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HYDROGEOLOGICAL LIMITATIONS _

The conclusions and recommendatlons submitted in this report are based in part upon the
radiological, chemical and physical data from water analyses. These data were obtained
from specific sampling locations at specific times. .The full nature and extent of
variations in the data between these specific locations and times are not known. The
conditions existing between these specific locations and times have only been inferred
using interpolation and extrapolation based on judgment.

The subsurface profiles described in the text and presented in the report figures are intended
to- convey anticipated trends in subsurface conditions. The conditions shown are
approximate and generalized and were developed, in part, based on judgment. For specific

- information at specific locations, refer to the individual subsurface investigation logs.

Water level readings (piezometric pressures) have been made in the spe01ﬁc borings,

monitoring wells, and Waterloo installations at times and under conditions stated. These -

data have been reviewed and interpretations have been made in the text and on the figures
of this report. However, it must be noted that temporal and spatial fluctuations in the level
of the groundwater may occur due to variations in rainfall and other factors different from
those prevallmg at the time and locatlon measurements were made.

‘Where quantitative laboratory testing has been conducted by an outside laboratory, GZA . |
- has relied upon the validity of the data provided, and has not conducted an 1ndependent
* laboratory evaluation of the reliability of these data.

Radiological and chemical analyses have been performed for specific parameters during
the course of this study, as summarized in the text. Additional constituents not searched

for may be present in soil and groundwater at the site.

Variations in the types and concentrations of contaminants and variations in their flow
paths may occur due to seasonal water table fluctuations, past and current plant

~ operational practices, the passage of time, and other factors. Should additional data

(water analyses, water elevations, subsurface deposits, plant construction and operation,
etc.) become available in the future, these data should be reviewed by GZA, and the
conclusions and recommendations presented herein modified accordingly.

It is recommended that this firm be retained to provide further englneering services..
during design, 1mp1ementat10n and/or construction of any remedial measures, if
necessary. This is to observe compliance with the concepts and recommendations
contained herein and to allow design changes in the event that subsurface condltlons
dlffer from those ant1c1pated
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BORING LOG 105 3
BORING No. MW- 30
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr - D. Schipper
Entergy Nuclear Northeast PROJECT NO: 41.0017869.00 ICOORDINATES:
Buchanan, NY G. SURF. EL. 51.7 feet NORTH: 462996.83
. DATUM: NGVD 1929 EAST:  604885.30
FINAL BORING DEPTH 61.4 feet
DRILLING RIG MODEL: CME 155 Track Rig BORING CO; Aqiter Drilling and Testing - GROUND WATER READINGS
"|sAMPLER HAMMER: N.A. IFOREMAN: Doug Wood DATE | TIME | DEPTH CASING | STABILIZATION TIME
CASING SIZE: 4-inch diameter (HW) [ENGINEER: Anton Gallas/Maurice Ponti Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. DATE START: 11/9/05
ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 11/11/05
—~ . =1 iN SITU PROPERTIES
Els] e i | g S w NO. OF
> [T sEl = o
12151 % 3 Ze| 9 = ) HARDNESS WEATHERING | PRACTURES
Elz|g| E 2 j8l5s|=| 122 ) Sa A PER FOOT
=1e © gw oy | T w
O s - E R 4z9 Infk3
E £ T 2 > < E 518 o3 SAMPLE DESCR'?TION Lu 5 see below for see below for see below for
‘s 3lz1 @ g RE E w ; E iz é e z values values values .
z| 3 a8 2515 z 2 g
w| @ oo R 3 w E
D 1,2,3,4, 5 2,3,4, 5 1,2,3, 4
Top of bedrock at 0 feet 1
5 2
[R1: Hard, fresh, fine grained, gray MARBLE with faint, very thln sub—vertlcal
4 | R1| 510 5.0/5.0| 100 | 100 iati smocth to rough, close, hori; 1o sub- iron| 90
oxide stained, slightly texture.
5 0
4 . 1
4 1
0] 4 0
. R2: Hard, fresh, fine grained, gray to light brown MARBLE with faint, very
"3 | R2 11015 5.0/5.0{ 100 | 100 Jthin, d|ppmg to sub-vertical foliation: smooth, y close, 0
b- ide stained joints/ H i texture.
4 1
3 0
‘3 [}
15 4 0
. R3: Hard, fresh, fine grained, gray MARBLE with faint, very thin, moderately R
3 | R3|15-20 5.0/5.01 100! 74 dipping to sub-vertical foliation: smooth to rough, close to close, 0
moderately dipping to vertical, i ide stained joi 3 i
4 texture. 1
3 2
N - IS B 4
20| 3 5
. R4: Hard, fresh, fine grained, gray MARBLE with faint, , very tmn moderateiy
4 | R4 ]20-25 5.0/5.0] 100 | 100 dipping to sub-vertical foliation: smooth, wide, sub 1
stained joints/fractures. Possible fault, slightly weathered brown dtscommuny
4 at 20.4". 0
/
5 0
4 0
25| 4 0
RS5: Hard, fresh, fine grained, gray to tan MARBLE with faint, very thin,
3 | R5 [25-30 5.0/5.0] 100 98 dipping 1o sub-vertical foliation: smooth to rough, very close to 1
y close, sub-hori to sub-vertical, slightty iron-
4 oxide stalned mylonized texture;  several healed, white, calcified 0
healed micro-bi , healed micro-offsets;. 0
3
4 2
30! 3 . i 0
GRANULAR SOILS COHESIVE SOLS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BFF CONSISTENCY HARDNESS 'WEATHERING NO. PERFT BPACING/THICKNESS ANGLE ATTITUDE
04 VERY LOOSE <2 VERY SOFT 1 VERY SOFT 1 COMPLETE [4}] o << VERY CLOSE/VERY THIN o5 HORIZONTAL
410 LOOSE ) 24 SOFT 2 MEDIUM 2 SEVERE @ 12 2 CLOSETHIN §°35".  SUB-HORIZONTAL
1030 MEDIUM DENSE 48 M. STFF 3 ' MODERATELY HARD 3 MODERATE LB 30 ¥ MOD CLOSE/MOD THIN 355 MOD DIPPING
350  DENSE 815~ STWF 4 HARD 4 SUGHT @ 12 MO WIDETHICK §585* - SUB.VERTICAL
50 VERY DENSE 1550 V.STIFF 5 VERYHARD 5 FRESH . 10 VERY WIDEVERY THICK 85%50°  VERTICAL
L >30 HARD
[NOTES:
1. Boring within a 20-foot-desp Rock at ground surface estimated to be approximataly elv. 51.7 feet.
Currently nominal elsvatmn is at 71.5. The ground surface elevation referenced refers to the ground surface at final completion.
|2 Performed 8-inch diameter vacuum excavation to 5 feet {top of bedrock). Spun 4-inch-diameter HW casing approximately 6 inches into the bedrock. Grout placed between exterior of the casing and
the excavation sidewalls.
| BORING NO. [ mw-30




BORING LOG

ISH. 2 0f 3
. . BORING No. MW-30 Il
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr - D. Schi -
- Entergy Nuclear Northeast PROJECT NO:. 41, 0017869 00 JCOORDINATES: K
Buchanan, NY G. SURF. EL. 51.7 feet NORTH: 462996.83
IDATUM NGVD 1929 EAST:  604885.30
. FINAL BORING DEPTH 61 feet
DRILLING RIG MODEL: CME LS55 Track Rig BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: N.A FOREMAN: Doug Wood DATE | TIME DEPTH [ CASING | STABILIZATION TIME -
CASING SIZE: d-inch diameter (HW) N ENGINEER: Antton Gallas/Maurice Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. [DATE START: 11/9/05 - -
ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 1171105 (B
-~ Fe IN
£l - z E s @ "'ZJ SITU PROPERTIES NO. OF
I - - 5 zkbi g = Sa HARDNESS | weaTHERING | PRACTURES
AR z2 |9|Sc| 8|28 Na " AL PER FOOT
=lol Qg o © ww | g | £]3 u B d.
T o u o 2|2 29 W - -
E Z =8 s {5|55[81¢2 £ g SAMPLE DESCRIPTION cu 5 see below for see below for | see below for
afgla| d H z|gu[S|x |28 : : 52 = values values ’ values
’ zZi 2 & 5x| & = g §
< < 20| b 4 . . ]
I So| r a . w : . . . . H
(2N . 1,2,3,4,5 1,2,3, 4,5 1,2,3, 4,2
|Re: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin, i
3 | R6 | 30-35 5.0/5.0! 100 | 100 b-vertical foliation: no apparent joints/fractures; mylonized texture.
-5
3
2
35| 3
R7: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin,
3 | R7 {3540 5.0/5.0] 100 | 95 y y dipping foliation: rough to smooth, very close to muderately FZ
: ’ close, |ron-ox1de stained joints/fractures; FZ
4 35.6'-36.7" Fracture zone, smooth to rough, close, moderately dipping to -
. horizontal, iron-oxide stained joints/fractures.
4 .
3
40| 4 . :
. R8: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin,
3 | R8 | 40-45 5.0/5.0]"100 { 100 moderately to' sub-vertical foliation: smooth ta rough, moderately close to
wide, sub-vertical, iron-oxide stained joints/fractures;
4 43.0' -45.5" Fracture zone, smooth, close, moderately dipping to sub-
vertical, iron-oxide stained joints/fractures.
4 FZ 1 [
4] 4 Fz
. R9: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin, FZ
4 | RO | 45-50 5.0/5.0{ 100 | 92 moderately dipping to sub-vertical foliation: one, rough, close to wide, sub
vertical, iron-oxide stained joint/fracture; trace pynte clusters, stringers,
4 within matrix; mylonized texture.
4
4 -
50| 4
R10: Hard, fresh, fine grained, white MARBLE with faint, very thin, sub-
3 | R10| 50-55 5.0/5.0] 100 | 100 . Jvertical to moderately dipping foliation: rough, wide, sub-vertical, iron--
’ oxide stained jointsffractures.
4 .
3
3
85| 3 .
R11: Hard, fresh, fine grained, white MARBLE with faint, very thin, sub-
4 [ R11| 55-60 5.0/5.0] 100] 74 vertical, foliation: rough to smoath, close to moderately close, sub-
“Jhorizontal to vertical, iron-oxide stained joints/fractures.
3 -
4
4
60{ 4
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PER FT ‘SPACING/THICKNESS ANGLE ATTITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE ®w o <2 VERYCLOSENVERYTHN 05  HORIZONTAL
410 LOOSE 24 SOFT 2. MEDIUM 2 SEVERE . - @ 12 21" CLOSETHIN 535" SUB-HORIZONTAL
1050 MEDIUM DENSE 43 M_STIFF .3 MODERATELY HARD 3 MODERATE ® 3w 13 MOD CLOSE/MOD THIN 355 MODDIPPING
050 DENSE 815 STIFF 4 WARD 4 -SUGHT @ 12 310 WIDE/THICK S585°  SUBVERTICAL
>80 VERY DENSE 1530 V.STIFF 5 VERYHARD 5 FRESH >10 VERY WIDE/VERY THICK 880" VERTICAL
>30 HARD
[ROTES: = 2R =
| BorINGNO. | mMw-30




BORING LOG . ]
. . o BORING No. MW-30
Indian Point Energy Center Reviewed by: M.A. Ponti,_Jr - D. Schipper
Entergy Nuclear Northeast PROJECT NO: 41.0017869.00 JCOORDINATES:
Buchanan, NY G. SURF. EL- 51.7 feet NORTH. 462996.83
lDATUM: NGVD 1928 EAST:  604885.30
FINAL BORING DEPTH 61 feet .
[DRILLING RIG MODEL: CME 155 Track Rig [BORING CO.: Agquifer Driling and Testing GROUND WATER READINGS
JSAMPLER HAMMER: N.A FOREMAN: Doug Wood DATE | TIME | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 4-inch diametsr (HW) JENGINEER: Arton Gallas/Maurics Ponti_- . .. Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. [DATE START: 117905 '
[ROCK CORE: 3 7/8-inch diamtar (HQ) DATE END : 11/11/05 R
. = IN SITU PROPERTIES
Elg]| e 2K g 2 w NO. OF
1 £ < 2 -
~|218) % 5 zk I 3 Qo HARDNESS WEATHERING | FRACTURES
clE| g E z (4136l 8| 528 S% » PER FOOT
-1 o [+3 o © psi ww w s |2 w
T o w - jxg | ] w - - g
N £ a1 2 @ S1=3 &18 - g SAMPLE DESCRIPTION Luw & see below for see below for | see below for
2181z g g z|&¥] S| % (g2 53 = values values values
| =2 a Lx| & = - g ]
=0 o © @
@ 9 [*X+] 1= a w H
-= - 1,2,3,4,5 4,2
| PR Hard, fresh, fine grained, white MARBLE waith faint, very thin, sub- :
3 | R12] 60-61 1.0/1.0]-100 | 100 vertical foliation: smooth, close, sub-vertical, iron-oxide stained 2
End of Boring at 61.4 feet. :
: 3
65
GRANULAR SOILS COHESIVE SOILS | ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BFF ENSIT?! ;F CONSISTENCY HARDNESS WEATHERING NO. PER FT BPACING/THCKNESS ANGLE ATTITUDE
04 VERY LOOSE - < VERY SOFT 1 VERY SOFT 1 COMPLETE m o < | VERY CLOSENVERY THIN o5 HORIZONTAL .
410 LOOSE ’ 24 SOFT 2 MEDIUM L 2 SEVERE @ 12 71" CLOSEMTHIN 5350 ‘SUB-HORIZONTAL
1030 MEDUM DENSE 48 M STIFF 3 MODERATELY HARD 3 MODERATE (-] 310 13" MOD CLOSE/MOD THIN 35557 ‘MOD DIPPING
3050 DENSE 515 SNFF 4 HARD 4 SUGHT (2] 11-20 310 WIDE/THICK ~ &85 SUB-VERTICAL
>50 VERY DENSE 1530 V.STIFF 8 VERY HARD 5 FRESH >10' VERY WIDE/VERY THICK Log g VERTICAL
>3 HARD
NOTES:;
3. Waterioo multi-level sampling system installed within the borehoie (refer to installation tog for details); 2-foot by 2-foot by 2-foot weil vault installed within concrete, flush with ground surt
[ BorRINGNO. | Mw-30




BORING LOG isn. 1_OF 3
. : Bormg No. MW-31
Indian Point Energy Center Reviewed by: MA. Pontl, Jr - D. ;
Entergy Nuclear Northeast PROJECT NO: 41.0017869.00 ICOORDINATES:
: Buchanan, NY G. SURF. EL.  79.74 feet NORTH: 462969.84
DATUM NGVD 1929 EAST:  604924.22
B FINAL BORING DEPTH: 90.4 fee
DRILLING RIG MODEL: CME L55 Track Rig BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: N.A. FOREMAN: Doug Wood DATE | DEPTH ] CASING [ STABILIZATION TIME
[CASING SIZE: d-inch diameter (HW) JENGINEER: Patrick Mahon Refer to Table 6.1 for Groundwater Data:
CASING HAMMER; NA. DATE START: 12/14/05 I
ROCK CORE: 3 7/8-inch diametar (HQ) [DATE END : 1272005 |
= IN SITU PROPERTIES
Els| e 25l el e , w No. OF
H c 4 zEl o <] : FRAC
a2 & 2el g 3 9o HARDNESS | WEATHERING | FRACTURES
ElZ|le| & 2 |8 ol g2 T -PER FOOT
1=l o| Q o © ww | o < |3 w
I ol u e |2|xe 29 W
I é 3 o g 1532 x S :; 3 SAMPLE DESCRIPTION x o 5 see below for* | see below for see below for
wlglz| & 3 |zjmk|2|=®lze 58 = values values values
| = Ex | gl |2 : &
3|3 I E £
D& 1,2 3 4, 5 1, 2, 3, 4 5 1,2 3 4 2
{No Soil Samples Taken)
5
Top of Bedrock at 4 feet
R1: Hard, fresh to moderately weathered, fine gralned gray-tan MARBLE
7 | R1} 6-10 .15.0/5.0] 100} &3 -_fwith faint, very thin, sub-vertical foliation: smoath, very close to I
. close, sub—honzontal to sub-vertical, iron-oxide stained ;omtslfmdures
8.5 : .
. B'- 17 8" Fractured zone, smooth., very close to close, sub—honzontal ’ .
5 to sub-vertical, irol ide stained joi 3 FZ
10l 4 FZ
5 FZ
11- R2: Hard, fresh, fine grained, gray-tan MARBLE with faint, very thin, sub
45] R2 | 156 4.6/46] 100 vertical foliation:rough to smooth, very close to close, sub to
: moderately dipping, iron-oxide stained joints/fractures. .
4 ’ FZ
4 FZ
150 5 FZ
<] R3: Hard, fresh, fine grained, gray-tan MARBLE with faint, very thin sub- FZ
. . 156- horizontal to vertical foliation and rough, sub-vertical foliation: rough to
4 1 R3| 2086 5.0/4.9] 98 very close to close, sub-horizontal to ppining, iron- | ~ FZ
_Joxide stained joints/fractures. [4
5 .
5
20145
5.5 R4: Hard, fresh to slightly weathered, fine grained, tan-white MARBLE
20.6- . with faint, very thin sub-vertical foliation: smooth to rough, very close to
45| R4 | 256 5.0/5.0 100} 76 I y close, sub-h to sub-vertical, silt cuated, iron-oxide
stained Jomtslfractures FZ
4 21.9'-22.6": Fracture zone, smooth, very close to close, sub- to
- sub-vertical iron-oxide stained joints/fractures;
45 24.7'-25.6" Fracture zone, rough, very close to close, sub-horizontal to
sub-verfical, iron-oxide stained joints/fractures.
25| & ; .
FZ
3.5 RS: Hard, fresh, fine grained, tan-white MARBLE with faint, very thin, sub- )
25.6- vertical foliation: smooth to rough horizontal to sub-vertical, silt coated,
4 | R5] 304 4.8/46| 96 | 83 irol ide stained j 3
4
3.5
30| 5
GRANULAR SOILS . COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINTIFRACTURE CHARACTERISTICS
8pF DENSITY B CONSISTENCY HARDNESS WEATHERING NO. PER FT SPACINGTHCKNESS ANGLE ATITUDE
04 VERYLOOSE T VERY SOFT 1 VERYSOFT 1 COMPLETE m o <  VERYCLOSE 05 HORZONTAL
410  LOOSE 24 SOFT 2 mEDLM 2 SEVERE @ 12 4 CLOSE S SUB-HORIZONTAL
1030 MEDKUM DENSE s M. STFF 3 MODERATELY HARD 3 MODERATE ™ 30 3 MODCLOSE 3555 MOD DIPPING
3050 DENSE | (35 STFF .4 - HARD 4 SUGHT @ 1 30 wDE 5585  SUBVERTIGAL
>0 VERY DENSE 1530 VSTIFE 5 VERYHARD § FRESH . 10 VERYWE 8590  vERTIGAL
. >30 HARD
[NGTES: -
1. Performed 8-inch: vacuum o 4 feet (top of bedrock). Spun 4-inch-di HW casing app 6 inches into the bedrock, Graut placed between the exterior of the casing ¢
the excavation sidewalls. Curment Ground Surface Elevation is 77.45 fee . : .
2. Slight loss of drilling fluid at approx. 17 feet )
3. Brown drilling fiuid retum observed while diilling at depths between 20 to 21 feet and 25 to 26 fe«
{BORING NO..  MW-31




