ~~

!z1--..;;;!...----lLL-....l..---"----"---...:..-----------F=......:.l.-------------------------!
o Notes: Engineering geology description of rock cores and fractures by IProject Name: Nine Mile Point Unit 3 Site Characterization
~ Chad Conti. r!
~ City/State: Oswego, New York •

~ I GEl Project Number: 07223 GEl ("""'''0''ZL- -"- ~~~~--l

Form 150.2 illY. 1



I Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 6/4/2008 - 6/6/2008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 196.0 8407

Page4of6

Sample Information
Drilling Remarks and 8'

~!o
til
l!! ...l

Elev. Depth Rec.! Blows Coring Engineering Geology
~

.~ Soil-Sample Description
(ft) (ft) Description of Rock Cores .r:. Rock-Lithological DescriptionPen. per 6 in. Time ~

a.
~I~Z and Fractures ~

(in) orRQD (minlft) u. "
4-inch-long incipient vertical F== .. -l C13: Similar to C12, fractures planar and unweathered, spaced 1120- C13 123/120 89 2 fracture. I-

1.5 Shaly partings. I-
in. to 33 in., 1 in. vertical inclplentfracture at 119.1 ft., 3 in.
incipient vertical fracture at 124.3 ft., fossils at 122.2 ft., 125.0 ft.,

2 I- . and 125.9 ft.
2 "--'-= Approximate top of Whetstone Gulf formation-Unit A at depthf-f-_I\ I2.5 1-inch-long incipient vertical f== 118.7 (EI. 117.9 ft).

I- 120 fracture. --
I 1.5 I-- -
r 2 I--I--

I- --i -
~

2.5 l-f-

2 Fossils. I-

t ~
!-

2 -
l-f--

3-inch-long incipient vertical l-
I-- -fracture. l- f---

1101
Fossils. f=1--

C14 120/120 98 2.5 Fossils. - C14: SANDSTONE WITH INTERBEDDED SHALE AND
I- - SILTSTONE, sandstone medium hard, moderately to well sorted,>- 3 [::::::=-;

40' fracture. - unweathered, fine grained, fossiliferous, generaly laminated with
r 2.5 I- some cross bedding but occasionally massive, forms thick

}'"'
2 Fossils. - sequences through most of the core, shale black, soft,

Fossils. 1- unweathered, and laminated, sometimes occuring as clasts,2
2 Fossils. I-

~~
siltstone dark gray, soft, unweathered, and laminated, fractures
planar and unweathered, spaced 1 in. to 39 in., 40" fracture at

2 127.6 ft., fossils at 127.7 ft., 128.6 ft.-129.4 ft., and 129.9 ft.

l- 2
2 1-'
2

l-- _1
--

c--- I- -
I---

I--
100- C15 1121120 85 1.5 f- C15: Similar to C14, fractures spaced <0.5 to 39 in., 50" fractures

1- at 144.0 ft., 144.2 ft., and 144.4 ft., no notable fossil content.1.5 I--
2 -

f--
-j 2.5 l-• -

r~
2 l-i--
2 f-I--

2.5 -

2.5 l=== -
\-

2.5 F= -
I-

2 I-
50" fracture.
50" fracture. ~ l-

F 50' fracture. ~ -l==I-

~i
C16 124/120 93 2 4-inch-long vertical fracture. I=r=

~
C16: SHALE WITH INTERBEDDED SANDSTONE AND

2.5 SILTSTONE, shale soft, black, unweathered, and laminated,

2.5 45" fracture. b:::::::
though some disturbed bedding is present, sandstone gray, hard,

45" fracture. massively bedded, unweathered, well sorted, fine grained,
2.5 I- siltstone dark gray, soft, unweathered, and laminated, fractures

1- 150 2 45" fracture. l--- I-J both planar and angular, but unweathered, spaced <0.5 to 31 in.,
F= ;::-1 45' fractures at 148.0 ft., 148.2 ft., and 149.9 ft., 50' fracture with

-.... 1.5 '-- striations at 155.7 ft., unweathered, no apparent offset in bedding,
2.5

1- fossils at 155.2 ft. and 155.8 ft.
-L r== I-

2.5 - Approximate top of Whetstone Gulf Formation-Unit B at depth
I i== 152.6 ft (EI. 84.0 ft).