BORING LOG |st 2013
_ . Boring No. MW-31
Indian-Point Energy Center Reviewed by: M.A. Ponti, Jr - D. Schipper
Entergy Nuclear Northeast ‘{PROJECT NO 41.0017869.00 JCOORDINATES:
Buchanan, NY G._SURF_EL. 79.74 feef NORTH: 462969.84
DATUM NGVD 1929 EAST:  604924.22
FINAL BORING DEPTH: 890 feet
" |DRILLING RIG MODEL: CME L55 Track Rig BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: N.A. FOREMAN: Doug Wood DATE ] DeEPTH | cAsING | STABILIZATION TIME
CASING SIZE: 4-inch diameter (HW) ENGINEER: Patrick Mahon i Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. DATE START: 12/14/05 | ]
[ROCK CORE: 3 7/8-inch diametar (HQ) [DATE END : 12/2005 1 L
E s | E % E g 2 uzl _ IN SITU PROPERTIES NO.OF
212l | & luiB%3% 3 8a HARDNESS | ‘WEATHERING | FRACTURES
I HEEES = EARE c|g g2 ag @ PER FOOT
w hd < |zo w
E z E u s |5 § x|g T 3 SAMPLE DESCRIPTION x g & | seebetowfor | seebeiowfor | see below for
g1gld g § z ﬁ @ ; 14 28 5z = values values values
s 3 = < al
8% | |g8|E| |B £ '
N 1,2,3,4,5 1,2,3,4,5 ]1,2,3,4 =
30.4- -
4 | R6| 354 5.0/5.0] 100.| S0 R6: Very hard to hard, fresh, fine grained, tan-white MARBLE, with faint, 0
: R very thin, moderately dipping to sub-vertical foliation: rough, very close to
3 jmoderately close, horizontal to sub-vertical, iron-oxide stained 10
joints/fractures; :
4 31.9' -32.7"; Fracture zone, smooth to mugh very close, hori to sub- FZ
5 vertical, iron-oxide stained joints/fractures.
. 0
35155 0].
35.4- . .
7 | R7 | 37.4 2.0/2.0] 100 | 100 R7: Very hard to hard, fresh, fine to mediurn grained, gray to fight brown 0
MARBLE with faint, very thin, sub-vertical foliation rough, moderately
13 close to wide, sub-horizontal to moderately dipping, iron-oxide stained 0
37.4- joints/fractures; few very thin to thin, very hard silica rich zones. B
75| R8 | 404 3.0/3.0] 100} 100 R8: Very hard, fresh, fine grained MARBLE, with faint, very thin 0
- {moderately dipping foliation: smooth to rough, irregular, sub-horizontal to -
10.5 moderately dlppmg sIlgh(Iy weathered Jomtslfractures 0
40195 0
40.4- : -
7 |R9| 454 5.2/5.2] 100 | 100 R9: Very hard, fresh to slightly weathered, fine grained, gray to white - 0
MARBLE with faint, very thin, sub-vertical to moderately dipping foliation:
8.5 smooth, close to moderately wide, moderately dipping, slightly weathered, 1
iron-oxide stained joints/fractures.
2 ' 0
2 0
45} 25 1
954~
3 |R10] 50.4- 5.0/5.0] 100 | 92 R10: Very hard, fresh, fine grained, gray MARBLE with faint, very thin, 1
. : . moderately dlppmg to sub-vertical foliation: rough ‘to smooth, very close to
3 y close, hori: | to sub-vertical, slightly weathered, iron-oxide 1
stained jomtslfradures.
3 ) . 3
3 0
50( 5 0
- 50.4-
3 {R11] 554 4.8/4.8{ 100 | 92 R11: Very hard to hard, fresh slightly weathered, fine grained, tan-white- 2
light brown, MARBLE with faint, very thin, moderately dipping to sub- ™
35 vertical foliation: smooth to rough, very close to moderately close, 3]
moderately dipping to sub-vertical, slightly weathered iron-oxide stained
3 joints/fractures; slightly pitted texture at 526", 514 3
- 52.0": Fracture zone, smoath to rough, very close, horizontal to sub-
3 horizontal, slightly to moderately weathered joints/fractures. 0
55135 0
554- .
4 |R12] 604 5.0/5.01 100 | 98 | 35 JR12: Very hard, fresh to slightly weathered, fine grained, tan-white 2
MARBLE with faint, very thin, moderately dipping, convoluted foliation:
3 35 Jrough to smooth very close to close, sub-horizantal to sub-vertical, slight) 11
ide stained j ff
3 55.6' -57. 0' Slightly weathered pitted texture.
3.5 1
60| 3 1
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS :
BPF GENSITY BPF CONSISTENGY HARDNESS WEATHERING 'NO. PER FT SPACING/THCKNES ANGLE ATTITUDE
‘04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE m o <  VERYWDE 05 HORZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE : @ 12 71 cese 535 GUBHORZONTAL
1030 MEDIUM DENSE 48 M. STIFF 3 MODERATELY HARD 3 MODERATE & 13 ModClose IS5 MODDIPPING
3050 DENSE . 815 STIFF 4 HARD 4 SLGHT @ no T Wide 5585  SUBVERTICAL
5% VERYDENSE 1530 VSTIFF S VERYHARD 5 FRESH >0 VeryWide S0 VERTICAL
i >3 HARD ) i
[NOTES:
4. Wire line casing was removed and core bit was sharpened between R-7 and R-{
5. Borehole was flushed with clear water at 41.6'
6. Complete loss of drilling fiuid while coring between 46.6" and 50.0
|BORING NO. -|MW-31




BORING LOG SH. 303
] ] Boring No. MW-31
Indian Point Energy Center Reviewsd by. M.A. Ponfl, Jr - D. Schipp
Entergy Nuclear Northeast _41.0017868.00 JCOORBGINATES:
Buchanan, NY . . 79.74 feet NORTH: 462969.84
. lDATUM NGVD 1929 EAST:  604924.22
B ~ FINAL BORING DEPTH: 90 feet
DRILLING RIG MODEL: CME L55 Track Rig [BORING €O.: Aguifer Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: N.A, FOREMAN: Doug Wood DATE | DEPTH | CASING | STABILIZATION TIME
CASING SIZE: 4-inch diameter (HW) ENGINEER: Patrick Mahon Refer to Table 6.1 for Groundwater Data
ICASING HAMMER: N.A. DATE START: 1214108 | | i
ROCK CORE: 3 7/8-inch diamater (HQ) DATE END : 12120005 I
= - iN SITU PROPERTIES
Elg £ £ E g a w NO. OF
2|2 7% T z o ] - 'FRACTURES
& u z g u g; i a & 2 a ” HARDNESS | 'WEATHERING PER FOOT
Zlet 9 o © Sluwa | w ]| 832 ol [ .
iz | e ui - | e S i2% w g
ElE|a ; g | 32 § e SAMPLE DESCRIPTION Lu 6 | seebelowfor | seebelowfor | see below for
8|9 g g g |=z| wd 2 z(ze 52 = values values values
slz| " 2815 2 S
ag | " S > 2
60.4-
4 JR13| 654 5.0/5.0 § 100 | 100 R13: Hard to very hard, fresh, fine grained, tan-white-brown MARBLE, 0
. with faint, very thin, convoiuted to sub-vertical foliation: smooth,
3.5 moderately close to wide, sub-horizontal to moderately dipping, iron-oxide il B
stained joints/fractures;
4 60.4' - 62.3' : Very hard, iron-oxide stained, fine grained, hght brown, silica 1
rich, marble.
35 4]
65 4 0
B5.4- R . X
3.5 |R14| 704 5.0/5.0 | 100 | 100 R14: Hard to very hard, fresh, fine grained white to light gray MARBLE, 0
: with faint; very thin, sub-vertical foliation: no apparent joints/fractures.
3 L 0
35 0
4.0 0
701 3.5 0
10.4- .
3 [R15] 754 5.0/5.0 | 100} 100 R15: Hard, fresh, fine grained, white to gray MARBLE, with faint, very thin, 7 0
sub-vertical foliation: one smooth, moderately closé to wide, sub-
35 horizontal iron-oxide stamed joints/fracture. 0
3 o
4
751 4.5 14
754- o ' i
3.5|R16] 80.4 5.0/5.0 ] 100 | 92 R16: Hard, fresh to severly weathered, fine grained, white to gray 0
. MARBLE, with faint, very thin, sub-vertical foliation: rough, close to wide,
4 sub-horizontal to moderately dipping, clay gouge coated, slightly 0
. jweathered joints/fractures;
3 77.0'- 77.2" Fracture zone: very soft, rough, very close, iron-oxide brown Fz 2
3 stained, moderately weathered, clay coated, sub-vertical joints/fractures. .
: ) 0
80| 3 0
: 80.4- |
- 3 |R17| 854 5.0/5.0] 100§ 93 R17: Hard, slightly weathered, fine grained white-gray-light brown 0
MARBLE, with faint, very thin, sub-vertical foliation: rough, close to wide,
3 sub-horizontal to sub-vertical, slightly weathered, iron-oxide stained - 1
3 ' 1
2.5 1
8535 - 0
’ 85.4- .
3.5|R18] 90.4 5.0/5.0| 100 | 86 R18: Hard, slightly weathered, fine grained, gray MARBLE, with faint, very 4]
thin, sub-vel.:cal foliation: smooth to rough, very close, to moderately .
4 close, horizontal to sub-vertical, silt coated to iron-oxide stained 1
jointfractures.”
4.5 9
4 2
90 ) 4 End of Boring at 0.4 f, 8 £ i 3
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS : . JOINT/FRACTURE CHARACTERISTICS j
BFF DENSITY BPF CONSISTENGY HARDNESS 'WEATHERING NO. PERFT 'SPACINGITHICKNES ANGLE ATITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE w o <  WDE 05 HORZONTAL
410 Loose 24 SOFT 2 MEDIUM 2 SEVERE @ 12 7' VERY WIDE - 35" SUB-HORIZONTAL
1030 MEDIUM DENSE 48 MSTIFF 3 MODERATELY HARD 3 MODERATE @ 30 15 ModClose 355 MODDIPPING
3050 DENSE 815 STFF 4 - HARD 4 SLGHT w 12 310 Wide S5'85'  SUBVERTICAL
»50 ' VERYDENSE | 1530 VSTFF * 5 VERYHARD 5 FRESH >0 Very Wide 890"  VERTICAL
>3 HARD
{NOTES;
7. Complete loss of drifling fluid while coring between approximately 70.5f and 90 t
8. Waterloo multi-level sampling system installed wmun the borehole {refer to instaliation log for details); 2-foot by 2-foot by 2-foot well vault installed within concrete, flush with ground surl
[BORING NO. [mw-31 i




BORING LOG SH. 1 OF 7 -
— : BORING No. MW-32
‘Indian Pou_lt Energy Center Reviewsd By. MA. Ponti, Jr. - ot
Entergy Nuclear Northeast PROJECT NO: __ 41.001 7569 10 JCOORDINATES:
Buchanan, NY G.SURF.EL. 7890 feet |NORTH: 462953.48
IDATUM: NGVD 1929 |EAST: _604876.03
oo - . FINAL BORING DEPTH (FT) 200
DRILLING RIG MODEL: CME 155 Track Rig |BORING CO.: ADT : GROUND WATER READINGS"
SAMPLER HAMMER: N.A. FOREMAN: D. Wood . DATE |  DEPTH | CASING | STABILIZATION TINE
CASING SIZE: d-inch diamatar (HW) L Anton ioe Ponti Refer to Table 6.1 for G Data
ICASING HAMMER: N.A. : . DATE START: 12/21/05 j|
ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 171008 1
= . IN SiTU PROPERTIES
g 26| g 2 w NO. OF
SE]E 2 ]
=kl zZ| % 3 Ze| o 3 8o HARDNESS | WEATHERING | PRACTURES
ElEZ & & z Wigs| &l g|eg gu>, @ B . PER FOOT
ZI2Z] 9 o © Sluw | w | £ (35 - i}
T =l o ~ <. 29 u e
N 2 ol = ] o S|~ E % g g ‘;(‘ SAMPLE DESCRIPTION % w '6 see below for seé belaw for see below for
wlazl 5| & % &8 S| elzs 52 z values values values
3o 4 = alt 2 3% go =
alz| @ @ 2815 z 4 a8
@ oo | &8 a w S
B 1,2,3,4,5 1,2,3,4,5 1,2,3,4, 2
5 {No_Soil Samples Taken)
10
Top of Bedrock at 6.5 feet 1
B . R1. Moderately hard to hard, slightly weathered to fresh, fine grained
2 [ R1}11-16 5.0/4.5] 90 | 43 gray itic MARBLE, with faint, very thin, sub-vertical foliation: smooth] _ FZ
. very close to close, sub—horizontal to sub-vertical, moderately to slightly
2 . ed, i ide stained j - FZ
11.0-23:0": Fractured zone: mugh to smocth very close to close, sub-
3. - horizontal to sub-vertical, , ide stained, . FZ
. : . ljoints/fractures. . )
15 3 - . FZ
3 _ ‘ o FZ
R2: Hard, slightly weathered to fresh, fine grained, gray dolomitic
25| Rz | 16-21 5.0/5.0| 100 § 45 MARBLE with faint, very thin, sub-vertical foliation: smooth, very close to FZ
: ciose, sub-harizontal to sub-vertical, slightly waathered iron-oxide stained
3 joints/fractures. - FZ
3 ) o A . FZ
200 3 . FZ
25 S o 74
. R3: Mard, fresh, fine grained gray MARBLE with close to moderately .
25| R3 |21-26 5.0/5.0] 100 | 94 close, sub-horizontal to moderately dipping, slightly weathered, iron-oxide FZ
stained joints/fractures. ’
2 FZ
3
25| 25
2.5 .
R4; Hard, fresh, fine grained gray dolomitic MARBLE, with faint, very thin
3 | R4 |26-30 5.0/49] 98 | 86 to thin, sub-vertical foliation: smooth, ciose to moderately close, sub-
i i horizontal to sub-vertical, slightly weathered joints/fractures.
3.5 30.3-31"; Healed, very hard gray, sub-vertical, 2.5" thick Guartz vein.
3 ' ' L
b
3 L
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DERSITY BPF CONSISTENGY - HARDNESS WEATHERING NO_PER FT 'SPACING/THCKNESS ANGLE "ATTITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1° COMPLETE @ o <z VERY CLOSENVERY THIN 105 HORIZONTAL
410 LOOSE 24 SOFT 2 MEDWUM 2 SEVERE @ 12 41 CLOSETHIN S35 | SUB-HORIZONTAL
1030 MEDIUM DENSE 48 M. STFF 3 MODERATELY HARD 3 MODERATE ® 20 13 MODCLOSEMODTHIN . 355 MOD DIPPING
3050  DENSE 818 STFE 4 HARD 4 BUGHT @ 1020 . |30 woemack S5°85°  SUB-VERTICAL
>50  VERY DENSE T 12 VSTIFF 5 VERYHARD S FRESH 10 VERY WIDEVERY THICK . 890" VERTIGAL
- >30 HARD - |
[NOTES:
1. Performed 8-inch vacuum ion to 7.5 feet. Spun and washed 4-inch-diameter HW casing from 7.5 to 11 feet (top of bedrock). Spun casing approxi 8 inches into the bedrock. Grout plac
between the exterior of the casing and the excavation sidewalls .
BORING NO. = -|MW-32




BORING LOG SH. 20f7
- _BORING No. MW-32
Indian Point Energy Center Reviewed By: M.A. Ponti, Jr. - D.Schipper
Entergy Nuclear Northeast PROJECT NO: _ 41.0017869.10 JCOORDINATES:
Buchanan, NY G. SURF. EL. 78.90 feet NORTH: 462953.48
N DATUM: NGVD 1929 |EAST:  604876.03
i FINAL BORING DEPTH (FT) 200 :
DRILLING RIG MODEL: CME LS5 Track Rig BORING CO.: ADT R GROUND WATER READINGS
SAMPLER HAMMER: N.A FOREMAN: D. Wood DATE | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 44nch diameter (HW) ENGINEER: Anton Galtas/Maurica Ponti | Refer to Table 6.1 for Gr Data
ICASING HAMMER: N.A. DATE START: 1212105 ]
[ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 1/10/06 |
: = . T INSITU PROPERTIES
S z E 9 a uz.l NO. OF
- = T T z e o
~lzE|S| E| & zhi g I 9a HARDNESS | WEATHERING | FRACTURES
ElgZl e | & zZ |ulgs| & s]28 T : PER FOOT
—aes a © J|lwuw w = |3 : m w
zlo=] © -~ |2 =29 x
Elgel s g2 [5]33 &gl 3 SAMPLE DESCRIPTION cw | o seebelowfor | seebelowfor | see below for
gla g g 3 3 z|Z81S = £ 5a z _ values values values
58218 | a sx|E| |2 g
2
se |- ° ¢ 3 :
= ]
0] 3 . Ll 14]
. R-5: Hard, fresh, fine grained, white MARBLE, with faint, very thin to thin,
3 | R5131-36 5.0/5.0f 100} 100 sub-vertical foliation: smooth, close to moderately close, rough to smooth, 0
. _ |moderately dipping to sub-vertical, slightly weathered, iron-oxide ‘stained
65 : jointsfractures; healed mylonized texture.
. 32.1' - 34.0' : gray quartz veins, moderately dipping, sub-vertical.
3B 3
5 . e :
R6: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
7 | R6-136-41 5.0/5.0f 100 [.100 vertical foliation: smooth, close to moderately close, sub-horizontal to sub-
vertical, iron-oxide stained joints/fractures; healed mylonized zone.
4 38.2' - 38.3" Fracture zone: healed fractures with calcite i
4 - . Fz
40) 5
4 ’ ’ .
. R7: Hard, fresh, fine grained, white dolomitic MARBLE, with faint, very
4 | R7 j41-46 5.0/5.0{ 100 | 100 thin, sub-vertical foliation: smooth, close to moderately close, sub-
: thorizental, to moderately dipping, iron-oxide stained joints/fractures.
4 : : .
4
45) 6§
4 . L
R8: Hard to moderately hard, fresh to moderately weathered, fine grained,
2_j R8 |48-51 5.0/46] 92 | 82 white MARBLE, with close to moderately close, sub-horizontal to sub—
vertical, slightly weathered, |mn-ox|de stained, joints/fractures;
4
3 -
50- 3.5 50.2' - 50.5" green, highly weathered, mineralized rock; 2
2 |50.5' - 51.0": discontinuity - no recovery. 3
) : . R9: Hard to medium hard, fresh to moderately weathered, fine grained,
3 | R9 [51-56 5.0/4.5| 90 | 62 | 50 fwhite gray, light brown MARBLE with faint very thin to thin, sub-vertical
: foliation: smooth to rough, very close to moderately close, sub-horizontal
3 . $0_Jto sub-vertical, severely weathered, iron-oxide stalned yomtslfractures
51.0-54. ealed fault breccia;
2 : i : 50_|54.1.57.8": Fractured zone: rough, very close to close, hori to
vertical, severely weathered, iron-oxide stained joints/fractures.
551 2 ) FZ
2 i FZ
R10: Hard to medium hard, fresh to gray-brown fine| . .
3 |R10[ 56-61 5.0/44] 88 | 64 grained MARBLE, with faint, very thin, sub-vertical foliation: smocth to FZ
ruugh very close to moderately.close, horizontal to vertical, severely -
4 d, ide stained, joints/fractures.
56'-57.8" Fractured zone: Hard to medium hard, fresh to moderately
4 weathered, fine grained, white gray, light brown MARBLE with faint very
Ithxn to thin, sub-vertical failation: smaoth to rough, very close to.
y close, sub-hori to sub-vertical, severely weathen'ed, iron-
4 Iaxlde stamed joints/fractures. -
GRANULAR SOILS COHESIVE SOiLS ROCK CORE CHARACTERISTICS
BPF - DENSITY BOF CONSISTENCY HARDNESS WEATHERING - NO. PERFT SPACING/THCKNESS ANGLE ATITUDE
.04 VERYLOOSE < VERY 8OFT 1 VERYSOFT 1 COMPLETE : m o <2 VERY CLOSENERY THIN 'S HORIZONTAL
410 LOOSE . 24 SOFT 2 MEDIUM 2 SEVERE ., @ 12 21 CLOSE/THIN 53" SUB-HORIZONTAL
1030 MEDIUM DENSE 48 M. STFF 3 MODERATELY HARD 3 MODERATE ® 210 13 MOD CLOSE/MOD THIN 3555 MOD DIFPING
3050  DENSE 815 STIFF 4 HARD 4 SUGHT “ 1020 3410 WIDE/THICK 55785 SUB-VERTICAL
>3  VERYDENSE 1530 VSTIFF 5 VERYHARD 5 FRESH >10 VERY WADENVERY THICK 85°90°  VERTICAL
30 HARD
NGTES:
2. Complete loss of drilling fluid from 49 to 50 feet
3. No drilling fluid return between 51 to 54 feel
|BORING NO.  |mw-32