1 2.5 I-

1.5 '--1--
~ - -;=: I-

Fossils. l:::::::
-

1-
1211120I 50' fracture with striations. I-

80 --l C17 86 5.5 Fossils. F=1- C17: Similar to C16, fractures generally planar and unweathered,.. 2 i:= 1-:] spaced <0.5 to 22 in., 50' fracture at 157.7 ft., 1 in. vertical

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. CIty/State: Oswego, New York •GEl Project Number: 07223 GEl (0",""""
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 6/412008 - 61612008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 196.0 8407

Page 5 of6

Sample Information
Drilling Remarks and 8'

~!.
~ ~

Elev. Depth Rec.l Blows Coring Engineering Geology :> 0 Soil-Sample Description
(ft) (ft) Description of Rock Cores N :2 Rock-Lithological DescriptionEO Pen. per 6 in. Time a.

~I~Z and Fractures ~
(in) orRQD (min/ft) u.. Cl

~,~
l.:l 50° fracture. F--

~
fractures at 159.1 ft. and 161.9 ft.I-

3
1=2.5 1-inch-long vertical fracture.

2

i 2.5 !==3 :-J
2.5 1-inch-long vertical fracture. f=;=

-
2 l-

I--
l-

I- -

}-
l-

f--1--
I- -

roi b= -
C18 120/120 93 2.5 3-inch-long vertical fracture. - C18: SANDSTONE WITH INTERBEDDED SHALE AND

2 I- SILTSTONE, sandstone gray, hard, unweathered, fine grained,
- well sorted, both laminated and massive, some argillaceous,

{ 2.5 l-I- shale soft, black, unweathered, and laminated, siltstone minor
2

l- and dark gray, soft, and laminated, fractures generally planar and1-1-t 170
2 - unweathered, spaced 2 in. to 52 in., 3 in. vertical fracture at 166 ft.

-
1.5 I--

I-
-

1 2 I-
2 -

I-

2
-
-=11.5 i== -
I-

1- -
~ -I-

~i
1-

~ I- C19: Similar to C18, fractures planar and unweathered, spacedC19 122/120 100 2.5 -
Fossils. - 10 in. to 43 in., fossil beds at 176.7 ft. and 181.4 ft.3.5 :...--l-

I-
3 -{ I--

3.5 I-J

1- 180
2 1--

i
2 f-- -
2 I-

Fossils. -
1.5 l-I:-1.5 I-
1.5 - -t=-

J -
1-1-
f--' -,

C20: SHALE WITH INTERBEDDED SANDSTONE AND"1 C20 1221120 90 4 1-1-
1-1-

3 I-- - SILTSTONE. shale black, soft, unweathered, and laminated,
1-- sandstone similar to C18, siltstone dark gray, soft, unweathered,

3 ~
-

1-inch-long vertical fracture. l- and laminated, fractures generally planar and unweathered,
3 I- - spaced 1 in. to 23 in., 1 in. vertical fractures at 188.0 ft. and 190.0

3-inch-long vertical fracture. iT -
2.5 I- ft., 3 in. vertical fracture at 188.8 ft.

190 I=c:1-

2 1-inch-long vertical fracture. l-

I- -
- 2 l-I-

I-3 I--;-

2.5 I-1- 1

2 t=1--
-

I- --
l- I=::: -

I-
-

40-{ General Comments about
Bottom of boring at depth 196 ft (EI. 40.6 ft).

t Core Samples:
Borehole grouted to top of lake bed upon completion.

Bedding-parallel fractures are

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl ,_.~.."U
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start fEnd: 6/4/2008 • 61612008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft) : 196.0 8407

Page 6 016
Sample Information

Drilling Remarks and 8'

~~o
~ ..l

Elev. Depth Rec.! Blows Coring Engineering Geology :::> .2 Soil-Sample Description
(ft) (ft) Description of Rock Cores ~

~ Rock-Lithological DescriptionPen. per 6 in. Time Co
>.' Ez and Fractures ~
~I~ (in) orRQD (min/ft) u.. (!)

- 200 most frequent in shale and
siltstone and Jess common in
sandstone.

- Vertical fractures occasionally
present in sandstone beds.

- Hand pressure produces
bedding-parallel fractures in
siltstone of Pulaski Formation

30- during handling and transport.

Fracture surfaces are
generally unweathered unless
otherwise noted.

f- 210

-

f-

20-

f- 220

- -

-

10-

I
- 230

-

-

0-

- 240

,
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

CltyfState: Oswego, New York •GEl Project Number: 07223 GEl c_~ ..""
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Final Boring Log Signature Page IBoring No. B407

Project: Nine Mile Point Site Characterization

Location: Oswego, New York

GEl Project No. 07223

Final Log Prepared by: __{d=.r.:~:.=...~..::rl-::::;..;::::~ Date: 'lIt 1 / 0 ~

Per GEl Procedure 150 rev. 1 using computer IBM Thinkpad - Product 64576PU--
,

Final Log Checked by:

Soil Descriptions

~ 9/1J/o'rChecked by: Date:

Rock Descriptions &dPChecked by: Date: 9jIVO$

Drilling and

~
Sample Information

9}/I/br!Checked by: Date:

Notes:
A. Cummings perfonned a sofware funtionality check: Input from software database

equals output on Final Log.
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Boring Information Final Boring Log
Northing: 1283016 Eastlng: 543151 Date Start - End: 61612008 - 618/2008 Boring No.
Horizontal Datum : NAD27 Driller Name: J. Weeks 8408Ground Surface Elev. (tt): 237.1 Logged By: A. Cumminas
Vertical Datum : NGVD29 Drilling Company : Boart LonQyear Page 1016

Rig Type/tO: Mobile B57 I Barae 2 Total Depth (tt) : 197.8

Drjlling Information
Hammer Ident: NA Casing 1.0: 4 inch Core Barrel Type: NQ2
Auger 1.0: NM Drill Rod 0.0: 25/8 inch NW Core Barrel 1.0/0.0: 2 inch I 3 inch
Auger Head Length: NM Core Barrel Length: 13 ft
Drilling Method: CasinQ to 0.8 ft. below mudline, rollerbit to clean out casinQ, wireline corinQ 1.3 ft. to bottom

ABBREVlAnONS:
Blows per 6 in.: 140 Ib Pen. = Penetration Length WOR = Weight of Rods NA, NM = Not Applicable, Not Measured
hammer falling 30 inches Rec. = Recovery Length WOH = Weight of Hammer LL = Liquid Limit
to drive a 2 inch 0.0. RaD = Length of Sound Cores>4 in I Pen.,% S = Split Spoon sample PI = Plasticity Index
split spoon sampler. HSA = Hollow-Stem Auger C = Core Sample . NV. NP = No value. Non-plastic

Sample Information
Drilling Remarks and 8'..

l!! ..J
Elev. Depth ~~ Rec.! Blows Coring Engineering Geology ~ .Il Soil-Sample Description
(ft) (ft) Q.. Description of Rock Cores ti .c Rock-Lithological Description>< E~ Pen. per6 in. Time ~

a.
~I-I"l (in) orRQD (min/ft) and Fractures u.. Cl

I S1 010 50/0 in. NA S1: NO RECOVERY.
Approximate top of Oswego sandstone at depth 1.3 ft

C1 17/18 50 1 === ·'::·1\ (EI. 235.8 ft).- - C1: SANDSTONE, greenish gray, fine grained, slightly1.5/6 in. . ...
=== · . weathered, well sorted in upper 11 in., becomes poorly sorted with

C2 53/60 33 1.5 5: · . clasts of siltstone in lower 6 in., upper 11 in. laminated with some
1.5 7-inch-long vertical fracture. cross bedding, lower 6 in. features disturbed bedding, fractures

'-- 1.5 - planar and moderately weathered with some discoloration, spaced
= .. <'0.5 in. to 5 in.