BORING LOG

: . SH. 30f7
. . [ BORING No. MW-32
Indian Point Energy Center Reviewed By: M.A. Ponti, Jr. - D.Schipper
Entergy Nuclear Northeast PROJECT NO: ~ 41.0017869.10 - JCOORDINATES:
’ Buchanan, NY ’ G. SURF. EL. 78.90 feet NORTH: 462953.48
DATUM: NGVD 1929 EAST:  604876.03
FINAL BORING DEPTH (FT) 200
DRILLING RIG MODEL: CME L55 Track Rig BORING CO.: ADT GROUND WATER READINGS
SAMPLER HAMMER: N.A. FOREMAN: D. Wood DATE |- DEPTH [ CASING STABILIZATION TIME
CASING SIZE: 4-inch diameter (HVW) JENGINEER: Anton Gallas/Maurice Ponti Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. DATE START: 12121105 | :
{RoCK CORE: 3 74B-inch diameter (HQ) DATE END : 1/10/06 I .
s -ZTE s 2 % IN SITU PROPERTIES " NO. O’F
~F T z bed o :
c|TY E E 5 w %E @ = Sa HARDNESS WEATHERING Fsé\g'l":lé%%rs
ClBE 54| 2 13189l g|52 s |a -
ol -1 Q © ] wf £ ]
T =l o | 2 ] =0 o
N % of = g @ B g g 9 '6 2’ SAMPLE DESCRIPTION g u '6 see below for see below for see below for
(2=l 4 2 g z|g&| |z |28 se z values values . values
o0 <€ pur} oy = Ehd Q «
3| 2 «@ @ 2515 z B 8
@ gg | 2 & w . - E
v . 1,2,3,4,5,°]1,2,3,4,5, 11,2,3,4 2
60| 4 ) : 1
R11: Hard, fresh, gray MARBLE, with faint, very thin, sub-vertical foliation:
4 |R11] 61-66 5.0/5.0] 100} 90 smooth, very close to moderately close, muderately dipping to sub- FZ 1.0]
vertical, iron-oxide stained joints/ractures. FZ
3 62.0-63.6"; Fractured zone, smooth, very close to close, moderately 14
dipping to sub-vertical, iron-oxide stained joints/fractures.
4 : 5
65| 4 0
3 . . )
R12: Hard, fresh, fine grained, gray MARBLE, with faint, very thin to thin,
3 IR12{66-71 5.0/6.0] 100 | 100 sub-vertical foliation: no apparent joints/fractures.
3
3
70] 3 P
3
R13: Hard, fresh, fine grained, gray MARBLE with faint, very thin to thin,
3 |R13[71-76 '|5.0/5.0 100.] 100 sub-vertical foliation: smooth, moderately close to wide, sub-vertica, iron-
oxide stained joints/fractures.
3
3
75| 3
3 . X
R14: Hard, fresh, fine grained grey MARBLE with faint, very thin to thin,
3 _|R14| 76-81 5.0/5.0| 100 } 100 sub-vertical foliation: smooth, moderately close to wide, sub-vertical iron-
oxide stained joints/fractures.
4
4
80} 3
4 . .
R15: Hard, fresh, fine grained gray MARBLE with faint, very thin to thin,
4 |R15] 81-86 5.0/5.0 100 | 100 sub-vertical to convoluted foliation: one smooth, widely spaced, sub-
vertical, slightly weathered, joint/fracture.
4 : -
3
85| 3 '
3 . .
R16: Hard, fresh, fine grained, gray MARBLE, with faint, very thin to thin,
3 |R16] 86-91 5.0/5.0] 100 | 66 sub-vertical foliation: smooth, very close to moderately close.
]86.0-88.5": Fracture zone with white caicite veins; healed, thin, brecciated
3 zones. |74
FZ
3
3
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS )
BPF DENSITY BFF CONSISTENCY HARDNESS WEATHERING NO. PER FT " SPACINGITHICKNESS ANGLE ATHTUDE
04 VERYLOOSE < VERY SOFT 1 VERY SOFT 1 COMPLETE m o <2 VERY CLOSENERY THIN 05 HORIZONTAL
410 . 1L0OSE 24 SOFT 2 MEDIUM 2 SEVERE ‘@ 12 21" .CLOSE/THIN 535 SUB-HORIZONTAL
1030 MEDIUM DENSE 2 M. STIFF 3 MODERATELY HARD 3 MODERATE ™ 210 17 MOD CLOSE/MOD THIN 3555 MOD DIPPING
050  DENSE 815 STFF 4 HARD 4 SUGHT @ 1w 310 WIDETHICK S5°85°  SUBVERTICAL .
>80 VERY DENSE 1830 V.STIFF 5 VERY HARD 5 FRESH >10 VERY WIDEVERY THICK 859 VERTIGAL
>3 HARD : )
NOTES;
[BORING NO.  |mMw-32




-BORING LOG

SH. 4of 7

BORING No. MW-32

Indian Point Energy Center

eviewed By: M.A. Ponti, Jr. - D.Schipper

|R y
PROJECT NO:

Entergy Nuciear Northeast 41.0017869.10 JCOORDINATES:
’ ‘Buchanan, NY "~ G.SURF.EL.___78.90 feet NORTH: 462953.48 - ..
DATUM: NGVD 1929 EAST:  604876.03
FINAL BORING DEPTH (FT) 200
DRILLING RIG MODEL: CME L5S Track Rig BORING CO.: ADT GROUND WATER READINGS
[SAMPLER HAMMER: N.A. FOREMAN: D. Wood DATE | DEPTH | CASING | STABILIZATION TIME

[CASING SIZE: 4-inch diametsr (HW)

) IENGINEER: Anton Gallas/Maurice Ponti

Refer to Table 6.1 for Groundwater Data

ICASING HAMMER: N.A.

DATE START: 12/21/05

[ROCK CORE: 3 7/8-inch diameter (HQ)

[DATE ENOD : 1/110/08

S ZE s 2 w IN SITU PROPERTIES NO. OF
ElS|E] & zb| o 3 g HARDNESS | WEATHERING | TRACTURES
EleziE| 5| 2 |4ldel | s]28 NB| , PER FOOT
=88l o 8 ° SJtaw !l o, | &3 s a -
20 © 44 =130 wa f
E 2 ol = b @ g =3 x g ‘(‘5 =1 SAMPLE DESCRIPTION [ Wy 5 see belowfor {. see below for see below for
wiasl 4| & 5 L{Zm| o[ &i28 Fm | = values values values
o g % o =z ] Wa | 4 == Qo ™
2| @ x| 2 = b ]
o € 2ol &5 4 g
@ 201 v o L B H
@ & 1,2,3,4,5, |1,2,3,4,5, 11,2,3.4,2
. ‘ -
90| 3 | 2
i R17: Hard, fresh, fine grained, gray MARBLE, with faint, very 1h|n stib- .
3 | R17[91-96 5.0/5.0] 100 | 100 vertical foliation: one smaoth, wide sub-vertical, slightly 0
oint/fracture.
3 . 0
3 Q
95| 3 0
4 1
. R18: Hard, fresh, fine grained, gray MARBLE, with faint, very thin, sub-
3 | R1896-101 - |5.0/5.0( 100 | 100 vemcal foliation: no apparent joints/fractures. 9
3 0
3 ]
100{ 3 . 0
3 . : . 0
] 10%- . B R19: Hard, fresh, fine grained, gray MARBLE, with faint, very thin, sub- :
3 {R19| 106 5.0/5.0( 100 ] 100 vertical foliation: no apparent joins/fractures. 0
3 ' 0
3 0
105 3 0
4 0
. 108~ . R20: Hard, fresh, fine grained, gray MARBLE, with faint, very thin, sub-
3 |R20{ 111 5.0/5.0{ 100 ] 100 vertical foliation: no apparent joints/fractures. 9
3 0
3 0
110 3 0
3 . 0
. 111- R21: Hard, fresh, fine grained, gray MARBLE, with faint, very thin, sub- -
3 {R21] 116 5.0/5.0] 100 | 100 vertical foliation: smooth, close to widely spaced, sub-vertical, slightly 0
lweathered joints/fractures;
3 112.0~-112.6". Healed breccia with white calcite veins. 0
. s 2
115] 3 0
3 0
116- . R22: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
3 [R22] 121 5.0/5.0| 100 | 100 vertical foliation: no apparent joints/fractures; 0
116.8'-117.4". Healed white caicite veins. i
4 0
4 0
4 i o
COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF "~ CONSISTENCY HARDNESS WEATHERING NG, PER /T 'SPACING/THCKNESS. ANGLE _ ATTITUDE
04 VERYLOOSE @ VERYSOFT 1 VERYSOFT 1 COMPLETE W o <2 VERY CLOSENERY THIN 0’5 HORIZONTAL
410  LOOSE 24 SOFT 2 MEDIUM . 2 SEVERE @ 12 21 CLOSE/THIN i ' 53" BUBHORIZONTAL
1030 MEDIUM DENSE a8 M.STIFF 3 MODERATELY HARD 3 MODERATE @ 21 13 MOD CLOSE/MOD THIN 355" MODDIPPING
3050 DENSE 815 smFe 4 HARD 4 SUGHT L@ 1 TAT WIDE/THICK §585  SUBVERTICAL
>50 VERY DENSE 1530 V.STIFF 5  VERY HARD 5 FRESH >100 VERY w:DE/vem THICK 50" VERTICAL
) 230 HARD ) . )
INOTES!:
4) No driliing nuld retum from 113 to 114 fee|
BORING NO.  [mw-32




BORING LOG

] SH. 50f7
— n BORING No, MW-32
Indian Point Energy Center Reviewed By M.A. Ponti, Jr_- D.Schipper -
Entergy Nuclear Northeast PROJECT NO:  41.0017868.10 JCOORDINATES:
Buchanan, NY G.SURF.EL.___ 78.90 feet NORTH: 46205348
DATUM: NGVD 1929 EAST: 604876.03
S FINAL BORING DEPTH-(FT) 200
[DRILLING RIG MODEL: CME L55 Track Rig BORING CO.: ADT GROUND WATER READINGS -~
SAMPLER HAMMER: NA. FOREMAN. D. Wood DATE | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 4-inch diameter (HW) : Anton Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. [DATE START: 1212105 I
[ROCK CORE: 3 7/8-inch diameter (HQ) Joate Enn - 111006 | ]
= [ IN SITU PROPERTIES
e 8 S| g 3 £ FRAGTURES
ozl a | E 5 zi| g S Sa HARDNESS | WEATHERING
clEs| 2] & g lulSg| 8| ¢le NG | o ) PER FOOT
gl = a © o | ww w = w w
< ) e 4 a0 ['4
E g% = > £l g £|g 5 SAMPLE DESCRIPTION Zu 5 see below for see below for | see below for
i (g z g L % z|ZE1St=z|2 & Fm-1 - values values values
Sol &l = =1 as | 2 3= ° &
o @ a 2815 z -3 @
@ HERE £
1201 4
121- R23: Hard, fresh, fine grained, gray to white MARBLE, with faint, very thin,
3 |R231 126 5.0/5.0| 100 | 100 sub-vertical foliation: rough, widely spaced, sub-horizontal to sub-vertical
slightly weathered joints/fractures.
2
3
125 3
3
126~ K R24: Hard, fresh, fine grained, gray to white MARBLE, with faint, very thin
3 {R24] 131 5.0/5.0] 100 | 100 sub-vertical foliation: rough, close to wide, sub-vertical; slightly weathered
v joints/fractures.
2 -
2
130} 3
3 ’ .
| 131- . .. R25: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin,
25|R25} 136 5.0/5.0| 100 | 90 sub-vertical foliation: smooth, close to moderately close, sub-vemca]
slightly weathered joints/fractures;
3 132.9-133.2"; Fracture zone, very close, slrghtry weathered, sub-vemcar
fractures;
3.5 134.0-134.4"; Very soft, ly hered zone; cf d g
135! 6
3
136 R26: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub—
3 |R26} 141 5.0/5.01 100 | 88 vertical foliation: smooth, moderately close, sub-vertical i idl
joints/fractures; 139.3-140.6
3 Fracture zone, smooth, close to moderately close, sub-vertical iron-oxide
stained joints/fractures,
3
140{ 3
R
141- R27: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
3 |R27} 146 5.0/5.0| 100 | 100 vertical foliation: smooth, moderately cluse, sub-vertical, iron-oxide stained
jointsffractures.
3
3
145 3
3 - )
146- R28: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
3 | R28| 151 5.0/5.0] 100 | 100 vertical foliation: one rough, moderately close to wide, slightly
. {weathered, joint/fracture.
3
3
3 ik
GRANULAR SQILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BFF DENSITY BPF CONSISTENGY HARDNESS WEATHERING NO.PER FT ‘SPACING/THICKNESS ANGLE ATTITUDE
04 . VERYLOOSE VERY SOFT 1 VERYSOFT 1 COMPLETE- w o <z VERY CLOSENERY THIN 05 HORIZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 71" CLOSE/THIN §'35"  SUB-HORIZONTAL
1030  MEDIUMDENSE “8 M.STIFF 3 MODERATELY HARD 3 MODERATE ® 210 17 MOD CLOSE/MOD THIN 355" MODDIPPING
3050  DENSE 815 STIFF 4 HARD 4 SLIGHT @ 1020 310 WIDE/THICK 5565 BUBVERTICAL
>80 VERYDENSE 1530 V.STIFF 5 VERY HARD § FRESH >10° VERY WIDEVERY THICK 8590°  VERTICAL
>30 HARD
NOTES;
. [BorRING NO.  [mw-32




BORING LOG SH.60f7
N - BORING No. MW-32
Indian Point Energy Center Reviewed By: M.A. Ponti, Jr. - D.Schipper
Entergy Nuclear Northeast PROJECT NO: _ 41.0017869.10 JCOORDINATES:
Buchanan, NY G.SURF.EL___ 78.90 feet NORTH. 46295348
l_D_ATUM: NGVD 1929 EAST:  604876.03
FINAL BORING DEPTH (FT) 200
IDRILLING RIG MODEL: CME L55 Track Rig BORING CO.: ADT GROUND WATER READINGS
SAMPLER HAMMER: N.A. FOREMAN: _D. Wood DATE [ DEPTH | CASING | STABILIZATION TIME
JCASING SIZE: 4-inch diametar (HW) ENGINEER: Anton Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. DATE START: 12/21/05 |
[ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 1710/06 1
a ?E = P UZJ IN SITU PROPERTIES NO. OF
. . e 28 - -
=B 2] E 5 £ 3 San HARDNESS | WEATHERING | ToacTURES
clEzl B g 2 |ulga| 8| 5108 NE | PER FOOT
g 2 =] © Jjow | g [ £33 as L a
< ° o = i - -
E g 2 E ] @ g ~ uE:- % g g 3‘ SAMPLE DESCRIPTION 3 u 5 see below for see below for see below for
wiez 4 % (3) z|ab]| S| |28 5a =z values values ~ values .
09 = a8 Ly & = : &
ot | @ o 201 5 T = g
@ g | g 5 w 2
a @ 4 2
1503 . . 1
151- R29: Hard, fresh, fine grained, white MARBLE, with faint, sub-vertical,
2.51R29| 156 5.0/5.0] 100 | 100 foliation: rough, wide, horizontal, slightly weathered joints/fractures. 0
2.5 ']
35 1
185 3 0
3 : 9
156- R30: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
3 |R30{ 161 5.0/5.0| 100 | 100 vertical foliation: smooth, wide, sub-vertical slightly weathered 0
joints/fractures.
3 At °
3 0
160{ 3 0
3 ! . 1
161- R31: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
2.5|R31] 166 5.0/5.0} 100 | 100 vertical foliation: smooth, moderately close to wide, sub-vertical, slightly 1
lweathered joints/fractures. .
3 1
3.5 0
165] 3 4
3 . 0
166- R32: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
25|R32| 171 5.0/5.0] 100 | 100 vertical foliation: with no apparent joints/fractures. v}
2.5 0
3 0
170} 2.5 0
2.5 . ) 0
171 R33: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sul
3 |R33f 176 5.0/5.0y 100 | 100 vertical foliation: smooth, close to wide, sub-vertical, slightly hered 1
joints/fractures. :
25 172.1-173.4"; Healed fractured zone, sub-vertical, slightly weathered, 1
rough joints/fractures. . .
25 - 5
1751 2.5 0
25 . 0
| 176- R34: Hard, fresh, fine grained, white MARBLE, with faint, very thin, sub-
3 | R34 181 5.0/5.0] 100 ] 72 Jvertical foliation: smooth to rough, very close to close, sub-vertical, iron- FZ . _4_
oxide joints/fractures. . )
3 176.0- 177.4"; Fracture zone, smooth to rough, very close to close, sub- FZ 2
vertical iron-oxide stained joints/fractures. .
3.5 : 0
3.5 . b 0
COHESIVE SOILS ROCK CORE CHARACTERISTICS ] JOINT/FRACTURE CHARACTERISTICS ]
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS . ANGLE A'ITITUEE .
04 VERYLOOSE < VERY SOFT, 1 VERYSOFT 1 COMPLETE [UNJ < VERY CLOSENVERY THIN 05 HORIZONTAL
410  LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 21" CLOSETHIN 53 SUB-HORZONTAL
1030 MEDIUM DENSE 4 M.STIFF 3 MODERATELY HARD 3 MODERATE ® 21 13 MOD CLOSE/MOD THIN IS MOD DIPPING
W50 DENSE 815 STIFF 4 HARD 4 SUGHT “ 100 3-10° WIDEATHICK S5°85  BUB-VERTICAL
»50 VERY DENSE 15-30 V.STIFF S VERY HARD § FRESH >10 VERY WIDE/VERY THICK ‘65"60" VERTICAL
) >30 HARD
NOTES:
) [BORINGNO.  fmw-32 -




BORING LOG SH. TOF 7
— T BORING No. MW-32
Indian Point Energy Center Reviewed By: M.A. Ponti, Jr. - D.Schipper
Entergy Nuclear Northeast PROJECT NO: 41.0017869.10 JCOORDINATES:
Buchanan, NY G. SURF.EL. _78.90 feet NORTH: 46295348
DATUM: NGVD 1929 EAST:  604876.03
: FINAL BORING DEPTH (FT) 200
DRILLING RIG MODEL: CME L55 Track Rig BORING CO.: ADT GROUND WATER READINGS
SAMPLER HAMMER: N.A. FOREMAN: D. Wood DATE | DEPTH CASING | STABILIZATION TIME
CASING SIZE: 4-inch diametsr (HW) ENGINEER: Anton Ponti - Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. DATE START: 1272105 |
ROCK CORE: 3 7/B-inch diametar (HQ) " |DATE END : 1110/06 |
5 z E = 2 w IN SITU PROPERTIES NO. OF
SE| 2 z .
~zE1 2| ® 5 zk | o S 8o HARDNESS | WEATHERING | FRACTURES
Elg2 [ & F4 Ylgo | & 5 gg al| o PER FOOT
e 25 | e o |a2|lww}w | 2 3 ) ]
= O - o = o
E 2 gl & =] o s = 5 & 8 '(‘; 3’ SAMPLE DESCRIPTION % w 5 see below for see below for see below for
u |2 5 & % % 2|&8[Sj®[za 52 =z values values values
ool = a oy | =] < =
o % @ o 23 5 g = g
. a|l-
ag | 2 1,2,3,4,5, |1,2,3,4,5, }1,2,3,42
180] 3.5 ) 1
181- R35: Hard, fresh, fine grained, white MARBLE, with faint very thin, sub- .
2 |R35; 186 5.0/5.0] 100 | 94 vertical foliation: smooth, very close to moderately close, sub-vertical, 1
. - slightly weathered joints/fractures; . . . :
2.5 182.1-182.3" Fracture zone, slightly weathered, sub-vertical fractures; FZ 2
-1182.9-186.0": Slightly pitted texture.
2.5 . 0
185| 3 1
3 0
186- R36: Hard, fresh to slightly weathered, fine grained, white MARBLE, with
3 |R36| 191 5.0/5.0{ 100 100 one very thin, sub-vertical foliation: rough, wide, sub-vertical, slightly 0
weathered joint/fracture.
2.5 0
3 0
190] 3 of
3 v ' : . 1
191- R R37: Hard, fresh to slightly weathered, fine grained, white MARBLE, with
25|R37| 196 5.0/5.0] 100 } 100 one faint, very thin, moderately dipping to sub-vertical foliation: rough, 1
" Jwide, sub-horizontal, slightly wéathered joint/fracture, *
2 . . 1]
2 Q
195 2.5 0
2 . , 0
’ 196- R38: Hard, fresh; fine grained, white MARBLE, with faint, very thin-to thin,
2 |R38| 200 4.0/4.0 100 | 100 moderately dipping foliation: ane rough, wide, horizontal, slightly 0
[weathered joint/fracture. .
2 0
3 1
200] 2.5 . 0
End of Boring at 200 ft. 5
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BFF ‘CONSISTENCY HARDNESS WEATHERING NG, PERFT ‘SPACING/THICKNESS ANGLE ATNTUDE
04 VERYLOOSE < VERY SOFT 1 VERY SOFT 1 COMPLETE W o < VERY CLOSENERY THIN - 05  HOREZONTAL
410 ° LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 2.1 CLOSETHN 53" SUB-HORZONTAL
1030 MEDIUM DENSE .48 M_STIFF 3 MODERATELY HARD 3 MODERATE ® 2w 13 MOD CLOSE/MOD THIN 355 ' MOD DIPPING
3050  DENSE (2] STIFF 4 HARD 4 SUGHT @ 1020 30 WIDE/THICK §°65"  SUB-VERTICAL
%0  VERY DENSE 1530 VETFE 5  VERY HARD 5 FRESH >10 VERY WIDENVERY THICK 85°90°  VERTIGAL
>30 HARD N
ﬂuolgs T - i -
5. Waterloo multi-level sampling system installed within the borehole (refer to installation log for details); 2-foot by 2-foot by 2-foot well vauit installed within concrete, flush with ground surl
|soRiNG NO.  |mw-32




‘BORING LOG SH. 1 of 1

Boring No. MW-33
Reviewed by: M.A. Ponti, Jr. - D. Schipper

Indian Point Energy Center

Entergy Nuclear Northeast PROJECT NO: _ 41.0017869.00 JCOORDINATES:
Buchanan, NY G.SURF.EL.____18.88 feet NORTH. 46299554
PATUM: NGVD 1929 EAST: 604767.86
ST . FINAL BORING DEPTH : 30 feet
DRILLING RiG MODEL: CME L55 Track Rig - BORING CO.: Aquifer Driling and Testing GROUND WATER READINGS
[SAMPLER HAMMER: N.A. FOREMAN: Doug Wood j DATE | DEPTH [ CASING | STABILIZATION TIME
CASING SIZE: 4-inch diamstar (HW) i ENGINEER: Anton ica Ponti Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A DATE START: 12/7/05 ]
[ROCK CORE: 3 7/8-inch diameter (HQ) [DATE END : 1211205 |
Py Py IN SITU PROPERTI
Elsl| e ZE | ¢ @ w ROPERTIES NO. OF
& = <. o
~|Z2|&1 2| & ZL | g 3 8o HARONESS | WEATHERING | TRACTURES
Elzie]| E 2 |81ds|elg]22 TR P . PER FOOT
Llo| o o © Sjuwm | g | f]3 g .
T S| W = | e = 1z9 W - s
N é b o @ >|1=s3 x g - 2’ SAMPLE DESCRIPTION gu 5 see below for see below for see below for
w|gid b= % |28 S |= |28 5a z values values values
a g~ o I
S| = & < | 2 E < 5
< < 20| 5 z g 8
@ @ o9 | ~ =1 w . k]
784 1,2,3,4,5 1,2,3,4, 5 1,2,3,.4,%
R s
{No Soil Samples Taken)
5

Top of Weathered Bedrock at 6.5 feet.