1.5 1-inch-long and 2-inch-long - C2: SANDSTONE, similar to C1, some massive bedding,
NM incipient vertical fractures. ~ fractures generally planar and become less weathered with

230- - .... increasing depth, spaced <0.5 in. to 5.5 in., 7 in. vertical fracture

2 === .... at 3.9 ft., 1 in. incipient vertical fracture at 4.6 ft., 2 in. incipient
C3 114/120 77 · '. vertical fracture at 5.4 ft.

2.5 - · . C3: SANDSTONE, greenish gray to gray, medium hard to hard,
....- 10 1.5 === ····.. 1 unweathered, fine grained, well sorted, bedding both massive and

1.5 = laminated with cross bedding, fractures planar and become less
1.5

~::"'"
weathered with depth, spaced 0.5 in. to 24.5 in., 7 in. vertical
fracture at 17.1 ft.- 1

1.5 ..
2 -
2 -

- ....
1.5 -

mi
-'

- · .
7-inch-long incipient vertical - ..
fracture. - C4: SANDSTONE WITH INTERBEDDED SILTSTONE,C4 122/112 80 1.5

1.5 I· .. ··· sandstone similar to C3, siltstone dark gray, soft, unweathered,

t laminated, occasionally as clasts, fractures generally planar and
20 1.5 - unweathered, spaced <0.5 in. to 30 in., 4 in. incipient vertical

2 - fracture at 24.3 ft., 2 in. incipient vertical fracture at 26.8 ft.

1 2.5 == Approximate top of Oswego Transition Zone at depth 22.3 ft
- 3 .. , (EI. 214.8 ft).

4 ~-;-.

4 = -:-'
3.5 4-inch-long incipient vertical -'

I- fracture. ;;;;;;;;; ..

:--:-
210- ~]C5 120/120 85 5.5 2-inch-long incipient vertical C5: SANDSTONE WITH INTERBEDDED SILTSTONE,

fracture. sandstone gray, medium to hard, unweathered, some3.5 argillaceous, well sorted, fine grained, laminated with some minor
3.5 f- -;-: cross bedding, siltstone dark gray, soft, unweathered, laminated,1=

I- 30 2.5 some minor black, soft shale present as laminations and clasts,
1.5 - 1 fractures planar and unweathered, spaced 1 in. to 17.5 in., highly

- fractured zones at 28.1 ft., 27.1 ft., and 27.5 ft., fossils at 29.4 ft.
2 = · .

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

Clty/State: Oswego, New York •GEl Project Number: 07223 GEl (on..''''',

Form 150.1 rev. 1



I Final Boring Log
Ground Surface Elev. (ft): 237 Date Start 1End: 61612008 - 618/2008 Boring No.
Vertical Datum: NGV029 Total Depth (ft) : 197.8 8408

Page 2 of6

Sample Information
Drilling Remarks and ~rtl

Elev. Depth I~ ~ Rec.l Blows Coring Engineering Geology ! .Il Soil-Sample Description
(ft) (ft) ~a.. Description of Rock Cores ~ .J::: Rock-Lithological Description

>-,E~ Pen. per6 in. Time Q.f!! f!!
~l~ (in) orRQD (minlft) and Fractures LL (.')

L.:> c--

~I2 -

1.5 - · .
2 ..

'- · .
- .' .j

Approximate top of Pulaski Formation-Unit A at depth 36.8 ft
_. (EI. 200.3 ft).

200- - .. C6: SILTSTONE WITH INTERBEDDED SANDSTONE, siltstoneC6 122/120 81 2 - :....-... dark gray, soft, unweathered, bedding highly irregular, sandstone2.5 :....-
2.5 - .. gray, hard to medium hard, unweathered, some argillaceous, fine

f- . grained, well sorted, bedding irregular or massive, some minor..
1-40 3 Fossils. l- . soft black shale present, fractures planar and unweathered,

4.5 f- . - spaced 1 in. to 14 in., fossils at 39.8 ft. and 45.1 ft.I- ..