R1: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin,
4 | R1[13-16 . 3.0/3.0 100} 77 sub-vertical to vertical foliation: smooth to rough, very close to moderately
close, horizontal to sub-vertical, iron-oxide stained joints/fractures.

. R2: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin,
4 | R2{16-21 . 5.0/5.0] 100 | 100 sub-vertical to vertical foliation: rough, close to moderately close, -
- horizontal, iron-oxide stained joints/fractures.

3
4
20|45
4 i
R3: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin g
5 | R3121-26 5.0/5.0] 100 { 100 }thin, sub-vertical foliation: smooth to rough, close to moderately close, subj
. - . horizontal, il ide stained joi
4.5
4
25| 4
4 :
R4: Hard, fresh to slightly weathered, fine grained, gray to white MARBLE
55| R4 | 26-30 4.0/4.0) 100 | 100 with faint, very thin, sub-vertical foliation: rough, wide, sub-vertical, iron-
. loxide stained joints/fractures. . . .
5.5 : . 27.6'-28.0": Slightly hered, healed, calcified, brecciated zone.
5 . .
30| 45 - . End of Boring at 30 feet. 2 e
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS ) JOINT/FRACTURE CHARACTERISTICS |
BPF DENSITY BPF CONSISTENCY HARDNESS j ~ WEATHERING m.P_;-RH SPACINGITHCKNESS ANGLE ATTITUDE
[ VERY LOOSE < VERY SOFT 1 VERYSOFT 1" COMPLETE W o <2 Very closa/Vary thin . o5 HORZONTAL
410 LOOSE 24 SOFT 2 MEDIUM .2 SEVERE 2 12 21" Close/Thin - 5%5° BUB-HORIZONTAL
1030 MEDIUM DENSE 48 M.STFF R 3 MODERATELY HARD 3 MODERATE ® 30 T3 Mod Closs/Mod Thick 3585 MODDIPPING
3050 DENSE 815 STIFF 4 HARD 4 SUGHT @ 1120 3410 Wide/Thick 5585  SUBVERTICAL
>80  VERY DENSE 1530 V.STIFF S VERYHARD . 5 FRESH 210 Very Wida/Very Thick 859" VERTICAL
530 HARD: . . . .
[NOTES;
1. Performed 8-inch-di: vacuum jon from 0 to 6.5 feet {top of weathered bedrock). Spun and washed 4-inch-diameter casing through weathéred bedrock from 6.5 to 13 feet. Interface sealed with grc

2. No equipment installed. Boring left as an open borehole monitoring point; 8" diameter well vault installed within concrete, flush with the ground surfe

|BORING NO. |MW-33




BORING LOG SH. 1 of 1

BORING No. MW-34
Reviewed by: M.A. Ponti, Jr. - D. Schipper

indian Point Energy Center

Entergy Nuclear Northeast PROJECT NO:_41.0017869.00 [COORDINATES:
Buchanan, NY G.SURF.EL____18.48 feet NORTH: 462976.79
lz\TUM: NGVD 1929 . EAST:  604755.31
- : P FINAL BORING DEPTH (FT): 30 feet . .
DRILLING RIG MODEL: CME LS55 Track Rig [BORING CO.: Aquifer Drilllng and Testing - GROUND WATER READINGS
[SAMPLER HAMMER: N.A. . FOREMAN: Doug Wood . DATE | DEPTH | CASING | STABILIZATION TIME
ICASING SIZE: 4-nch-diameter (HW) ENGINEER: Anton Gallag/Maurice Ponti - - Refer to Table 6.1 for Groundwater Data
ICASING HAMMER: N.A DATE START: 12/7/05 ]
ROCK CORE: 3 7/8-inch-diameter (HQ) - DATE END : 12/3/05 |
= IN SITU PROPERTIES
Els| e ZE| & @ w NO.OF
3 : SE]l 2 2
=|2lal =] & Ze | o = Sqa HARDNESS | WEATHERING Fgéﬂ%%ﬁ.s
Elsiz| 5| 2 (5]ss|=|e|82 QE | o
=lo © 2 w| € - 1
T o w - L | e =0 [Ty
E z c|8 > 325|515 5 3: SAMPLE DESCRIPTION zuw 5 see below for see below for | see below for
w813 & = || o]« [23 o z values values values
a o 9 da 2 s= Qo «
= 5 © X = = § . 1
£ =9 | o « S . s 2
@ @ 00 | K c w - - 3
“ @ ) 1,2,3,4,5 1,2,3,4,5 1,2,3,4,2
1
{No Soil Samples Taken)
5
. Top of Bedrock at 3.5 feet
3 CIE Hard, fresh to moderately weathered, fine grained, gray brown
b Ri{ 7-11 4.0/386] 91 | 80 MARBLE with no apparent foliation: smooth to rough, very close to
. moderately close, horizontal to moderately dipping, iron-oxide stained
4.0 - joi ires;
10 a' . . . . 10.7-11.3": Moderately weathered, iron-oxide stained zone.
4 L
. R2: Hard, fresh to moderately weathered, fine grained, gray brown
-3 | R2111-18 5.0/4.8| 96 | 93 MARBLE with faint, very thin to thin, moderately to sub-vertical foliation:
3 . rough, moderately close, horizontal to sub-vertical, iron-oxide stained,
. moderately weathered joints/fractures; healed breccia.
3 v
15| 3
2.5 .
3 R3: Hard, mod ly to slightly hered, mod ly to slightly
R3 | 16-21 - 15.0/5.0 100 | 98 fractured, fine grained gray MARBLE with moderately close, sub-
horizontal to moderately dipping, rough-with slightly to' moderately *
4 d joints/ :
12.0-14.1": Slightly weathered, pitted, iron-oxide stained, texture alon
3 ified joints/ 3 .
20( 3
3
K R4: Hard, fresh, moderately close to close, fine grained, gray MARBLE
2 | R4 2126 5.0/5.0] 100 |- 100 -Jwith no apparent foliation: smooth, y close, sub-hori
stightly hered, i ide stained join  trace pitted texture.
3 :
2
25| 3
3 o
R5: Hard, fresh, fine grained, gray MARBLE with no apparent foliation:
3 { R5]26-30 4.03.8| 94 | 94 rough, close to close, sub-hori: to'mod ly dipping,
. slightly to modh y joi es.
4
3
30| 3 . End of Boring at 30.0". E %
300 _ COHESNVESOLS | | ' Rock CORE CHARAGCTERISTICS JOINT/FRACTURE CHARACTERISTICS
300 BPF CONSISTENCY j HARDNESS WEATHERING NO.FERFT SPACING/THICKNESS ANGLE ATTITUDE
400 VERYLOOSE o< VERY SOFT 1 VERYSOFT 1 COMPLETE w o < VERY CLOSEVERY THIN . 'S HORIZONTAL
300 LoosE 24 SOFT 2 MEDUM 2 SEVERE @ 12 ¥ CLOSETHIN . : 535 GUB-HORIZONTAL
300 MEDIUM DENSE 43 M. ETIFF 3 MODERATELY HARD 3’ MODERATE ® 30 13 MOD CLOSEMOD THICK 355" MOD DIPPING
050 DENSE 815 8TFF 4 HARD 4 BUGHT w 12 310 WIDE/THICK 585" SUBVERTICAL
>0 VERY DENSE 1530 VSTIFF - S VERYHARD 5 FRESH >10 VERY WIDEVERY THICK 8°90°  VERTIGAL
>30 HARD )
INGTES:
1. Performed 8-inch vacuum ion from O to 5 feet. Spun and washed 4-inch-diameter casing from 5 to 7 feet (top of bedrock). Interface sealed with gro

2. No equipment installed. Boring left as an open borehole monitoring point; 8" diameter well vault installed within concrete, flush with ground surfe

[BORING NO.  |MW-34



BORING LOG ' S SH. 1 of 1

R . : BORING No. MW-35
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO: __ 41.0017869.00 [COORDINATES:
Buchanan, NY G. SURF. EL. 18.60 feet NORTH: 462962.18
’ . DATUM: NGVD 1929 ) EAST: 804744.19
FINAL BORING DEPTH: 30 feet
- JORILLING RIG MODEL: CME LCS5 Track Mounted [BORING CO.:_Aquifer Drilling and Testing - GROUND WATER READINGS
. {SAMPLER HAMMER: N.A. . FOREMAN: Doug Wood . OATE | DEPTH | CASING STABILIZATION TIME
[CASING SIZE: 4-inch diameter (HW) - -|ENGINEER: Anton ice Ponti Refer to Table 6.1 for G Data
[CASING HAMMER: N.A ] DATE START: 12/5/05 [ :
ROCK CORE: 3 7/8-inch diameter (HQ) . DATE END : 12/6/05 | |
. = . N SITU PR
E 5 E Z E s P % IN S OPERTIES NO. OF
& £ Z g 2 . . | FRACTUR
12|21 % & gbijg S 54 HARDNESS | WEATHERING |. URES
RS B Z 8icdlx]s]22 gg ” PER FOOT
>l o Q o ™ =3 TRV b 3 w
T 5] w ~ |y al&#s u g
5 é o S 2 >l x2 & 3 o 3’ SAMPLE DESCRIPTION 5w 5 see below for see below for see below for
glg|H]| 2 S |89 | =28 g = values values values
S| = a Ex| & =} < . §
< < 201 b 4 o
a oo - So| ¥ 5 s 3
@ @ 1,2,3,4,5 1,2,3,4,5 1,2,3,4, 2
- (No Soil Samples Taken)
5 .
Top of Bedrock at 8 feet ] 1
. ! R1: Hard, siightly weathered, fine grained, gray brown MARBLE with faint, o
4 | R1| &1 © |3.0i2.8] 94 | 80 very thin, moderately dipping foliation: smooth to rough, very close to FZ. .
: . close, horizontal to sub-vertical, ide stained joints/f es; slightly
10] 4 ‘ : to moderately pitted texture; fractured zone 8-10". - FZ
4 .
i R2: Hard, slightly weathered, fine grained, gray brown MARBLE with faint,
4 | R2 {11-16 5.0/5.0] 100 | 100 very thin, moderately dipping foliation: rough, close to moderately close,
5 . harizontal, silt coated, iron-oxide stained, slightly weathered o
joil  slightly pitted texture.
5
15| 5
4 .
5 R3: Hard, fresh, fine grained, gray MARBLE with faint, very thin,
R3 | 16-21. 5.0/5.0| 100 | 100 moderately dipping to sub-vertical foliation: smooth to rough, modi ly
. close, sub-vertical, slightly d, ir ide stained joints/
4 . trace pitted texture. .
" .
20| 4
4 . . )
R4: Hard, fresh to slightly weathered, fine grained gray to pink MARBLE
3 | R4.|21-26 5.0/5.0] 100 | 88 with faint, very thin, moderately dipping to sub-vertical foliation: smooth to
rough, very close to wide, sub-vertical, silt coated, iron-oxide stained
3.5 joints/fractures; slightly to moderately pitted texture.
3
25| 3
3 . ’ !
R5: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 { R5]26-30 40/3.8] 9 | 88 vertical foliation: smooth to rough, very close to wide, sub-vertical; iron-
X oxide stained joints/fractures; slightly pitted texture;
3.5 28.8.29.4"; Fractured zone, rough to smiooth, very ciose, sub-vertical,
slightly weathered, iron-oxide stained jointsfiractures. .
3 1. o - . Fz
30( 3.5 ) B End of Boring at 30 feet - : 2
GRANULAR SOILS COHESIVE SOILS " ROCK CORE CHARACTERISTICS )
8FF DENSITY " BPF CONSISTENGY ) . HARDNESS WEATHERING ~ . NO.PERFT SPACING/THCKNESS ANGLE ATTITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE . m o <Z VERY CLOSEVERY THN . ©S  HORZONTAL
410 LooSE 24 SOFT 2 MEDIUM 2 SEVERE ’ @ 12 . |z crosemain X 53 SUBHORZONTAL
1030 MEDIUM DENSE L] M. STFF 3 MODERATELY HARD 3 MODERATE . ™ 30 13 MOD CLOSEMOD THICK 355 MODDIPFAING
3050 DENSE 815 STIFF 4 HARD . 4 SUGHT @ 1120 310 WIDE/THICK S5°85°  SUBVERTICAL
>80 VERY DENSE 1530 VSTIFF S VERY HARD 5 FRESH >10 VERY WIDEVERY THICK . 858  VERTICAL
%0 o . .
S: N
1. Performed 8-inch- i vacuum ion from O to 5.5 feet. Spun and washed 4-inch-diameter casing from 5.5 to 8 feet. Interface sealed with gro

2. No equipment installed. Boring left as an open borehole monitoring point; 8" diameter well vault installed within concrete, flush with ground surfe

AlBORlNG NO.  JMW-35



BORING LOG

) SH. 10f2
. " BORING No. MW-36
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipper )
Entergy Nuclear Northeast PROJECT NO:___41.0017869.00 JCOORDINATES:
Buchanari NY . |G. SURF. EL. 11.80 feet NORTH: 463090.60 -
’ IDATUM: NGVD 1929 EAST:  604657.59
FINAL BORING DEPTH: 54 feet
AMPLER: Wireline Core Barrel BORING CO.: ADT GROUND WATER READINGS
SAMPLER: Spiit Spoon FOREMAN: D. Wood DATE | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 6-nch diamater (SW) JENGINEER: Anton o8 Ponti Refer o Table 6.1 for Groundwater Data
CASING HAMMER: N.A. DATE START: 1/18/06 |
[ROCK CORE: 3 7/B-inch diametsr (HQ) DATE END : 124/06 -]
= iN SITU PROPERTIES
" 26| s o w , NO. OF
— . £ 2 .
clElal g 5 |w zk| g 3 Sa HARDNESS | WEATHERING FPRA?;U%ETS
T % 4 o z 51¢ 3 4 g % 2 ol ® ER FO
= Q L 2 w <~ w
x| = | o ~ |z 29 wa -
Ele =14 @ >l 52 R SAMPLE DESCRIPTION gy & see below for see below for | see below for
Ll =S T 2 2 ol g 185 21z
glz | & b 3 z|la®| 5 ZQ Ko values values values
Q| = @ ex | g 47 ° -1
8lz| 3| 8 sElE| |2 25 g
@ oo | o w S E
0 & 1,2,3,4,5 1,2,3,4,5 1,2,3, 4,2
5
10 s1]10-12] 12 -16]  [2420 ) .
Top 10™: Dense, gray, fine, moist SAND, trace Silt.
-17- 18 .
Bottom 10" Fragments of white - gray. MARBLE.
15 S2 | 1517 30- 13 24/19 . .
S2: Medium dense, gray, fine to coarse SAND, some fine Gravel, trace
9-5 Siit. :
/
20
Top of Bedrock at 24 feet -
R1: Hard, fresh, fine grained gray - white MARBLE, with no apparent
25§ 8 | R1{24-29 5.013.5{ 70 | -25 foliation ; smooth, close to very close, sub-horizontal to sub-vertical, 1
slightly to moderately hered, joints/fi
16
27.8-28.2' Fracture Zone: Very close, moderatety to sub-vertical, dark
22 gray iron-oxide stained, joints/ fractures. FZ 412
16 FZ 2]
30| 5 | R2 {29-34 5.0/5.0] 100 | 86 FZ . & 3
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BFF DENSITY BPF CONSISTENCY HARDNESS. WEATHERING _NO.PERFT ‘SPACING/THCKNESS ANGLE ATTITUDE
04 VERYLOOSE < VERYSOFT 1 VERY SOFT 1 COMPLETE ' m o <2 VERY CLOSENERY THN S HORZONTAL
410 LOOSE - 24 SOFT " 2 MEDWM 2 SEVERE @ 12 1" CLOSETHIN 5°35°  SUBHORIZONTAL
1030 MEDWM DENSE 8 M.STEF 3 MODERATELY HARD 3 MODERATE ® 20 13 MOD CLOSEMOD THICK 355 MOD DIPPING
3050  DENSE 815 STIFF 4 WARD 4 SUGHT @ 1020 A0 WIDEITHICK 5585 SUBVERTICAL
> VERYDENSE 1830 VST S VERYHARD S FRESH >10° VERY WIDEVERY THCK 5o  yeRTCAL
>30 HARD N
INOTES: :
1. Performed hand excavation to 4 feet. Spun and washed 6-inch-diameter (SW) casing from 4 to 24 feet. Casing spun appmiimxtdy 6 inches into bedro:
Casing Removed after well completion
|BORINGNO.  |MW-36 -




BORING LOG ' S 2012
. . BORING No. MW-36 )
Indian Point Energy Center Reviewsd by, MA. Ponfi, Jr. - D. Schipper
.Entergy Nuclear Northeast PROJECT NO: _41.0017869.60 JCOORDINATES:
! Buchanan, NY G. SURF. EL. 11.80 feet NORTH: 463090.60
P DATUM: NGVD 1929 EAST:  604657.59
N B g ) FINAL BORING DEPTH: 54 feet
SAMPLER: Wireline Core Barrel S BORING CO.: ADT GROUND WATER READINGS
SAMPLER: Split Spoon FOREMAN: D. Wood . ] DATE | DEPTH [ CASING T STABILIZATION TIME
[CASING SIZE: §-inch diarnetar (SW) - ENGINEER: Anton Gallas/Maurics Ponti Refer to Table 6.1 for Groundwater Data
CASING HAMMER: NA IDATE START: 1118/08 I
ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 1724106 ] ]
= . IN SITU PROPERTI
s ‘ E‘E— s 2 w SITU PROPERTIES NO. OF
£l z T T . zFl S o .
ci 51w N o ZL s - Qo HARDNESS WEATHERING FRACTURES
I § 4 & z Yigg|e| g g% ad P |- : PER FOOT
= a © Sluw |y | £ . . i
i >=|o - T | xx 9 W -
Elel g y g > 3 ] é 5 ‘s ij SAMPLE DESCRIPTION T u 5 see below for see below for see below for
Blzl & 3 lz|Gd|S|® |28 : g | * values values values -
g1t 3 av| g E g
ES 2515 4 @ g
g¢(® & ‘ _ £
Rz Hard, slightly weathered to fresh, fine grained, gray MARBLE with
9 faint, very thin to thin, sub-vertical foliation: smooth to rough, very close to FZ
close, sub-horizontal to sub-vertical, iron-oxide stained joints/fractures;
8 27.033.0"; Fracture zone, rough to smooth, very close to close, sub- FZ
) horizontal to sub-vertical, i ide stained joi . !
1 ) : g FZ
1
R3: Moderately hard to hard, slightly weathered to fresh, fine grained, gra:
35( 12 | R3 | 34-39 5.0/5.0] 95 | 85 to white MARBLE with faint, very thin to thin, sub-vertical foliation: rough
. to smooth, very close to close, horizontal to sub-horizontal, moderately
1 hered, iron-oxide stained joints/f 3 :
" 36.7-37.9": Slightly weathered, moderately pitted texture.
9
1 . o .
o R4: Hard, slightly weathered to fresh, fine, grained gray to white MARBLE
40| 9 | R4 3944 5.0/5.01 100 100 with no apparent to faint, very thin, sub-verlical foliation: smooth to rough, | __FZ
. very close to close, sub-horizontal to sub-vertical, iron-oxide stained
-10 joints/fractures. Fz
[ 39.5'-40.6": Fracture zone: smooth.to rough, very close, sub-horizontal to
14 _ sub-vertical. -
15 ' '
16 o .
*IRS: Hard to moderately hard, fresh to moderately weathered, fine grained
45] 10 | R5 | 4449 §.0/50].100] 72 light brown-white MARBLE with no apparent foliation: rough, very closeto] __FZ
moderately close, sub-horizontal to sub-vertical, iron-oxide stained
14 i Jicints/fractures; FZ
’ 44.5'-46.0"; Fracture zone, slightly to moderately weathered, pitted, rough,
15 very close to close, sub-harizontal to sub-vertical, iron-oxide stained,
17 moderately weathered iron-oxide stained joints/fractures.
17 . L o
| R6: Hard, fresh, fine grained, white to light gray MARBLE with faint, very
50 9 | R6 |49-54 5.0/5.04 100 | 86 thin to thin, sub-vertical foliation: smooth to rough, very close to close, sub)
C horizontal, iron-oxide stained joints/fractures; .
15 - 150.5-53.5"; Fracture zone: smooth to rough, very close, sub-horizontal, FZ
iron-oxide stained joints/fractures.
15 : . FZ
16 : . ‘ " Fz
’ . FZ
17
55 i : o . E£nd of Boring at 54 feet
GRANULAR SOILS COHESIVE SOILS : ROCK CORE CHARACTERISTICS : JOINT/FRAGTURE CHARACTERISTICS
BPF DENSITY &PF . CONSISTENCY .HARDNESS © WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 - VERY LOOSE < VERYSOFT 1 VERYSOFT 1 COMPLETE o m o < VERY CLOSENVERY THIN 05 HORRZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE ° . @ 12 1" CLOSE/THIN 5> SUB-HORZONTAL
1030 MEDIUM DENSE 48 M.STIFF 3 MODERATELY HARD 3 MODERATE ©® 20 T'J MOD CLOSEMOD THICK ) Eoa MOD DIPPING
3050  DENSE 815 STIFF 4 HARD 4 SUGHT w w2 F10 WIDETHICK B85 SUBVERTICAL
>%  VERYDENSE 1830 VSTFF S VERY HARD 5 FRESH - ' >10 VERY WIDENVERY THICK 8590 . VERTICAL
) >3 HARD
|NGTES:
2. Monitoring wells instafled within the borehole (refer to installation log for details); 8" diameter well vault instalied within concrete, flush with the ground surf
|BORING NO.  [MW-36