~
-

3.5 1- ..
- . -

2.5 f-I-.

4 I==c..:....1== ..

,~t
3 1=

l- .

2.5 1Fossils. f- ·.
f- '- .
~ '- . C7: Similar to C6, fractures planar and unweathered, spaced 0.5C7 120/120 86 2.5 1- .. in. to 41.5 in., fossils at 48.3 ft.2.5 -

Fossils. f-1- ..

1- 50
2.5 .-

~f- .
3
2

I--
I- •

2.5 ..
- 2.5

:....-...
3

:....-

== ..
2.5

i- .

2.5 - i- .

r .-
I- ••

= -

'ooi
I- ••

:= .-
f- .- .. C8: SANDSTONE AND SILTSTONE WITH INTERBEDDEDC8 1211120 96 2.5 - I--- .. SHALE, sandstone light gray to gray, unweathered, some2 !-. argillaceous, hard to medium hard, well sorted, fine grained, bothr 2 1-" laminated and massive, occasionally disrupted, siltstone darkr- ...

60 2 f-- gray and soft, unweathered, often disrupted but occasionally
2.5 F= i- . laminated, shale black, soft, unweathered, and disrupted,

I
f- .. fractures planar and unweathered, spaced 2.5 in. to 17 in., green

2 f- '- . mineral veins at 61.8 ft.

l 2.5 Green mineral veins. f- .-- ..
-

2 ...-
2 f- -.

Approximate top of Pulaski Formation-Unit B at depth 65.4 ftf- ·.
2 - (EI. 171.7 ft).

"'1
..

r- ·.f- '---...

C9 119/120 99 2.5 l- .. C9: SANDSTONE AND SILTSTONE WITH INTERBEDDED_.
SHALE, sandstone light gray, hard, well sorted, unweathered, fine

t
2 .._. grained, minor argillaceous, bedding massive, otherwise irregular,
2 .-

I-_.. siltstone dark gray, soft, unweathered, and irregular, shale black
70 2 - soft, unweathered, and irregular, fractures planar and..

2 .- unweathered, spaced 5 in. to 28 in., fossils at 71.7 ft., significant-. amount of natural gas present, 1 in. incipient vertical fracture at
2.5 I-

- 72.8 ft.
2.5 Fossils. _.
2 .. -

,---
Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl Co",uh••".
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start / End: 61612008 - 61812008 Boring No.
Vert/cal Datum : NGVD29 Total Depth (ft) : 197.8 8408

Page30f6

Sample Information
Drilling Remarks and 8'

J9! ~ ...
Elev. Depth Ree.1 Blows Coring Engineering Geology :::> .!.! Soil-Sample Description
(ft) (ft) ~ c. . Description of Rock Cores ~

~ Rock-Lithological Description>- EO Pen. per 6 in. Time c.
~1~Z and Fractures l!!

(in) orRQD (minlft) ~
~

-r L.:> 1-inch-long incipient vertical I· .L 2.5 fracture. f--

,oo~
. ..

Natural gras detected. f--
l- i- .
l-
f.- f-- .

C10 112/120 90 2.5 .- C10: SANDSTONE AND SHALE WITH INTERBEDDED
I- '- .. SILTSTONE, sandstone gray, hard, unweathered, minor

1 2.5 Fossils. I-
f.- · . argillaceous, well sorted, fine grained, typically laminated with

2.5 Fossils.
. - cross bedding but occasionally massive, shale black, soft,i-.

80 3 f.- unweathered, and laminated, but occasionally irregularly bedded,

f
I--

2.5 l- · . siltstone dark gray, soft, unweathered, and disrupted, fractures

2 14-inch-/ong incipient vertical · . - planar and unweathered, spaced 1 in. to 20 in., 14 in. incipient
fracture with calcite infilling. f-- vertical fracture with calcite infilling at 81.1 ft., fossils at 78.0 ft.