BORING LOG saorz
. . BORING No. MW-37
Indian Point Energy Center Revnewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO: __41.0017869.00 [COORDINATES:
Buchanan, NY G. SURF. EL. 15.02 feet NORTH: 463075.37
' lg\TuM: NGVD 1928 EAST: _ 604604.87
R FINAL BORING DEPTH: 57 feet
DRILLING RIG MODEL: Davie DK515 |BORING CO.: Aguiter Driling and Testing . GROUND WATER READINGS
SAMPLER HAMMER: N.A FOREMAN: Dave Carter DATE__| DEPTH | CASING | STABILIZATION TIME
CASING SIZE: 4-inch and 6-inch diamater (HW and SW) [ENGINEER: Anton Gallas. Refer to Table 6.1 for Groundwater Data -
CASING HAMMER: N.A. - |DATE START: 104108 |
[ROCK CORE: 3 7/8-inch-diameter (HQ) . DATE END : 109/06 |
= IN SITU PROPERTIES
Els HA w NO. OF
2l z x T zEl 5 2 : FRACTURES
£ Sluw E g u s 5 § - é - - § a ” HARDNESS WEATHERING. | - per rooT
=le}lS] o © S|leR|w | 2138 . az ]
k- o ~ | x 28 [:4
I 5 o ] » > = ; % g w g SAMPLE DESCR'PT'QN % \# '5 see below for see below for see below for
@igi|d| & g |l=|2 T I 5o =z values values values
’ 2 & @ Sx | & 18 3 @
s 58| o H
@ 00 | ~ w H
@ 1,2,3,4,5 1,2,3,4,5 1,2,3,4 %
1
2
3
4
5’ .
(No Soil Samples Taken 0 to 22 feet)
10
15 -
20
. .. S-1: Split-spoon sample taken at 22.0-24.0'. Very dense, wét, gray fine to
S-1122-241 17-37 | 78[2.0/1.6 medium SAND, some rock fragments, little Silt.
42-43
25 Top of Bedrock at 25 feet 5
5.0/5.0(100 ) 30 s R-1: Rard, fresh, gray MARBLE with no apparent foln: smooth to rough,
10 | R-1 ] 25-30 T very close to close sub-horizontal to sub-vertical, iren-oxide joint/fractures. FZ
5 25' - 33" Fractured zone: smoath, rough, very close to close, sub-horizontal
9 to sub-vertical, iron-oxide joint/fractures. FZ
12 5 Fz
14 ° Fz
11 5 FZ
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BFF CONSISTENCY HARDNESS WEATHERING NO. PER FT SPACING/THCKNESS ANGLE . ATTITUDE
04 . VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE (U] < VERY CLOSENVERY THIN €S HORIZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 Z-1 CLOSE/THN 535 SUB-HORIZONTAL
1030 MEDIUM DENSE 4 M.STIFF 3 MODERATELY HARD 3 MODERATE ® 0 1.3 MOD CLOSEMOD THICK |35 MODDIPPING
3050  DENSE 815 STIFF 4 HARD 4 SUGHT w 12 310 WIDE/THICK _ © 5585  GUB-VERTICAL
>80 VERYDENSE 1530 VSTFF S VERY HARD 5 FRESH >10 VERY WIDEVERY THICK 859  VERTICAL
© 230 - HARD
INCTES: R
1. Approximately Hn;:h-(hlck void observed benaath the concrete floor stal
2. Drilled to about 5.5 feet with a 3 7/8-Inch-diameter roller bit (void encountered by 4.5 and 5.5 fee’
3. Spun and washed 4-inch-diamater (HW) casing from 0 to 22 feet and took S-1
4. Removed HW casing and spun and washed 6-inch-diamater (SW) casing from 0 to 25 feet (top of bedrock). SW casing spun about 6-inches into the bedmck Interface stabilized with gre
5. Borehole advanced using fourth gear between 25 and 57 feet b.e.¢
{BORING NO. |MW-37




BORING LOG : ) |SH. 20f2

. . . BORING No. MW-37
Indmn Point Energy Center Reviewed by: M.A. Panti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO:____41.0017869.00 [COORDINATES:
" Bue NY "JG.SURF.EL. - 15.02feet -~ '~ INORTH: 463075.37
hana.n’ - [DATUM: NGVD 1929 EAST:  604604.87
ik . FINAL BORING DEPTH: 57 feet
DRILLING RIG MODEL: Davie DK51S [BORING COQ.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: N.A . |E0REMAN; Dave Carter : DATE | DEPTH [ CASING | STABILIZATION TIME
CASING SIZE: 4-inch and 6-inch diamater (HW and SW) JE : Anton Gallas R . -Refer to Table 6.1 for Gr Data
ICASING HAMMER: N.A_ DATE START: 1/04/08 ) | : B s :
[ROCK CORE: 3 7/8-inch-diametar (HQ) . [DATE END : 1/03/08 |
Y= {N SITU PROPERTI
Els . Zi | ¢ w ERTIES NO. OF
L1 g . = - - T
=l & &, £ § |wl3518| 18 Q3 HARDNESS | WEATHERING Fxsz%"ois-
[ e wi = S|lQw | = Flzv . a %] .
19194 a © S|lugiw| & (38 : z 1w -
|z o 2 2|l BER W -
KA o E‘ P B I z ‘5 g v g SAMPLE DESCRFPTDN g l‘-;)i '5 see below for see below for see below for
418|¢ H] E z E':‘,_’ S e £¥ : ’ o | = values values values
z! 8 @ ox| 2 15 3
< . 50| o w
=] -
9 &
13 | R-2| 30.35 so5.0] 100 66 |° Fz
12 5 FZ
14 5
15 5
35| 7 : - |5 . .
. 25 R-3: Hard, fresh, fine grained, gray MARBLE with no apparent foliation,
8 [ R-3]3540 5.0/5.0] 100 | 100 smooth, wide, sub-vertical, iron-oxide stained joints/fractures.
11 ' 50
Yo'
12 - 80 .
40| 13 -
R-4: Hard, fresh, fine grained, gray MARBLE with faint, very thin to thin sub]
12 | R-4] 4045 $.0/5.0} 100 | 100 horizontal to sub-vertical foliation: no appamt joints/fractures; trace
. ‘| ~]disseminated pyrite; trace mica, trace foliated breccia clasts.
7
10
451 10 -
Lo } R-5: Hard, fresh, fine grained, gray MARBLE with faint, very thin to thin,
12 | R-5 45-50 5.0/5.0| 100 { 100 sub-vertical foliation: smooth, close to moderately close, sub-vertical, iron-
oxide stained joints/fractures; trace mica, dissemi d pyrite; trace
14 breccia clasts;
14 ’
14
50 12
. R-6: Hard, fresh, fine grained, gray MARBLE with faint, very thin to thin,
12 | R-6 | 50-55 6.0/5.0) 100 | 100 medium to sub-vertical foliation: smooth, wide to close, sub-horizontal to
] sub-vertical, iron-oxide stained joints/fractures.
2
10 . . 53.4" trace di i d pyrite, mica, breccia clast.’
o
55| 10 . o
. . JR-7: Hard, fresh, fine grained, gray MARBLE with faint, very thin to thin, sub-
8 | R-7155-57 2.0/2.0] 100 ] 30 vertical to' moderately dipping foliation: smooth, wide to close, sub-hori; o] FZ
sub-vertical, i ide stained joil trace of di i pyrite,
12 mica, breccia clasts. . . FZ
: . 55.5'-58.5". Fracture zone, smooth close, subhorizontal to sub-vertical, iron-
oxide stained joints/fractures.
End of Boring at 57 Feet
60 )
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY P} CONSISTENCY HARDNESS WEATHERING ~ NO.PERFT SPACINGITHICKNESS ANGLE ATTITUTE
04 VERY LOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE m o _ | <= VERYCLOSEVERY THIN - o8 HORZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 2 21 CLOSEMTHN. - 535" SUBMORIZONTAL -
- 1030 MEDIUM DENSE 48 M. STIFF 3 MODERATELY HARD 3 MODERATE o 310 ¥ MOOCLOSEMOD THICK - A5 MOD DIPPING
3050  DENSE 815 STIFE 4 HARD ’ 4 BUGHT w 120 310 WIDEITHICK . 5585 SUBVERTICAL
>0 VERY DENSE 1530 VSTFF S VERYHARD 5 FRESH . >10° VERY WIDEVERY THICK . 859  VERTCAL
>30 . HARD . : i
INOTES:

6. Lost driling fluid between 55 and 57 feel
7. Monitoring wells installed within the borehole (refer to instailation log for details); 8" diameter well vault installed within concrete, flush with the ground surf

|BORING NO. |MW-37- |




BORING LOG

GZA GEOENVIRONMENTAL OF NEW YORI} Entergy BORING NO. MW-38
440 NINTH AVENUE, 18th FLOOR Indian Point Energy Center SHEET 10f 2
NEW YORK, NEW YORK 10001 Buchanan, NY GZA PROJECT NO. 41.0017869.1
GEOTECHNICAL CONSULTANTS - - PROJECT LOCATION Indian Point
B CO. ADT DRILLINGRIG CME 55 BORING COORDINATES N 603810.21. E 462505.68

F N -Doug Wood TYPE OF DRILLING GROUND SURFACE EL.(FT) 14.34 ft DATUM NGVD 1929
GZAENG. - Anton Gallas sw FINAL BORING DEPTH (FT) 40 ft DATE START/END 11/29-1211/05

SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF
A 2" SPLIT SPOON DRIVEN USING A 140 Ib. HAMMER FALLING 30 IN

Reviewed by: M.A. Ponti, Jr. - D. Schipper
: GROUNDWATER READINGS

DATE | TIME WATER CASING

STABILIZATION TIME

TYPE OF HAMMER: AUTOMATIC DONUT REFERTO TABLE 6.1 FOR GROUNDWATER DATA
_ SAFETY SLIDING '
CASING SIZE: 6" CORESIZE  NA’
DEPTH SAMPLE . . SAMPLE DESCRIPTION @ PROFILE-
feet | NO| DEPTH PEN / REC RECOVERY | BLOWS per6" E
(Feety " | (inch/inch) (%) RQD (%) =
. e 1
Boring was advanced with vacuum truck from 0.2 ft to 7.0 ft. )
5
10
s-11 145-16.5 24/20 3-8 Medium dense, fine to coarse, gray Gravel, little fine to coarsel
: Sand, trace Silt, wet.
1 ' 11-17
20
25 s-2| 24-28 24/18 - " 4.5 Loose, brown fine to coarse SAND, some fine Gravel, little Silg
4-3
30
GRANULAR SOILS COHESIVE SOILS NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Performed vacuum excavation from O to 7 feet.
04 VERY LOOSE <2 VERY SOFT |2. Drove and washed casing to samp]ing depths from 7 to 38 feet.
410 LOOSE 24 SOFT : ’
10-30  MEDIUM DENSE 4-8 M.STIFF  |HSA-Hollow Stem Auger
30-50 DENSE 8-15 STIFF MR-Mud Rotary
>50 VERY DENSE 15-30 V. STIFF MRC-Mud Rotary with continuous casing
>30 HARD SW-Spin and Wash

.’

GZA

[BORING NO. Mw-38




BORING LOG

GZA GEOENVIRONMENTAL OF NEW YORK

GZA

Entergy ) ) BORING NO. MW-38
440 NINTH AVENUE, 18th FLOOR Indian Point Energy Center SHEET 2 of 2
NEW YORK, NEW YORK 10001 Buchanan, NY GZA PROJECT NO. 41.0017869.1
GEOTECHNICAL CONSULTANTS ' : PROJECT LOCATION Indian Point
BORING CO. ADT DRILLING RIG  CME 55 BORING COORDINATES N 603810.21 E 462505.68
FOREMAN  Doug Wood TYPE OF DRILLING GROUND SURFACE EL.(FT) 14.34 ft DATUM NGVD 1929
GZAENG.  Anton Gallas - SW i FINAL BORING DEPTH (FT) . 40 ft DATE START/END 11/29-12/1/05
- ' Reviewed by: M.A. Ponti, Jr. - D. Schipper
SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS .
A 2" SPLIT SPOON DRIVEN USING A 140 Ib. HAMMER FALLING 30 IN DATE TIME WATER CASING * STABILIZATION TIME
TYPE OF HAMMER: AUTOMATIC DONUT REFER TO TABLE 6.1 FOR GROUNDWATER DATA
SAFETY SLIDING
CASING SIZE: 8" CORE SIZE __N/A . .
DEPTH -_.SAMPLE . . SAMPLE DESCRIPTION o PROFILE
feet | NO| DEPTH PEN/REC | RECOVERY | BLOWS per6’ g
( Feet) (inch / inch) (%) RQD (%) : . ) =
30 s3] 2931 "24/15 - 3.13 Medium dense, gray fine GRAVEL, some coarse to fine -
' ' Sand, little Silt.
14-18 i
35
s-4| 3840 24/18 11-13- |Medium dense, gray fine to medium SAND, little Silt.
" 40 15-27
‘ End of boring at 40 feet
45
50
155
60
GRANULAR SOILS COHESIVE SOILS NOTES
BLOWS/FT DENSITY BLOWS/FT DENSITY 3. Installed monitoring well within borehole (refer to installation log for details).
04 VERYLOOSE <2 . VERYSOFT
410 LOOSE 24 SOFT '
10-30  MEDIUM DENSE 48 M. STIFF  |HSA-Holiow Stem Auger
30-50 DENSE 8-15 STIFF MR-Mud Rotary
>50 VERY DENSE 15-30 - V. STIFF MRC-Mud Rotary with continuous casing
. >30 HARD SW-Spin and Wash

_ |BORING NO. MW-38




BORING LOG

SH.1_OF 7
. . BORING No. MW-39 :
Indian Point Energy Center Roviewsd by WA Poni T~ D_Sahib
Entergy Nuclear Northeast PROJECT NO: __41.0017869.10 JCOORDINATES:
Buchanan, NY G. SURF. EL. 81.83 feet NORTH: 462425.51
’ '@TUM: NGVD 1929 EAST:  604676.87
: . JFINAL BORING DEPTH: 200 feet i i .
DRILLING RIG MODEL: CME 55 Truck Rig BORING CO.: Aquifer Driling and Testing GROUND WATER READINGS -
ISAMPLER HAMMER: N.A. FOREMAN: Doug Wood : "DATE | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 4-inch diametsr (HW) ENGINEER: Daniela Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N/A DATE START: 2/1/06 [ :
[ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 2/10/06 I .
E d o B E s 2 % IN SITU PROPERTIES NO. OF
HIEA RS x zE & 9 3 FRACTURES
E ER z 2 w gg § _ é‘ g g 8 " HARDNESS WEATHERING PER FOOT
T2l 8 & © S|ug|w | 13 2 w. :
T o w 2 Tl 29 4
£ z =8 > 5153 gig £ 2' SAMPLE DESCRIPTION & S | seebeiowfor see below for | see below for
alfg|g & g z E y ; «© 29 55 =z values values values
m X [ = . Il
il 358 | |B £ w '
“ 1,2,3,4,5 1,2,3,4,5 1,2,3 ,4,%
5
. {No'Soil Samples Taken )
10 .
15
20
1
Top of Bedrock at 24.5 feet
. 245 ard, sightly weathered to fresh, fine grained gray Wi
251 2 | R1| 27 2.5/2.0] 80 | 72 faint, very thin, sub-vertical foliation: rough, very close, sub-vertical, NA|
moderately weathered, iron-oxide stained joints/fractures; faint mylonized
4 texture. ' 2
2 : . 0
R2: Hard, slightly weathered to fresh, fine grained gray MARBLE with :
2 | R2 ] 27-32 5.0/4.5| 100 | 90 Maint, very thin, sub-horizontal to sub-vertical, slightly to mod ly 0
) 'weathered, iron-oxide stained joints/fractures.
3 2
30| 3 2
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING mmn SPACING/THCKNESS AtELE ATTITUDE
T 04 VERY LOOSE < VERY SOFT 1 VERY SOFT 1 COMPLETE . (U] o <Z VERY CLOSENERY THIN s HORZONTAL
410 LOOSE . 24 SOFT 2 MEDIUM 2 SEVERE @ 1.2 21" CLOSETHIN 525 SUB-HORIZONTAL
1030 MEDIUM DENSE 43 M, STIFF 3 MODERATELY HARD 3 MODERATE =] 310 13 MOD CLOSEMOD THICK 35°.55" MOD DIPPING
3050 DENSE 815 STIFF 4 HARD 4 SUGHT @ 1420 ¥-10 WIDE/THICK §5°.85° SUB-VERTICAL
>50 VERY DENSE 1530 VETIFF $  VERYHARD § FRESH ° >10° VERY WIDE/VERY THICK 85°-90" _VERTICAL -
. ) >3 HARD
| iy - = = -
1. Performed 8-inch- vacuum fto 8 feet. Spun and washed 4-inch-diameter (HW) casing from 8 to 24.5 feet {top of bedrock). Casing spun 6 inches into bedro
Interface sealed with grout. NA indicates no data availabie
|BORING NO. |MW-39




BORING LOG sz or 7
. . . BORING No. MW-39
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO:__ 41.0017869.10 CODRDINATES:
Buchanan, NY G. SURF. EL. 81.83 feet NORTH: 462425.51
’ DATUM: NGVD 1929 EAST:  604676.87
FINAL BORING DEPTH: 200 feet
DRILLING RIG MODEL: CME 55 Truck Rig BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS.
SAMPLER HAMMER: N.A_ ._{FOREMAN: Doug Wood DATE- | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 4-inch diametsr (HW) ENGINEER: Daniela Bastos/Maurice Pontt Refer to Table 6.1 for G Data
CASING HAMMER: N/A DATE START: 211/06 | : :
ROCK CORE: 3 7/8-inch diameter (HQ) [DATE END : 2/10/06 I
E P E gg ;\? 2 % IN SITU PROPERTIES NO. OF
HEAR™ z 2| o S : - | FRACTURES
clElel = s wl3518 1] - 2 E g . HARDNESS WEATHERING | * oo’ conr
=tolQg o © J|luwd |l g | R332 > ] .
Tjz1i© ui 2 L|lxl =129 W - - — - -
Elzl g S g S| = Z g g 3 2 SAMPLE DESCRIPTION % o '6 see below for see below for see below for
wlg| & 4 3 2 § & 9|z 23 %] z values values® values
2| 8 x| 5 =2 2
K @ 8ol » a w H
[ 1,2,3,4,5, [1,2,3,4,2
4 1
4 . . 1
R3: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 | R3 13237 5.0/5.0( 100 | 100 ."Jvertical foliation: no apparent jointsfractures. 9
3 ' 2
35) 4 3
4 0
4 . 9
N R4: Hard, fresh, fine grained, gray MARBLE with very thin, sub-vertical
2 | R4 {3742 5.0/5.01 100 { 100 foliation: smooth, very close to moderately close, sub-horizontal to 0
3 moderately dipping, iron-oxide stained joints/fractures.
: 2
40| 4 3
4 0
4 0
RS: Hard, fresh, fine grained, gray MARBLE, with faint, very thin, sub-
4 | R5 {4247 5.0/5.0] 100 | 100 vertical foliation: close to moderately close, sub-horizontal, slightly 2
ed, iron-oxide stained joi .
4 0
45] 4 1Y
4 1
4 . 0
X L. . R6: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
4 | R6 |47-52 5.0/5.0] 100§ 85 vertical foliation: one smooth, wide, sub-horizontal to vertical, stightly 0
. fweathered, joint/fracture.
. 1
50} 3 0
3 0
4 . . 0
R7: Hard, fresh, fine grained white to gray MARBLE with faint, very thin,
3.5| R7 j52-57 5.0/5.0] 100 | 100 sub-vertical to convoluted foliation: one smooth, widely spaced, sub- 1
3 . horizontal, iron-oxide stained joint/fracture. .
: . 0
55(3.5 . 0
3.5 ' 0
35 ) e Lo 0
’ R8: Hard, fresh, fine grained,; light gray to white MARBLE with faint, very
4 | R8 |57-62 5.0/5.0| 100 | 100 thin, to thin, convoluted to sub-vertical foliation: one rough, moderately 0
3 close to wide, sub-vertical, i ide stained joir
- ~. 0
60| 3 al 0
GRANULAR SOILS COHESIVE SOILS . ROCK CORE CHARACTERISTICS JOINTFRACTURE CHARACTERISTICS
oFF DENSITY BPF CONSISTENCY - HARDNESS~ WEATHERING G- PER FT ~ SPACING/THCKNESS ANGLE ATTITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE ~ o o <2 VERY CLOSENERY THIN ¢S HORIZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ - 12 41" CLOSETHIN - 5°3°  SUBHORIZONTAL
1030 MEDIUMDENSE 48 L STIFF 3 MODERATELY HARD 3 MODERATE @ 3w - 113" MOD CLOSEMAD THICK 355" MOD OIPPING
3050 DENSE 815 STIFF ‘4 HARD 4 SLIGHT “ . 1w 30 WIDEITHICK . S5°65° . SUBVERTICAL
>80  VERY DENSE 1530 VSTIFF S VERY HARD 5 FRESH >10' VERY WIDE/VERY THICK 85°60°  VERTIGAL ’
230 HARD ) )
NOTES