2 ... and 78.9 ft.
2

•.~
Approximate top of Pulaski Formation-Unit C at depth 81.1 ft

(EI. 156.0 ft).
2.5 -
2 -4- ·.

J- -
~11wi -

-
C11 20/8 100 1/8 in. Shaly partings.

~1
C11: SANDSTONE, similar to sandstone in C10, fractures planar-

C12 120/120 72 1.5 - f-- . and unweathered, spaced <0.5 in. to 19 in.

2.5
~

C12: SILTSTONE WITH INTERBEDDED SANDSTONE AND

1 === SHAlE, siltstone dark gray, soft, unweathered, and laminated,
90 2.5 <: sandstone light gray, hard, unweathered, well sorted, fine grained,

30· fractures with .. -
3.5 f-- . massively bedded, shale black, soft, unweathered, and typically

slickensides, polishing, dip .. disrupted, fractures generally planar and unweathered, spaced2.5 slip orientation, no apparent .- <0.5 in. to 12 in., two 30· fractures with striations at 90.4 ft.,- 4 offset of bedding. _..
highly fractured zone from 91.1 ft. to 91.8 ft.

Highly fractured zone. == -
4.5 Shaly partings. = .-
4 _.

= · .
4 --- -

I 3.5 = _.
-<- - · .

- -
1401 - '--

~
.. -_.

C13: Similar to C12, fractures planar and unweathered, spacedt'" C13 120/120 85 4
- f- . 0.5 in. to 12 in., shaley partings at 107.4 ft.3.5 .-- f--- ••

2.5 I-
I-

2.5 l-
.-
f- .

J 2.5 ~ \--
2 i--

f.-I- .
~ 1.5 1= ·.

f--1.5 ·..

,wt
l- I---

2 · . -
l-I-.

1.5 f.-
i- .

f.- .-
I- ..
I-· ..- C14: SANDSTONE WITH INTERBEDDED SHAlE AND

~
C14 116/120 80 2.5 Shaly partings.

1.5 I=~ SILTSTONE, sandstone gray to light gray, hard to medium hard,
unweathered, moderately well sorted, fine grained, minor fossil

-t- 110 2 1=f- . debris, typically massively bedded, though laminations do occur,

L 2 1=

1
shale black, soft, unweathered, and laminated, siltstone dark gray,

i 1.5 soft, unweathered, and laminated, fractures planar and
unweathered, spaced <0.5 in. to 34 in., 30· fracture at 116.4 ft.,

2 I- . shaley partings at 108.2 ft.
2 Fossils. f=

I- .

2 ~"I
2 l- .]-r ?o;

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti. City/State: Oswego, New York •GEl Project Number: 07223 GEl (on,,''',''
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start I End: 6/612008 • 6/8/2008 Boring No.
Vertical Datum : NGV029 Total Depth (ft) : 197.8 8408

Page 4 oU

Sample Information
Drilling Remarks and 8'

~ ..I
Elev. Depth Q) Rec.! Blows Coring Engineering Geology :::> .!.! Soil-Sample Description
(ft) (ft) ,g c. . Description of Rock Cores M

~ Rock·Lithological DescriptionEO ·Pen. par 6 in. Time a.
I'- ",z and Fractures ~

(J) (in) orRQD (min/ft) u. (!)

1~1 I 30° fracture. ~~l

t!=~JC15 1231120 87 2.5 6-inch-long vertical fracture. I-- . C15: SHALE WITH INTERBEDDED SANDSTONE AND
2 I- . SILTSTONE, shale black, soft, unweathered, typically laminated,

f--'- though some disturbed bedding is.present, sandstone gray to light
2.5 f--f- .. gray, well sorted, unweathered, hard, fine grained, massive,{" Fossils. f-- -
2 f- .• siltstone dark gray, soft, unweathered, and laminated, fractures

Fossils. l.:-= generally planar and unweathered, spaced 2 in. to 27 in., 6 in.2.5 f-

3 1== -= vertical fracture at 117.8 ft., 5 in. incipient vertical fracture at
- 120.2 ft., fossils at 118.8 ft., 119.8 ft., 125.3 ft., and 124.6 ft.