* [BORING NO. [Mw-3s




BORING LOG

N SH.3 OF 7
N . : BORING No. MW-39
Indian Point Energy Center Reviewed by, MA. Ponti, Jr._- D_ Schipper
Entergy Nuclear Northeast PROJECT NO.___41.0017869.10 JCOORDINATES:
Buchanan, NY G_SURF.EL.___ 8183 feet NORTH: 46242551
2 'Q\TUM: NGVD 1929 EAST. _ 604676.87
FINAL BORING DEPTH: 200 feet
* IDRILLING RIG MODEL: CME 55 Truck Rig [8ORING CO.: Aquifer Drilting and Testing . GROUND WATER READINGS
SAMPLER HAMMER: N.A. FOREMAN: Doug Wood DATE | DEPTH | CASING | STABILIZATION TIME
CASING SIZE: 4-inch diameter (HW) -|ENGINEER: Daniela Bastos/Maurice Porti -Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: NIA DATE START: 2/1/06 |
ROCK CORE: 3 7/8-inch diamstar (HQ) - §DATE END : 211006 | I
— . = IN SITU PROPERTI
£ls] = gE| ¢ 8 w — ES NO. OF
2 -4 -3 ‘T z 5 by =} o . FRACTURES
E g &J ) ,:E g ‘5’ 35 E . —Q‘ g g g - HARDNESS WEATHERING PER FOOT
“le 9| & o |2|udluw| |3 w -
I o i © FA e i
E £|2 8 2 $1Z3 £1lg z 2‘ SAMPLE DESCRIPTION o 5 see below for see below for see below for
mio |9t H = zalele |28 ] z . values values values
a0 | & % 2] z| Wa 2 =££ Q0 «
2|z a 2515 g - g
4 9 58 <] s w H
23 1,2,3 4.2
3
4 ] . 1
R9; Hard, fresh, fine grained gray MARBLE with faint, very thin, sub-
3 | RS [ 62-67 5.0/5.0| 100 { 95 vertical foliation: rough to smooth, close to moderately close, sub-vertical, 0
: iron-oxide stained joints/fractures; mylonized texture.
4 : 1
65| 4 2
3 0
4 0
| ‘IR10: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3.5{R10]| 67-72 6.0/5.0( 100 100! - Jvertical foliation: rough to smooth, close to moderately close, horizontal to 1}
b-hori i ide stained joi ; mylonized texture.
3 N . 1
70135 1
3 1
35 . . . .
. R11: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3.5{R11| 72-T7 5.0/5.0| 100 { 100 vertical foliation: smooth, close to moderately. close, sub-horizontal, iron- 1
oxide stained joints/fractures.
3 . . 0
751 3.5 0
3 . 1
4 1
R12: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
4_jR12[ 77-82 5.0/5.0f 100 | 100 vertical foliation: smooth, close to ly close, i I, iron- 1
3 oxide stained joints/fractures; mylonized texture.
0
80| 4 1
4 1
4 1]
E R13: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
4 |R13| 82-87 5.0/5:0¢ 100 | 100 vertical foliation: no apparent joints/fractures. 0
3 0
85| 4 0
3 0
4 . -
. R14: Hard, fresh, ﬁlje grained, gray MARBLE with faint, very thin, sub-
4 {R14)87-62 5.0/5.0) 100} 82 vertical foliation: smooth, very close to moderately close, sub-horizontal to
. y dipping, ir ide stained joi ylonized texture.
135
S0l 4
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF © DENSITY BPF CONS]ST-ELM?V HARDNESS WEATHERING NO. PER FY SPACING/THICKNESS ANGLE . ATTITUCE
04 VERY LOOSE @ VERY SOFT 1 VERYSOFT 1 COMPLETE m o . <2 VERY CLOSEVERY THIN o5 HORZONTAL
410 LOOSE ~ 24 BOFT 2 MEDIUM 2 SEVERE - @ 12 21" CLOSE/THIN 5 BUB-HORIZONTAL
1030  MEDIUM DENSE 48 M, STIFF 3 MODERATELY HARD 3 MODERATE @ 310 13 MOD CLOSEMOD THICK 35°55°  MOD DIPPING
3050  DENSE 815 STIFF 4  HARD 4 SUGHT @ 1o 310 WIDE/THICK £5°85° BUB-VERTICAL
>50 VERY DENSE 1530 V.STIFF 5 VERYHARD 5 FRESH 10" VERY WIDE/VERY THICK 85°00" VERTICAL
>30 HARD

|BORING NO. [mw-39




BORING LOG v SH.4 OF 7

. . BORING No. MW-39
indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO___ 41.0017869.10 [COORDINATES:
Buchanan, NY . |G-SURF.EL.___B81.83 feet NORTH: 462425.51
. ’ - DATUM: NGVD 1929 EAST:  604676.87
. - . FINAL BORING DEPTH: 200 feet
DRILLING RIG MODEL: CME 55 Truck Rig {BORING CO.: Aguifer Driling and Testing - - GROUND WATER READINGS
SAMPLER HAMMER. N.A. B FOREMAN: Doug Wood DATE | _DEPTH | CASING STABILIZATION TIME
[CASING SIZE: d-inch diameter (HW) ENGINEER; Danisla Bastos/Mautice Ponti . Refer to Table 6.1 for Ground Data
[CASING HAMMER: NIA DATE START: 2/1/08 1 : .
ROCK CORE: 3 7/8-inch diamter (HQ) [DATE END : 2/10/06 |
= IN SITU PROPERTIES

elsl e Z g s 9 w [ NO. OF

Z| 2 w . o o .

E I 5 zt | o 3 Sa HARDNESS .| WEATHERING | TRACTURES
ElZ|z]| & Z JYlsgle|gle@ NE|aw | PeErRFoOT
Z|l o o © o | W w. [ 2|3 ]

T 5} uJ 2 < |a® 29 w g -
£ z |8 g $133 £|e z 3 SAMPLE DESCRIPTION 3 5 see below for see below for see below for
882! & g (z|&% 2 Elzo Fg 1= values . values values
@ x| & =2 i
33 85| ¢ g g g
D & 1,2,3,4 =
s
3 .
. - R15: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 | R15] 92-97 5.0/5.0] 100 | 100 vertical to convoluted fioatation: two, rough to smooth, close, sub-vertical,
ide stained joil tures; mylonized texture.

3
95| 3

2

4 .

. R16: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 | R16]97-102 5.0/5.0] 100 | 80 vertical to convoluted foliation: rough, wide, sub-vertical, slightly
) . Jweathered joints/fractures; mylonized texture. .
2 . . -
100 & .
101.0' Dissolution with pitting and vugs.
2 . . 2
4 N .
“102- R17: Hard, fresh, fine grained, gray MARBLE with faint very thin, sub-
4 {R17| 107 -45.0/5.0] 100 85 vertica! foliation: rough to smooth, very close, slightly weathered, sub-
B . veriical, iron oxide stained joints/fractures; mylonized texture;
4.5 N 104.9-105.6" Fractured zone, rough to smooth, very close, slightly Fz
jweathered, sub-vertical, iron-oxide stained joints/fractures; mylonized
105 4.5 texture.
4
4 .
107- R18: Hard, fresh, fine grained, gray MARBLE with faint, very thin,

35|R18[ 112 5.0/5.0| 100 | 100 horizontal to sub-vertical foliation: no apparent joints/fractures.

4
110] 3.5

4

4 . .

112- K : R19: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
4 {R19] 117 5.0/5.0} 100§ 82 vertical to convoluted foliation: smooth, very close to wide, horizontal to
1 . sub-vertical, iron-oxide stained joints/fractures; mylonized texture; . .
3 ) 114.1-115.0': F d zone, very close, rough to smooth, horizontat to * FZ
sub-vertical, iron-oxide stained joints/ ’
115] 3
4
4 . B .
117- R20: Hard, fresh, sound, fine grained, gray MARBLE with faint, very thin,
3 |R2o| 122 5.0/5.0| 100 | 100 sub-vertical to luted foliation: no app joints/fractures; trace
pyrite clustes within matrix. . E
3 ¥
1200 3 ) N £ % i La
GRANULAR SOILS COHESIVE SOILS : ROCK CORE CHARACTERISTICS B . JOINTIFRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS - - ANGLE ATTIVUDE
04 VERY LOOSE < - VERY SOFT 1 VERYSOFT 1 COMPLETE . @ o <Z VERY CLOSENVERY THIN o5 HORZONTAL
410 LooSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 241 CLOSETHIN . ’ 535 SUBHORIZONTAL
1030 MEDIUM DENSE 8 M. STFF 3 MODERATELY HARD 3 MODERATE ! & 310 147 MOD CLOSE/MOD THICK | 35°85  MOD DIFPING
3050 DENSE 815 STIFF 4  HARD 4 SUGHT @ 1120 310" WIDETHICK ‘ 55°.85" SUB-VERTICAL
>50  VERY DENSE 1530 VSTIFF 5  VERYHARD 5 FRESH 10 VERY WIDE/VERY THICK i 8590"  VERTICAL, '
>30 HARD |
INOTES:
2. RQD affected by one sub-vertical Joi between 99 and 100 fee

[BORING NO. |Mw-39




BORING LOG

SH.5 OF 7
. . BORING No. MW-39
indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO: __41.0017869.10 JCOORDINATES:
nan, NY. G. SURF. EL. 81.83 feet NORTH: 462425.51
Buchana ’ DATUM: NGVD 1929 EAST:  604676.87
: : FINAL BORING DEPTH: 200 feet
DRILLING RIG MODEL: CME 55 Truck Rig [BORING CO.:_Aquifer Drilting and Testing GROUND WATER READINGS
[SAMPLER HAMMER: NA. [FOREMAN: Doug Wood DATE | DEPTH | CASING STABILIZATION TIME
ICASING SIZE:: 4-inch diamatar (HW) ENGINEER: Daniela Bastos/Maurice Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N/A DATE START: 2/1/06 I
ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 210/06 |
E s - gg < 2 % IN SITU PROPERTIES  NO.OF
= i 4 < 3.
P I - 5 2Ll o 3N Sa HARDNESS | weaTHERING | FRACTURES
ElZ| ¥ E H u|l3g| 2| < |ag N ) PER FOOT
=l o Q o by | ul w |- 23 ) . . . o w
T 5] w - - 20 n:
g iz;- 3 S @ Bl z g ‘(‘53 SAMPLE DESCRIPTION = u 5 see below for see below for see below for
wio|l4Yy}l Yy = Ziiole |25 o =z values values values
o0 a a o z o =) 5= Q0
= a el = = < : &
| 2 @ 2515 z 4 o
w9 gg | R a w H
24 1,2,3,4,5 3,4 %)
3 0
3 0
122- R21: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 |R21] 127 5.0/5.0| 100 | 95 vertical foliation: smooth very close to wide, hori 1o sub- 2
iron-oxide stained joints/fractures; mylonized texture;
4 122.7-124.5". Dissolution, pitted along healed calcifi ed jomls/fmctures. 9
125] 3 0
3 2
3 ) 0
127- R22: Hard, fresh, fine grained, gray MARBLE with faint, very thin,
4 JR22{ 132 5.0/5.0{ 100 | 94 convoluted to sub-vertical foliation: smooth to rough, very close o 1
. y close, sub-h to dipping, iron-oxide stained
3 joints/fractures; d texture; di d pyrite clusters; 2
126.8-128.9" Iron-oxme stained Jolntslfral:wres
130] 3 0
4 1
4 1
132- R23: Hard, fresh, fine grained, gray MARBLE with faint very thin,
3 [R23| 137 5.0/5.0] 100 | 100 convoluted to sub-vertical foliation: smooth to rough, mod: ly close to 0
wide, moderately dipping, iron-oxide stained joints/fractures. .
4 ’ 1
135 3 0
3 0
3 [}
137- R24: Hard, fresh, fine grained, gray MARBLE with faint, very thin,
4 |R24| 142 5.0/5.0] 100 | 100 convoluted to sub-vertical foiiation: smooth to rough, moderately close, [
. o mederately dipping, iron-oxide stained joints/fractures. -
. /0
140{ 4 40
: ;
3 0
142- - R25: Hard, fresh, fine grained, light gray to gray MARBLE with faint, very
3 | R25| 147 5.0/5.01 100 | 100 thin, sub-horizontal foliation: smooth to rough, close to wide, horizontal to 2
R moderately dipping, iron-oxide stained joints/fractures.
. 1
145| 4 0
4 0
3 . 0
147- . JR26: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 [R26]| 152 5.0/5.0| 100 | 100 . Jverticai foliation: smooth, wide, sub-vertical, iron-oxide stained 0
joints/fractures; mylonized texture; slightly pitted along healed, calcaﬁed
3 ficints/fractures. 1
150] 4 | L. )]
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSTTY BPF ‘CONSISTENCY HARDNESS WEATHERING NO. FER FT 'SPACING/THICKNESS ANGLE ATTITUDE
04 VERY LOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE @ o <Z VERY CLOSENVERY THIN 05 HORZONTAL
410 toose 24 soFt 2 MEDUM 2 SEVERE @ 12 21 CLOSE/THIN 53" SUB-HORZONTAL
1030 MEDIUM DENSE 48 M.STIFF 3 MODERATELY HARD 3 MODERATE ® 310 1'% MOD CLOSE/MOD THICK 35°-55" MOD DIPPING
3050  DENSE 815 STIFF -~ 4  HARD 4 SUGHT @ 1w 10 WIDESTHICK 55°85° SUB-VERTICAL
>50  VERY DENSE 1530 VETIFF 5 VERY HARD S FRESH : >10° VERY WADEVERY THICK 85790 VERTICAL
>20 HARD
OTES,

[BORING -NO. |MW-39




BORING LOG . , lss oF 7
. . BORING No. MW-39
Indian Point Energy Center - - - -
Reviewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO: __41.0017869.10 [COORDINATES:
. Buchanan, NY G. SURF. EL. 81.83 feet NORTH: 462425.51
’ DATUM: NGVD 1929 - EAST:  604676.87
- . FINAL BORING DEPTH: 200 feet
IDRILLING RIG MODEL: CME 55 Truck Rig BORING CO.: Aquifer Drilling and Testing - GROUND WATER READINGS -
SAMPLER HAMMER: N.A. [FOREMAN: Doug Weod DATE | _DEPTH | CASING | STABILIZATION TIM
CASING S{ZE: 4-inch diametar (HW) [ENGINEER: Daniela Bastos/Maurice Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N/A DATE START: 2/1/06 {
[ROCK CORE: 3 7/8-inch diameter (HQ) DATE END : 2/10/06 |
E P o gE s 2 . % IN SITU PROPERTIES : NO. OF
2|z L I ZEl S (e} FRACTURES
clslel g | 2 |u|ssl8].|22 E'B , | remoness | weatherie | TTETT S
Ll E| S |2(8215]|83 el —
B o w - 4 29 wa
E E > S @ £ ~ ; c g ; ; SAMPLE DESCRIPTION g u '5 see below for see below for see below for
181817 | & g z E w ;:, kL 55 = values values values
m X = o
z| 3 gsle E ) g ’ H
@' 1,2,3,4,5, .]1,2,3,4,5 ]1,2,3,4 2
3 " 0
3 0
152- R27: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
3 |R27| 157 5.0/5.0{ 100} 100 vertical foliation: no apparent joints/fractures; slightly pitted and vuggy; 0
texture; pyritized. . .
2 . 0
1585( 4 0
3 d g
3 : ) . . o 1
157- R28: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin, )
4 |R28] 162 5.0/5.0 100 | 100 sub-vertical foliation: smooth, moderately close to wide, slightly 3 1
jweathered, sub-vertical joints/fractures; )
10 158.2-160.5': Very hard, smokey gray quartz-rich zone. A
160 7 ) ' 0
10 1
10 ' ’ : 0
162- R29: Moderately hard to hard, slightly weathered to fresh, fine grained
5 | R29| 167 5.0/5.01 100 | 100 gray MARBLE with faint, very thin, sub-vertical, foliation: no apparent 0
Yjoints/fractures. .
4 0
165] 5 ’ 0
4 0
5 ]
167- . R-30: Hard, fresh, fine grained, gray MARBLE with faint, very thin,
5 |R30} 172 5.0/5.0] 100 | 100 convoluted foliation: smooth, moderately close, horizontal to moderately o
{dipping, slightly weathered joints/fractures; disseminated pyrite.
5 . . 1
170| 4 1
3 0
4 v ' . : 9
172- R31: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
2 |R31} 177 4.0/5.0] 80 | 75 vertical foliation: no apparent joints/fractures; slightly pitted texture; 0
disseminated pyrite. .
3 -1 0
175 3 0
3 S [
3 . . . 0
177- R32: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
4 |R32} 182 5.0/5.0] 100 } 100 vertical foliation: no apparent joints/fractures. 0
3 0
180 4 . 0
GRANULAR SOILS COMESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BFF CONSISTENCY HARDNESS WEATHERING NO. PERFT K ‘SPACING/THICKNESS ANGLE ATTITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE @ o° <2 VERY CLOSENVERY THIN 05 HORZONTAL
410 LOOSE 24 SOFT .2 MEDIUM 2 SEVERE @ 12 21 CLOSE/THIN R 535" SUB-HORIZONTAL
_ 1030 MEDIUMDENSE a8 M.STIFF 3 MODERATELY HARD 3 MODERATE . ® 310 13 MOD CLOSEMOD THICK IS MOD DIPRING
050 DENSE 815 STIFF 4 HARD 4 SUGHT W 120 A0 WIDEITHICK | 8585 SUBVERTICAL
>50  VERYDENSE 1530 VSTIFF S VERYHARD 5 FRESH >10' VERY WADEVERY THICK 85790 VERTICAL
- >30 HARD . i}
. [NOTES;
43, HQ rock coring difficutt between 158 and 161 feetbeg -
|BORING NO.  [MW-39




BORING LOG [SH. 7 OF 7
. . : BORING No. MW-39
Indian Point Energy Center Reviewed by MA Poni Jr- D,
Entergy Nuclear Northeast PROJECT NO.__ 471.0017869.10____ [COORDINATES:
Buchanan, NY . G. SURF. EL. 81.83 feet NORTH: 462425.51
? DATUM: NGVD 1929 EAST:  604576.87
. . FINAL BORING DEPTH: 200 feet
DRILLING RIG'MODEL: CME 55 Truck Rig BORING CO.: Aquiter Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: NA. . JForREMAN: Doug Woad DATE | DEPTH | CASING STABILIZATION TIME
CASING SIZE: 4-inch diameter (HW) JE : Daniela rice Ponti Refer to Table 6.1 for G Data
[CASING HAMMER: NA DATE START: 211/08 [ .
[ROCK CORE: 3 7/B-inch diameter (HQ) DATE END : 2/10/06 |
= . . IN SITU PROPERTIES
Elsl e 2E| # 9 w . NO. OF
& SF| & N B
~2[5| 2| & EL| o s Sa HARDNESS | WEATHERING | FRACTURES
Flz| e z L8|l e2| |22 o4 o |- PER FOOT
=lol| @ o © S|luglw| |3 w w L
T Q ] - |z =0 4 0
5 é o 8 » 1532 z S '5 ‘:('. SAMPLE DESCRIPTION & u 5 see below for see below for see below for
alg s @ % z|@8fS|e 28 5o z values values values
| = @ Ll & =} g : : it
&|.8 581 ¢ x w 2
B 123 - . 4  Z
4 0
3 0
182- R33: Hard, fresh, fine grained, gray MARBLE with faint, very thin to thin,
4 |R33| 187 5.0/5.0{ 100 | 100 .Isub-vertical foliation: one, rough, wide, sub-vertical, slightly weathered 1
. joint/fracture; disseminated pyrite; slightly pitted texture.
3 . 0
1850 3 0
3 0
3 . ) ' 0
187- R34: Hard, fresh; fine grained, gray MARBLE with faint, very thin, vertical
3. | R34 192 5.0/5.0{ 100 | 100 fohallan mugh very close to close, sub-horizontal to vertical, slightly 0
) d joints/ ; healed, fault breccia; disseminated .
3 pyrite’ pitted vugularlexture FZ S
. 188.6'-189.9"; Fractured zone, rough, very close, sub-harizontal to-vertical
190]_3 slightty weathered joints/fractures. FZ_ S
3 1
3 . - ) . 0
792- . | R35: Hard, fresh, fine grained, gray MARBLE with faint, very thin sub-
4 |R35] 197 5.0/5.0] 100 | 100 vertical foliation: no apparent joints/fractures. o
3 0
195 3 41 0
s El ;
4 5 : . . 2% 0
R 197- . R36: Hard, fresh, fine grained, gray MARBLE with faint, very thin sub- § 3
3 |R36] 200 3.0/3.0{ 100 | 100 verticat foliation: one mugh wude moderately dipping, slightly weathered | 0
- - - R 3omllfracture - % 7
1
2000 4 § % 0
End of Boring at 200 Feet 4
205
210
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF CENSITY BPF - CONSISTENCY HARDNESS WEATHERING ~ 'NO. PER FT 'SPACING/THCKNESS ANGLE ATITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE W e <Z VERY CLOSENVERY THIN S5 HORIZONTAL
410 . LOOSE 24 SOFT 2 MEDWM 2 SEVERE @ 12 7.1 CLOSETHIN 5% SUBHORIZONTAL
1030 MEDIUM DENSE 48 M. STIFF 3 MODERATELY HARD 3 MODERATE ® 30 -3 MOD CLOSE/MOD THICK I MODDIPPING
3060  DENSE 815 STIFF 4 WD 4 SUGHT w 12 F10 WIDESTHICK S585°  SUB-VERTICAL
>0 VERY DENSE 1520 V.STIFF S VERYHARD § FRESH >10° VERY WADEVERY THICK 85°90°  VERTICAL
>30 HARD )

WNOTES:

4. Waterloo multi-level sampling system installed within the borehote (refer to installation log for details); 2-foot by 2-foot by 2-foot well vault installed within concrete, flush with the ground suri

{[BORING NO. |Mw-39




BORING LOG i ISH. 1‘ OF 7 —l

. . BORING NO. MW- 40
Indian Point Energy Center : Reviewed by: M.A. Ponti, Jr. - D. Schipper
Entergy Nuclear Northeast PROJECT NO: _41.0017869.00 JCOORDINATES:
" Buchanan, NY ) . |G SURF.EL. . 74.95 feet - NORTH: 461950.51
DATUM: NGVG 1929 EAST:  603899.35
s ;- - [FINAL BORING DEPTH : 200 feet
DRILLING RIG MODEL: CME 55 Truck Rig . BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER: Spiit Spoon FOREMAN: Doug Waod DATE [ DEPTH [__CASING | STABILIZATION TIME
ICASING SIZE: 4-inch diameter (HW) e JENGINEER: Anton Gatlas/Daniela Bastas/David aurice Panti ._.Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. [DATE START: 1/20/06 |
[ROCK CORE: 3 7/8-inch diamater (HQ) : DATE END : 1/30/05 |
E 5 e 2 E & 2 uzJ IN SITU PROPERTIES NO. OF
: T SE S o]
clElel = A R T s Sol HARDNESS | weATHERING | TRacTon=S
E|2|g]| E 2 |8ldd| 2| g|82 ad |l o
g wo. © JZ| e w < |z0 A o g -
E QE: E S %’ s = 5 g 8 3 2' SAMPLE DESCRIPTION % o § see below for see below for see below for
z o © e =
8l81¢ z 5 z|@ 5 2 i [ g 2 values values values :
ilg| = 8|5 g g g
o [=4 a =1
D 1,2,3, 4,5 1,2,3,4,5 1,2,3,4,2
0 -
{No Soil Samples Taken) .
5 Top of Bedrock at 5 ft.
(Weathered Bedrock)
: . B 1
- . R1: Hard, fresh to slightly weathered, medium to coarse grained, light gray,
10 R1| 911 2.0/1.8] 80 0 saccheroidal MARBLE recovered as coarse gravel to cobble size, angular
- fragments with iron-stained surfaces or weakly healed breccia with
d gamet.
. . R2: Hard _fresh to slightly weathered fine grained, gray MARBLE with
R2 | 11-16 5.0/3.6] 72 0 faint, very thing, sub-vertical foliation; smooth, very close to close,
moderately dipping to sub—vemcal silt coated iron-oxide stained
joints/fractures. .
15 .
R3: Hard, fresh to slightly weathered, fine to coarse grained light gray
R3 | 1621 5.0/4.3] 86 | 60 }saccheroidal MARBLE, with faint, sub-vertical foliation: smooth, very close
to close, sub-horizontal to sub-vertical, iron-oxide stained joints/ffractures;
healed breccia with pervasive very thin calcite veins, dissolution and filling
of calcite veins.
20 i
- R4: Hard, fresh, fine grained, gray, MARBLE, with very thin, sub-vertical
R4 | 21-26 5.0/4.3| 86.| 52 iation: smooth, very close to close, sub-harizontal to sub-vertical, iron-
oxide stained joints/fractures; healed fault breccia.
25
R5: Hard, fresh to moderately weathered, fine grained, gray, MARBLE,
RS | 26-31 5.0/4.5| 90 |-58 with sub-vertical foliation: smooth to rough, very close-to close, sub-
. . ’ horizontal to sub-vertical, iron-oxide stained joints/fractures;
28.8'-31.1": Fractured zone, rough, very close, sub-horizontal to sub-
vertical, iron-oxide stained, joints/fractures;
29.5-32.0": Recovered as coarse grave size angular fragments of MARBLE
20 with viable iron stained surfaces and pelliic mhodasts FZ-
GRANULAR SOILS COHESIVE SOILS - ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY SFF CONSISTENCY HARDNESS WEATHERING _ - NO. PERFT - 'SPACINGITHCKNESS ANGLE ATTITUCE R
o4 VERY LOOSE  ~ <. VERY SOFT 1 VERYSOFT 1 COMPLETE wm o <&  VERY CLOSENERY THIN (24 HORIZONTAL !
410 LOOSE 24 SOFT 2 MEDRM . 2 SEVERE @ 12 ¥ CLOSEMMIN - S35 SUBHORZONTAL
1030 MEDIUM DENSE 48 M.STIFE 3 MODERATELY HARD 3 MODERATE @ 30 13 MOD CLOSEMOD THICK IS5 MOD DIPPING
3050  DENSE 815 STIFF 4 HARD 4 SUGHT : w 120 . 310 WIDETHICK S585°  SUBVERTICAL
50 VERY DENSE 1530 VSTIFF S VERYMARD - 5 FRESH 10 VERY WIDEVERY THICK 850" VERTICAL
>3 HARD :
[NOTES:

1. P 8-inch di vacuum ion to 5 feet, bedrock at 5 feet). Spun and washed HW casing through weathered bedrock to 9 feet. .Interface sealed with grout.
NA indicates no data available. K :

[BoriNGNO. | . mw-0




BORING LOG

BORING NO. MW- 40

Lsu.z OF 7

Indian Point Energy Center
Entergy Nuclear Northeast

Buchanan, NY G. SURF.

PROJECT NO:

Reviewed by: M.A. Ponti, Jr. - D. Schipper

41.0017869.00 JCOORDINATES:

EL. 74.95 feet

NORTH: 461950.51

EAST:

603899.35

{DATUM: NGVG 1929
FINAL BORING DEPTH ; 200 feel

DRILLING RIG MODEL: CME 55 Truck Rig

BORING CO.: Aquifer Drilling and Testing

GROUND WATER READINGS

[SAMPLER: Split Spoon

[FOREMAN:; Doug Wood

DATE

[ DEPTH | CASING

STABILIZATION TIME

[CASING SIZE: 4-inch diateter (HW)

|ENG|NEER: Anton Gallas/Danisla BastosDavid

ICASING HAMMER: N.A.

DATE START: 1/20/06

Refer to Table 6.1 for Groundwater Data
T :

ROCK CORE: 3 7/8-inch diamater (HQ)

[DATE END : 1/30/06

FT)

DEPTH (FT)
* CORING (MIN/
SAMPLE / CORE NO.
SAMPLE DEPTH (FT)

BLOWS /6 INCH
N VALUE
SOIL PEN. / REC.(IN/ IN)
ROCK PENJ/REC. (FT/FT)
TOTAL CORE REC (%)

RQD (%)

DRILLING FLUID LOSS
(GALLONS)

SAMPLE DESCRIPTION

I
N SITU PROPERTIES

HARDNESS

WEATHERING

NO. OF
FRACTURES
PER FOOT

see below for
values

see below for
values

FRACTURED ZONE
OBSERVED
NOTES |

1,2,3,4,5 1,2,3,4 5

see below for
values

R6

5.0/4.3|- 88

63

R6: Hard, fresh to moderately weathered, fine grained, gray, MARBLE, with

31-36

faint, very thin, sub-vertical foliation: smooth to rough, very close to
moderately close, horizontal to sub-vertical, iron-oxide stained

joints/fractures;

35

32.7'-33.2" Highly Brecciated, weakly healed, calcified with slightly pitted
texture, some di ion along joints/ . .
35.5'-37.8" Fractured zone, rough to smooth, horizontal, to sub-vertical iron

oxide stained joints/fractures.

R7 | 36-41

5.0/4.8] 96

55

FZ

R7: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin foliation:
smooth to rough, very close to moderately close, horizontal to sub-vertical,

iron-oxide stained joints/fractures; slightly pitted texture along healed, -

J

40

R8 j41-46

5.0/5.0

92

FZ

FZ

R8: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
vertical foliation: rough, close to wide, sub-horizontal, iron-oxide stained

joints/fractures; .
41.0-42.9": Hard, fresh, coarse grained gray sacheroidal MARBLE with sub

vertical, healed micro-breccia, very thin, dark gray, healed mylonized zone;
42.2, 42.9, 48.0°' Moderately weathered, heavily iron stained sub-vertical

45

fracture.

RS

5.0/5.0

93

R9: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
vertical foliation: one rough, wide, sub-horizontal; iron-oxide stained-

46-51

joint/fracture; .
51.7"; Slightly weathered, iron-oxide-stained subvertical fracture.

50

R10[51-56

5.0/5.0

100

R10: Hard, fresh, fine grained, gray, MARBLE, with fain{, very thin, sub-
vertical foliation: one, rough, horizontal, widely spaced, iron-oxide stained

joint/fracture.

55

55'-56" Very hard, fresh, fine to medium grained, dark grey, very thinly
foliated intercolated SCHIST and MARBLE, pyritiferous

{RrR11

§6-61}

5.0/5.0

100

R11: Very hard, fresh, fine grained, gray, MARBLE, with féint, very thin, subl

jvertical foliation: rough, close to wide, sub-h ide stained

’jointslfractures; few healed, calcified, very thin to thin brecciated zones.

60

-
L

e

GRANULAR SOILS

COHESIVE SOILS

ROCK CORE CHARACTERISTICS

JOINT/FRACTURE CHARACTERISTICS

DENSITY
VERY LOOSE
LOOSE
MEDIUM DENSE
DENSE

VERY DENSE-

CONSISTENCY
VERY SOFT
SOFT

M. STIFF
STIFF

V.STIFF

HARD

TEEENY N

o a6 o

HARDNESS . WEATHERING
VERY SOFT
MEDIUM
MODERATELY HARD
HARD
VERY HARD

NO.PERFT
m o
@ 12
210
1120

o s e N
E]

@

SPACINGITHICKNES j
VERY CLOSENERY THIN
CLOSE/THIN
MOD CLOSEMOD THICK
'WADE/THICK
VERY WIDEVERY THICK -

ANGLE

oS
s

‘s

85°.80°

ATTITUDE
HORIZONTAL
BUB-HORIZONTAL
MOD DIPPING
SUB-VERTICAL
VERTICAL

MW-40

.. [eorineno. ]



BORING LOG S Nstis oF 7
. . BORING NO. MW-40
Iindian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipp
Entergy Nuclear Northeast PROJECT NO: . 41.0017869.00 -JCOORDINATES:
Buchanan, NY G. SURF. EL. _ 74.95 feet - NORTH: 461950.51
DATUM: NGVG 1929 y EAST:  603899.35
|[FINAL BORING DEPTH : 200 feel
DRILLING RIG MODEL: CME S5 Truck Rig BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER; Spiit Spoon FOREMAN: Doug Weod DATE | DEPTH | CASING | STABILIZATION TIME
CASING SIZE: 4-inch diameter (HW) Ct f ENGINEER: Anton Gallas/Danista Bastos/David Winslow/Maurice Ponti Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. . DATE START: 1720106 ] |
ROGK CORE: 3 7/8-inch diamater (HQ) [DATE END : 1/30/06 |
— = INSITU P
Elalel 26| 2 " u PROPERTIES NO.OF
= [y S+ < < . N B
|22 3 5 Ze| @ b Qa HARDNESS WEATHERING | FRACTURES
clslelz| 2 |ul55|%| < a2 gg @ PER FOOT
=l o Q o © a|lww w s |3 w . N - .
x 5] wi < 2|2 e o g
E é o8 > R £1lg z 3 SAMPLE DESCRIPTION Zu 5 see below for see below for see below for
419171 & g |z|32|9|e|28 52 =z values . . .values; ; | values
= 2 a Ly | & 4 g
S| & 58| ¢ 4 . e
8| F o
s R12: Very hard, fresh, fine grained, gray, MARBLE, with faint to distinct,
R12]| 61-66 5.0/5.0 100 | 100 very thin, sub-vertical to convoluted foliation: no apparent jointsfiractures;
convoluted foliation appears micro-mylonized. )
65
X R13: Very hard, fresh, fine grained, gray, MARBLE, with faint to distinct,
R13} 66-71 5.0/5.0{ 100 | 100 very thin, sub-vertical to convoluted foliation; no apparent joints/fractures;
mylonized convoluted foliation.
70
- R14: Very hard, fine grained, gray, MARBLE, with faint to distinct, very
R14171-76 5.0/5.0] 100 | 100 |. thm sub-vertical to convoluted foliation: two rough, close, sub-vertical,
ide stained Iy es;
71.4'-71.9".Closely spaced, iron-oxide stained fractures loxide.
75 |-
R15: Very hard, fresh, fine grained, gray, MARBLE, with faint, very thin,
R15| 76-81 5.0/5.0] 100 | 100 - Jsub-vertical fohatmn no apparent joints#foliation.
80
. R16: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R16| 81-86 5.0/5.0] 100 | 82 vertical foliation: two rough to smooth, moderately close, sub-vertical clay
. . [coated, joints/ractures;
. |83.2-84.7": Healed zone; extremely brecciated;
83.2" Subvertical, softened clay coated fracture.
84.7' Subvertical, yellow gray brown, clay coated fracture.
85
. R17: Hard, fresh, fine grained, gray, MARBLE, with faint, bery thin, sub-
R17| 86-91 - 15.0/5.0] 100 ; 82 vertical foliation: three smooth to rough, close, sub-horizontal to sub~
: vertical, clay coated, iron-oxide, stained, ]mntslfractures o
]86.1": Sub-vertical, black, clay coated fracture with di i d calcite;
186.7', 86.8" Sub-horizontal, iren-oxide stained joints/fractures.
90
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS . JOINT/FRACTURE CHARACTERISTICS -

BPF DENSITY BPF .- CONSISTENCY HARDNESS WEATHERING NO. EFT ‘SPACING/THICKNES ANGLE . ATTIITUDE
04 VERY LOOSE < VERY SOFT 1 VERY SOFT 1 COMPLETE (V] [ <2 VERY CLOSENVERY THIN . o5 HORIZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE : @) 2 . 2.1 CLOSE/THIN 535" SUB-HORIZONTAL
1030 MEDIUM DENSE . 48 M. STIFF 3 MODERATELY HARD 3 MODERATE ® 310 13 MOD CLOSEMOD THICK 36°55°  MOD DIPPING
30-50 DENSE . 815 STIFF . 4 HARD 4 SLIGHT [0} 1120 F10 WIDEMHICK . 5585 SUB-VERTICAL
>50 . VERY DENSE 15-30 V.STIFF_ 5 VERY HARD 5 FRESH . . »10  VERY WIDEVERY THICK - 8500 VERTICAL

) >30 HARD .
|NOTES: - -
|BorING NO. | mMw-40




BORING LOG

Isu. 4 OF 7

BORING NO. MW- 40

" Indian Point Energy Center
Entergy Nuclear Northeast

PROJECT NO:

Reviewed by: M.A. Ponti, Jr. - D. Schipper

41.0017869.00 ~JCOORDINATES:

G. SURF. EL.

74.95 feet

INORTH: 461950.51

Buchanan, NY

[DATUM: NGVG 1925

EAST:

603899.35

FINAL BORING DEPTH : 200 feel

BORING CO.: Aguifer Drilling and Testing

GROUND WATER READINGS

[SAMPLER: Split Spoon

DRILLING RIG MODEL: CME 55 Truck Rig

FOREMAN: Doug Wood DATE

[ OEPTH [ CASING |

-STABILIZATION TIME

[CASING HAMMER: N.A.

[CASING SIZE: 4-inch diametsr (HW)"

IENGINEER: Antan GallasDaniela Bastos/David Winsiow/Maurice Poriti

Refer to Table 8.1 for Groundwater Data

[DATE START: 1/20/06 -

|

ROCK CORE: 3 7/B-inch diamater (HQ) [DATE END : 1730106 I
E s E z E = 2 % IN SITU ?RO ERTIES NO. OF
L | SE T 2
= 2 ; Tl &8 |ul3%] 8 25 Qs HARDNESS | WEATHERING FPRQSI:%%ETS
il =3 S S]od | x s |3 [= o
L1otd| & s |21881 88|52 ) Yl a
T -1 O ul ~ T | 25 u e -
by z il B e |2]|32 519 o 2 SAMPLE DESCRIPTION © W 5] see below for see below for see below for
i8igl @ H z|GEle | & Zo -3 =z values values values
a [ 4
iz ® =551 |E g g
w
88| " S E
0
0
R18 Hard, fresh fine grained, MARBLE, with faint, very thin, sub-vertical
R18) 91-96 5.0/5.0] 100 | 100 ion: smoath, verity close to moderately close, moderately dipping to sub 0
horizontal, i ide stained joints/ 3
. Q
95 0
0
0,
. R19 Hard, fresh, fine'grained, gray, MARBLE, with faint, very thin,
R19{96-101 5.0/5.0] 100 ) 90 ion: smooth, very close to moderately close, moderately to sub- FZ 2
vertical, i ide stained j es; .
' FZ 5
97.0-105.0": Healed brecciated with penetrative iron stains on fractures and
100 closely spaced, sub-vertical, friable fractures; 1
97.8'-98.4": Smooth to rough, very close, moderate to subvemcal iron -oxide| .
d fractured zone: fractures, 10|msldlssolut|cn surfaces, recovered as 1
. -lgravel size angular fragments. )
. 101- . ‘|R20: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R20| 106 5.0/5.0] 100 | 84 vertical foliation: rough to smooth, very close to moderately close, sub- 9
vertical, iron-oxide stained joints/fractures;
104.4'-105.0": Fractured zone, rough, close, sub-vertical, iron-oxide stained
105 : " ' Fz
0
0
| 106" R21: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R21; 11 5.0/5.0] 100 | 100 vertical foliation: no apparent joints/fractures; . 111.0° 0
N Healed, very close, subvertical calcite veins.
0
110 0
0
»
X 0
113- . R22: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R22| 118 5.0/5.00 100 [ 100 vertical foliation, no apparent joints/fractures. 0
0
115 0
0
0
116- R23: Hard, fresh, fine gramed gray, MARBLE with faint, very thin, sub—
R23| 121 5.0/5.0f 100 | 100 vertical foliation, no apparent joints/fractures; [
117.1'-119.0': Calcite healed highly brecciated, with fine grained, gmy, very
thin subvertical micro-mylonized zone at 188.6". [
120 . b ; 0
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY . WARDNESS WEATHERING NO. PER FT ‘SPACINGITHICKNES ANGLE ATHTUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE W o < VERY CLOSENVERY THIN S HORIZONTAL
410 LoOSE 24 SOFT 2 MEDIUM . 2 SEVERE @ 12 ' CLOSE/MHIN 5% SUBHORIZONTAL
1030 MEDIUM DENSE 48 M. STIFF 3 MODERATELY HARD 3 MODERATE ® 30 T MODCLOSEMOD THICK ITES MOD DIPPING
3050  DENSE 8415 STIFF 4 HARD 4 SUGHT . @ 1 10 WDE/THICK S5°85°  SUB-VERTICAL
>S50 VERY DENSE 1530 VSTIFE 5 VERY HARD S FRESH >10 VERY WIDENVERY THICK 85°90°  VERTICAL
>3 HARD i
[BORING NO. MW-40