1 2.5 f-- - Approximate top of Whetstone Gulf Formation-Unit A at depth

==I- 121.1 ft (EI. 116.0 ft).3 -
- -

2.5 = I--
2 == f-

,- -= C-110- '-
-

6-inch-long incipient vertical - f--
C16: SANDSTONE WITH SILTSTONE AND SHALE, sandstoneC16 104/120 87 3 fracture with calcite infilling. = -

I- light gray, hard, well sorted, unweathered, fine grained, some3 -
- - argillaceous, mainly massive, some laminated, siltstone and shale

...r- 130 2 - similar to C15, fractures planar and unweathered, spaced 0.5 in.
2 I-- to 67 in., calcite clasts at 128.9 ft., fossils at 130.1 to 131.1 ft.-

1.5 -
I-

- 1.5 Fossils. I-
i-

1.5 -
c....::-2 I-

1.5 -- '--
1.5 ---

-
100-

- -
- "-

C17 138/120 100 2 = ~
C17: SHALE WITH INTERBEDDED SANDSTONE AND

2 -=-- SILTSTONE, shale black, soft, unweathered, laminated,

2
~ sandstone light gray, hard, well sorted, fine grained, unweathered,

- 140 - - massive, siltstone soft, dark gray, unweathered, and laminated,
2 - - fractures spaced 0.5 in. to 26 in., generally planar and
3 =-- unweathered, 45° fracture at 147.7 ft., 7 in. incipient vertical

7-inch-long incipient vertical - fracture with calcite infilling at 141.6 ft., 20 in. of core left behind- 3.5 == -
fracture with calcite infilling. -- from C16 recovered in C17.

3.5 - -
3

-
- -

3.5 - -
t- -

2.5 = - Approximate top of Whetstone Gulf Formation-Unit B at depth
- - 146.3 ft (EI. 90.8 ft).

-
90- Shaly partings. -

12= -
45° fracture. C18: Similar to C17, sandstone becomes more common as depthC18 123/120 90 3 f-- -- increases, fractures generally planar and unweathered, spaced 14 -

I---- - in. to 13 in., 10 in. incipient vertical fracture at 153.2 ft., 3 in.
I- 150 4.5 -=- incipient vertical fracture at 156.6 ft., fossils at 155.4 ft., 156 ft.,

3 F= - and 156.4 ft.-
2.5 1== --- 2.5 f-- -

~
-

2 10-inch-long incipient vertical
-

F= -
3.5 fracture.

~
2 f--

l- I----
2.5 ~

IFossils.
f--

3-inch-long incipient vertical f--
BO-

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl C,",u''',,,
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Final Boring Log
Ground Surface Elev. (tl): 237 Date Start / End: 6/612008 - 61812008 Boring No.
Vertical Datum: NGV029 Total Depth (tl) : 197.8 8408

Page50f6

Sample Information
Drilling Remarks and ~ I~Elev. Depth J!. Rec.! Blows Coring Engineering Geology

~ £.
Soil-5ample Description

(ft) (ft) a!Eo Pen. per6 in. Time Description of Rock Cores Rock-Lithological Description
~ .. z and Fractures ... f!

<f.l (in) orRQD (min/ft) u. t'

t 121/120 2.5 fracture. 4 C19: Similar to C17, fractures planar and unweathered, spacedC19 99 Highly fractured zone.

t'~
3

<0.5 in. to 22 in., highly fractured zone at 157.8 ft.

3
2.5 -=1
2

:~~1 3.5
3.5

70f

3

=~
3.5
3

_I
'- - C20: Similar to C17, fractures generally unweathered, planar,C20 1181120 88 3.5 f-f--1- spaced 1 in. to 30 in., 2 in. vertical fractures at 172.5 fl and 177.2

2.5 I- -

1'70
- ft., fossils at 174.1 ft., 174.8 ft., 175.2 ft., 175.6-175.9 ft., and

2 - 176.2-176.4 ft.I--
2 !--I-

-
2 - ~

-
2 I-

2::1-
2 2-inch-long vertical fracture. -

I 2 '--- -

~t
I-

2 -
- -

2 Fossils. '=-- c-
Fossils. =Fossils. -
2-inch-long vertical fracture. ~=-

2.5 - C21: Similar to C17, fractures generally planar and unweathered,C21 121/120 89 '--

2 - spaced 0.5 in. to 20 in., 40· fractures at 183.9 ft. and 186.4 ft.,
Fossils. - '- fossils at 178.8 ft., 179.8-180.6 ft., and 181.5 ft.1-

- 180 2 -
2 Fossils. = I
2 Fossils.

~
- 2 Fossils. -

2
1.5 !::::::::
1.5 40· fracture. !--1--

l--
~1.5 I--

r:=:::::.-I-
40· fracture. !§I-so- I-- -

I-- -
C22 118/120 94 2 I--

I-- C22: Similar to C17, fractures planar and unweathered, spaced
- 0.5 in. to 26 in./- 2.5 -

I--l- -
r- 190 1.5 I-

I-
L 2 I-- - -

1.5 I--I--
- 1.5 f--r-j

1--1-
2 I-- -

~
I-

1.5 -
~ -

I-
1 -
1 I--

--

~1
I--l-

I-
l-

I I
Bottom of boring at depth 197.8 ft (EI. 39.3 ft).

I Borehole grouted to top of lake bed upon completion.

Notes: Engineering geology description of rock cores and fractures by IP"'locI No..,,, Nine Mile Po;'" "";'3 S'" Chomcte,"'''''
Chad Conti.

City/State: Oswego, New York •

GEl Project Number: 07223 GEl Co",u''',,,
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Final Boring Log
Ground Surface Elev. (ft): 237 Date Start / End: 61612008 - 6/8/2008 Boring No.
Vertical Datum : NGVD29 Total Depth (ft): 197.8 8408
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Sample Information
Drilling Remarks and 8'

~ ....J
Elev. Depth j! Rec.! Blows Coring Engineering Geology

~
.Il Soil-Sample Description

(ft) (ft) jJ ~o Description of Rock Cores .r:. Rock-Lithological DescriptionPen. per6 in. Time f! c.
I- OlZ

(in) orRQD (min/ft) and Fractures ~
f!

en c.:l

roo I

General Comments about
Core Samples:

Bedding-parallel fractures are
"- most frequent in shale and

siltstone and less common in
sandstone.

30- Vertical fractures occasionally
present in sandstone beds.

t'1O, Hand pressure produces
bedding-parallel fractures in
siltstone of Pulaski Formation

1- during handling and transport.

Fracture surfaces are
generaUy unweathered unless
otherwise noted.

-

20-

f- 220

-

f-

10-

r 230

-

-

°l~
I

Notes: Engineering geology description of rock cores and fractures by Project Name: Nine Mile Point Unit 3 Site Characterization
Chad Conti.

City/State: Oswego, New York •GEl Project Number: 07223 GEl (on'u''''..

Fonn 150,2 rev. 1



Final Boring Log Signature Page IBoring No. B408

Project: Nine Mile Point Site Characterization

Location: Oswego, New York

GEl Project No. 07223

Final Log Prepared by: __---.tbo"~_~__L Date: 9/1//10 l'

Per GEl Procedure 150 rev. 1 using computer IBM Thinkpad - Product 64576PU

Final Log Checked by:

Soil Descriptions

~Checked by: Date: CZ!1I/0[

Rock Descriptions

~ CZ/IlIDR'Checked by: Date:

Drilling and

~
,

Sample Information
Checked by: Date: ?/II/O$?

Notes:
A. Cummings performed a sofware funtionality check: Input from software database

equals output on Final Log.

Form 150.3 rev. 1