BORING LOG : [sie.5 o 7
. . BORING NO. MW- 40 )
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. ipp
Entergy Nuclear Northeast PROJECT NO:  41.0017869.00 COORDINATES:
Buchanan, NY G_SURF.EL.__ 74.95 feet —_|NORTH: 461950.51
IDATUM: NGVG 1929 EAST:  603899.35
. FINAL BORING DEPTH : 200 fee!
DRILLING RIG MODEL: CME 55 Yruck Rig BORING CO.: Aquifer Drilling and Testing GROUND WATER READINGS
SAMPLER: Spiit Spoen FOREMAN: Doug Wood DATE | DEPTH | CASING | STABILIZATION TIME
[CASING SIZE: 4-inch diamater (HW) ENGINEER: Anton Gallas/Daniela Bastos/David Winslow/Maurice Ponti . Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. - DATE START: 1/20/06 : ]
ROCK CORE: 3 7/8-inch diamater (HQ) DATE END : 1/30/06 |
E 5 A EE = @ “ZJ IN SITU PROPERTIES NO. OF
L T SE| 2. - . . -
~1Z2le1 =] & zk| g s 8a HARDNESS | weaTHERING | FRACTURES
ElE|E| & Z |9|3sl&| 2|28 e, . PER FOOT
{ojQ o © O W oy s I3 . w .
T o wi < [ -l =it W - -
N % = S @ g 1= § no: g ‘G 2’ SAMPLE DESCRIPTION g u 6 see below for see below for see below for
af8lzt & z z|GE[S ]| *|zs T values values values
9 P 2 52 o «
= = @ x| & jor) é bl
< < 20 5 4 @
@] @ 20 & o w : Z
o 1,2,3,4 5 2,3,4,5 2,3 4 2
E £ 0
121- R24: Hard, fresh, fine grained, gray MARBLE with faint, very thin, sub-
R24| 126 5.0/5.0{ 100 | 100 vertical foliation: smooth, very wide, moderateiy dipping, slightly weathered 0
joints/fractures.
) 1
0
125 0
’ . 0
- 126- X R25: Hard, fresh, fine grained, gray to dark gray, MARBLE with faint,
R25] 131 5.0/5.0{ 100§ 100 very thin, sub-vertical foliation: no apparent joints/fractures; few 0
- disconti very thin, d, micro-my zones; pyritized;
126.0' with convoluted foliation. : 9
0
130 0
. 0
. 131- R26: Hard, fresh, fine grained, gray to dark gray, MARBLE with faint, very
B R26| 136 5.0/5.0f 100 | 100 thin, sub-vertical foliation: no apparent joints/fractures; di i very 0
thin to thin, , micro-myk d zones; pyritized
. i 0
0
135 0
. . . . 0
136- R27: Hard, fresh, fine grained, gray to dark gray, MARBLE with faint, very :
R27| 141 5.0/5.0f 100 | 100 Jtnin, sub-vertical foliation: one smooth, very wide to wide, moderately 0
|dipping, slightly weathered joint/fracture; very thin; convoluted, micro-
ylonized zones; pyritized; . . 9
140.3'-141.8" Pyritiferous, light gray, foliated.
141.8-146 disemmenated pyritiferous. 1
140 ’ 0
. 0
141- R28: Hard, fresh, fine grained, gray to dark gray, MARBLE, with very thin
R28] 146 5.0/5.0 100 | 100 sub-vertical, convoluted foliation: one smooth, wide to very wide, 0
. y dipping, slightly hered joi ; pyritized, occurring
as fine to medium size clusters. ) 9
1
145 0
0
146- R29; Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R29]| 151 5.0/5.0{ 100 | 100 vertical foliation: no apparent joints/ 0
0
1]
150 . o
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BFF . DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACINGTTHICKNESS ANGLE ATTITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPETE W o <X VERY CLOSENERY THN ‘5 HORIZONTAL
410 LOOSE 24 SOFT - 2 MEDIUM 2 SEVERE @ 12 74U . CLOSETHIN - §%35°  SUB-HORIZONTAL
1030 MEDIUM DENSE 48 M.STIFE 3 MODERATELY HARD 3 MODERATE ® 3w 13 MOD CLOSEMOD THICK 3" MOD DIPPING
3050 DENSE 81 surF 4 HARD 4 SUGHT @ 1 IMC WIDETHICK | S8 . SUBVERTICAL
>80 VERY DENSE 1530 VSTIFF 5" VERYHARD 5 FRESH >10 VERY WIDENVERY THICK 85°90°  VERTICAL
>30 HARD
NOTES: =
[BORINGNO. |  Mw-0 ,



BORING LOG

_|SH.6 OF 7
BORING NO. MW- 40 :
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schj
Entergy Nuclear Northeast PROJECT NO: 41.0017869.00__ [COORDINATES:
Buchanan, NY . |G._SURF. EL. 74.95 feet . [NORTH: 461950.51
l&&TUM: NGVG 1929 |EAST: " 603899.35
FINAL BORING DEPTH : 200 feel i
DRILLING RIG MODEL: CME 55 Truck Rig BORING CO.; Aquifer Drilling and Testing GROUND WATER READINGS
[SAMPLER: Spiit Spoon . FOREMAN: Doug Wood DATE T DEPTH | CASNG | STABILIZATION TIME
CASING SIZE: 4-inch diametar (HW) {ENGINEER: Anton Galtas/Daniela Bastoa/David Porti Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A, DATE START: 1720106 | |
ROCK CORE: 3 7/8-inch diamater (HQ) DATE END : 1/30/06 | : -
-~ = IN SITU PROPERTIES
Elg| € £E | g 2 w = NO. OF
o £ SEE @ B .
12151} % 5 zel o (3 8a HARDNESS | weaTHERING | FRACTURES
ElZ2l&} & 4 $losle| |22 R PER FOOT
=l o Q o. 0 .o [ Ww w s |3 . w
T o w < | ] - w
5 BE: =~ Q- @ (=3 z S - 2 SAMPLE DESCRIPTION g 5 see below for see below for see below for
wlo |yl Yy 2 ZGlo |l (2§ Em | 2 values values vatues
alo|'& a Q Z | Wa | o 5= 00
|2 @ Sx | 2 2 g &
518 39| 6 4 2
ol r G o . s
231 1,2,3,4,5 }1,2,3,4,5 }1,2,3.4 .2
o ‘ 0
151- R30: Hard, fresh, fine grained, gray, subvertical MARBLE with faint, very thin,
R30} 156 5.0/4.8] 96 | 96 sub-vertical foliation: one smooth, wide, slightly weathered joint/fracture; 0
. 1 153.8' Undulating, smooth sub-vertical fmclure pitted surface with pyrite
Jmineralization. 9
1
1585 0
. ]
156- R31: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R31| 161 5.0/5.0| 100} 100 vertical foliation: no apparent joints/fractures. 09
) 158.0-160.0": Healed brecciated appearance. .
0
0
160 0
I ) ' . )]
- | 181- . R32: Hard, fresh, fine grained, gray, MARBLE, with faint, very thin, sub-
R32| 166 5.0/5.0] 100 | 100 vertical foliation: two smooth, close, sub-vertical, shghtly weathered 0
joints/fractures.
2
0
165 0
. : . 4
166- R33: Hard to very hard, fresh; fine grained, gray, MARBLE, very thin, faint,
R33] 171 5.0/2.2| 44 | 16 sub-horizontal to sub-vertica! foliation: smooth, very close to close, sub- 2 NA|
horizontal to vertical, slightly weathered joints/fractures.
168.5-170"; Fractured zone: smooth, very close, sub-horizontal to vertical, NA|
slightly weathered joints/fractures. R
FZ I
170 FZ 3
1
171- R34: Hard, fresh, fine grained, gray, MARBLE, with very thin, sub-vertical,
R34| 176 6.0/5.0] 100 | 100 hfnhatlon no apparent joints/fractures. 0
0
e, . °
175 0
. 0
176- R35; Hard, fresh, fine gramsd gray, MARBLE wnh very mm sub-vertical
R35| 181 5.0/5.01 100 | 100 ion: one smooth wide, moderately dipping, slightly weathered 0
) : joint/fracture; 180.5-181.0": Healed, thin, convoluted foliation zone.
- 0
0
180) ) ol
GRANULAR SOILS COHESIVE SOILS ROCK GORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS )
3 DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PER FT SPACING/THCKNESS ANGLE ATITUDE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE m o < VERY CLOSEVERY THIN 5 HORZONTAL
410 LOOSE 24 SOFT 2 MEDLM 2 SEVERE @ 12 7' QOSETHN TS5 SUB-HORIZONTAL
1030 MEDIUMDENSE Y] M. STIFF 3 MODERATELY HARD 3 MODERATE & 30 T . MOD CLOSE/MOD THICK 3555 MOD DIFFING
3050  DENSE Bi1s STIFF 4 HaRD 4 BUGHT @ 120 340 WIDE/THICK S5°45°  SUBVERTICAL
T>%0  VERY DENSE 1530 VSTFF S VERYHARD S FRESH 0 VERY WDENVERY THICK 858 VERTICAL
. >30 HARD | )
OTES:
2. Low recovery and RQD likely due to drilling activities. NA indicates no data availabl
[BORINGNO. |  mMw-0




BORING LOG

SH.7 OF 7
] ) BORING NO. MW- 40
Indian Point Energy Center JReviewed by: M.A. Ponti, Jr. - D. Schipp
Entergy Nuclear Northeast PROJECT NO: _ 41.0017869.00 JCOORDINATES:
Buchanan, NY |G _SURF.EL. 74.95 feet NORTH: 461950.51
’Q\TUM: NGVG 1928 EAST:  603899.35
- FINAL BORING DEPTH : 200 fee!
DRILLING RIG MODEL: CME S5 Truck Rig BORING CO.: Aquifer Drifling and Testing GROUND WATER READINGS
SAMPLER: Spiit Spoon - [FOREMAN: Doug Wood DATE | DEPTH [ CASING ] - STABILIZATION TIME
CASING SIZE: -inch diametar (HW) - [ENGINEER: Anton Gallas/Danisla Bastos/David Winslow/Maurice Ponti . Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. DATE START: 1/20/06 | 5
ROCK CORE: 3 7/8-inch diamater (HQ) DATE END : 1/30/06 I
= IN SIT P |
E P E z E s @ % SITU PROPERTIES NO. OF
L ™ =3 < I
E I 5 Ze| o 3 < HARDNESS | weaThErRiNg | FRACTURES
NEIEAR z wisgol | <. ]082 gg, @ PER FOOT
Lls]lo o © S Wl oy 45 . o]
z o | w 2 Il SIiEs wa -
£ ER 2 $15¢ £lg L 21 SAMPLE DESCRIPTION Zu 5 see below for see belowfor | see below for
g8 E E’ 3 zjudl S| e B 53 = values values values .
i o =4 .
32| F o * 4,2
. 0
181~ RBG Hard, fresh, fine gramed gray MARBLE, wnh very thin, sub-vertical
R36]| 188 5.0/5.0] 100 { 100 ion: no app I : very thin to thin di 10us 0
convoluted zones.
0
0
185 0
186- . R37: Hard, fresh, fine grained, gray, MARBLE, with very thin, sub-vertical
R37| 191 5.0/5.0] 100 | 100 foliation: smooth, wide, sub-horizontal to moderately dipping, slightly !
weathered joints/fractures; few very thln duscontmucus convoluted zones;
187.0'-198.3": Healed, calcified, b PP 0
N ' 0
190] B ~ 0
1
| 191 R38: Hard, fresh, fine grained, gray, MARBLE with faint, very thin, sub-
R38| 196 5.0/5.0| 100 | 100 vertical foliation: one smooth, wnde sub-horizontal, slightly weathered Y
jointfracture.
0
0
195 0
. 1
186- R39: Hard, fresh, fine gmmed gray MARBLE, with faint, very thm sub-
R39| 200 4.0/4.0| 100 } 100 vertical foliation: no app ires; very thin, di ]
healed micro-breccia; trace pmed texture alcng calcite healed 0
es.
9
200 0
) &nd of Boring at 200 ft.
3.
GRANULAR SOILS COHESIVE SOILS ROCK CORE CH, ARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUCE
04 VERYLOOSE < VERY SOFT 1 VERYSOFT 1 COMPLETE (V] < VERY CLOSENVERY THN OF  HORZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 21 CLOSE/THIN 535" SUB-HORZONTAL
1030 MEDIUM OENSE 48 M. STIFF 3- MODERATELY HARD 3 MODERATE @ e 1 MOD CLOSEMOD THICK 35T MOD DIPPING
3050  DENSE 815 STIFF T4 HARD 4 SUGHT @ 1 10 WIDEMACK . T 8585 SUB-VERTICAL
»50  VERY DENSE 1530 V.STIFF S VERY HARD 5 FRESH 10 VERY WIDEVERY THICK &8  VERTICAL
. >30 HARD - . 3
{NOTES: .
3. Waterloo Multideve! Sampling Sysiem installed within the borehole (refer to installation log for details); 2-foot by 2-foot by 2-foot well vault installed within concrete, flush with the ground surl
[sorinGNO. | mw-s0




BORING LOG

' i SH.1 OF 3
BORING NO. MW- 41
Indian Point Energy Center Reviewed by: M.A. Ponti, Jr. - D. Schipper
. Entergy Nuclear Northeast PROJECT NO: * 41.0017869.10 JCOORDINATES:
Buchanan, NY G. SURF. EL. 54.87 feet INORTH: 462318.68
. DATUM: NGVG 1929 - EAST:  804531.11
- FINAL BORING DEPTH: 65 feet .
DRILLING RIG MODEL: CME 55 Truck Rig .. BORING CO.;_Aquitas Drilling and Testing GROUND WATER READINGS
SAMPLER HAMMER: N.A. [FOREMAN: D. Wood DATE | DEPTH [ CASING STABIUZATION TIME
CASING SIZE: 4-inch diametar (HW) JENGINEER: D. Bastos Refer to Table 6.1 for Groundwater Data
CASING HAMMER: N.A. DATE START: 2/14/08 |
ROCK CORE: 3 7/8-inch diametar (HQ) DATE END : 2/23/06 |
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13 Top of bedrock at approximately 13 feet. 1
14
15 (Weathered Bedrock 13 to 15.5 feet)
15.5- .
16] 3 [ Rt ] 205 5.0/45| 80 | 85 R1: Hard, fresh to slightly weathered, fine grained, gray MARBLE with no
y apparent foliation: smooth to rough, very close to moderately close,
171 3 hori to y dipping, ir ide stained joints!/ res;
several, white caic-silicate healed, dipping to sub-vertical, very]
18{ 3 close joi ; healed breccia;
17.4'-18.1": Fractureé zone, rough to smooth, very close to moderately
19 3 ciose, hori to moderately dipping, i ide stained joints/
20| 4 '
20.5- .
21| 4 [R2] 255 5.0/4.8] 92 | 66 - JR2: Hard to ly hard, fresh to modi ly waathered, fine grained,
Joray. MARBLE with no apparent foliation: smooth to rough, very close, to
22| 4 close, horizontal to sub-vertical, iron-oxide stained, silt coated
joints/fractures; .
231 2 [21.8' - 24.5" Fractured zone, smooth to rough, very close to close,
24| 2 horizantal to sub-vertical, iron-oxide stained joints/fractures.
25| 4
75.5-
26) 4 | R3| 305 5.0/5.00 100 | 100 R3: Hard, fresh to slightly weathered, fine grained, gray MARBLE with
. vefy thin, sub-vertical foliation: smooth to rough, moderately close to wide,
27| 4 sub-horizontal, joints/fractures; trace vugular texture, iron-oxide stained,
sl a aiong healed, white, vertical to sub-vertical; calcite veinlets.
29] 3
30| 4 ' o f
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS .
BPF DENSITY BPF - CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATNITUCE
04  VERYLOOSE < VERY SOFT 1 VERY SOFT 1 COMPLETE w o <2 VERY CLOSENVERY THIN * ¢S HORIZONTAL
410 LOOSE 24 SOFT 2 MEDIUM 2 SEVERE @ 12 1" CLOSE/THIN ' 5% SUB-HORZONTAL
10-30 MEDIUM DENSE 48 M. STIFF 3 MODERATELY HARD 3 MODERATE . (] 310 1¥ MOD CLOSE/MOD THCK 35055 MOD DIFPING
3050  DENSE 815 " STFF 4 HARD 4 SUGHT w 1o F-10 . WIDETHICK =85 BUB-VERTICAL
>0 VERY DENSE 1830 V.STIFF 5 VERY HARD 3 FRESH >1 VERY WDE/VERY THICK 8500 VERTICAL
>30 HARD
NOTES: = -

1. Pgrformed 8-inch diameter vacuum excavation from 0 to 8 feet. Spun and washed HW casing to 15.5 feet. Weathered bedrock encountered from about 13 to 15.5 feet. Interface sealed with grout. NA indicates no data availal
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o BORING NO. MW- 41
Indian Point Energy Center iewed by: M.A. Ponti, Jr. - D. Schipp
. Entergy Nuclear Northeast 41.0017869.10 JCOORDINATES:
Buchanan, NY 3 . 54.87 feet NORTH: 462318.68
l&\TUM: NGVG 1929 EAST:  604531.11
- - FINAL BORING DEPTH: 65 feet -
DRILLING RIG MODEL: CME 55 Truck Rig [BORING CO.: Aquifer Drilling and Testing i GROUND WATER READINGS
SAMPLER HAMMER: N.A. [FOREMAN: D. Wood OATE | DEPTH | CASING.- ] STABILIZATION TIME
ICASING SIZE: 4-inch diametar (HW) ENGINEER: D. Bastos Refer to Table 6.1 for Groundwater Data
[CASING HAMMER: N.A. [DATE START: 2/14/08 | -
[ROCK CORE: 3 7/B-inch diameter (HQ) DATE END : 272306 |
o e N PROP -
Elsl & ) 26 s 2 w N SITU ERTIES NO. OF
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a3 2,34 3,42
30.5- ) .
3 5 | R4| 355 5.0/5.01 100 | 95 R4 Mod fy hard to hard, moderately weathered to fresh, fine grained, 0
. tan, gray MARBLE with no apparent foliation: smooth to rough, wide,
32| 5 ly dipping, i ide stained joints/fractures; deep vugular 0
{texture between 30.5" and 33.3".
33 5 1
3411 Q
3s] 20 - i
36 . ] NA
. 36.0- RS: Hard, fresh 16 slightly weathered, fine grained, tan, gray MARBLE no .
37 7 IR5| 410 5.0/46| 92 | 85 lapparent foliation: smooth to rough, very close to wide, sub-horizontal to 9
sub-vertical, silt/clay coated joints/fractures.
38| 5 . 0
38 5 - 1
40| 4 - 2
411 4 ) . : 0
- R6: Hard, fresh, fine grairied, gray MARBL_E with no apparent foliation:
421 4 | R6 | 41-46 5.0/5.0{ 100 | 96 to rough, close to wide, sub-horizontal to sub-vertical, moderately 0
{weathered, iron-oxide stained joints/fractures.
431 5 : o 0
Taaf 4 2
45| 4 0
45| 4 . 1
R7: Hard, fresh, fine grained, gray MARBLE with faint, very thin,
47| 4 | R7 | 46-51 §.0/5.0| 100 | 96 moderately dipping to sub-vertical foliation: no apparent joints/fractures; 0
47.5'-49.5';: Healed brecciated zone with white, calcified, irregular
48| 4 ioi es. 0
49| 4 0
50| & 0
51| .4 . 0
R8: Hard, fresh, fine grained, gray MARBLE with faint, very thin,
52) 4 | R8 |51-56 5.0/5.0] 100 | 100 moderately dipping to sub-vertical foliation: rough, wide, horizontal, slighti 1
. lweathered, joint/fracture. ! .
531 5 - 0
541 5 1
551 5 0
563 5 1
R9: Hard, fresh, fine grained, gray to white MARBLE with faint, very thin,
57{ 4 | R9 | 56-61 5.0/5.0] 100 | 100 moderately dipping to sub-vertical foliation: smooth, wide, hori to 9
sub-vertical, moderately weathered, joints/fractures.
58] 4 1
59 5 0
60| 5 B 8 -0
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPE CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATNITUDE
04 VERY LOOSE .= VERY SOFT 1 VERY SOFT 1 COMPLETE ’ W o <Z' VERY CLOSENVERY THIN o5 HORZONTAL
410 LOOSE C 24 soFT 2 MEDWUM 2 SEVERE . : @ 12 Z.1' CLOSE/THIN 535 SUB-HORIZONTAL
1030 MEDIUM DENSE - M. STIFF 3 MODERATELY HARD 3 MODERATE - ® 30 13 MOD CLOSEMOD THICK IE" MOD DIPFING
3050 DENSE [} STIFF 4 WARD 4 SUGHT - @ 1 F0 WIDETHICK | 55485 SUBVERTICAL
>80  VERY DENSE 1590 V.ETIFF S VERYHARD 5 FRESH >10 VERY WIDEVERY THICK £5°90°  VERTICAL
>% HARD
[RoTES:
BORINGNO. | Mw41 |




BORING LOG

Indian Point Energy Center
Entergy Nuclear Northeast
Buchanan, NY

.BORING NO. MW- 41

SH.3 OF 3

Reviewed by: M.A. Ponti, Jr. - D. Schipper

PROJECT NO:

41.0017869.10

[COORDINATES:

G. SURF. EL.

54.87 feet

NORTH: 462318.68

- [DATUM: NGVG 1929

EAST:

604531.11

FINAL BORING DEPTH: 85 feet

DRILLING RIG MODEL: CME 55 Truck Rig

[BORING CO.: Aquifer Drilling and Testing

GROUND WATER READINGS

[SAMPLER HAMMER: N.A.

FOREMAN: D. Waod

DATE |

DEPTH |

CASING

STABIUZATION TIME

[CASING SIZE: 4-inch diameter (HW)

[ENGINEER: D. Bastos

Refer to Table 6.

for Groundwater Data

CASING HAMMER: N.A.

IDATE START: 214/08

ROCK CORE: 3 7/8-inch diameter (HQ)

IDATE END : 2/23/06

CORING (MIN/FT)

DEPTH (FT)
SAMPLE / CORE NO. .
SAMPLE DEPTH (FT)

BLOWS /6 INCH

N VALUE

SOIL PEN. / REC.IN7IN)
ROCK PEN./REC. (FT/FT)
TOTAL CORE REC (%)
RQD (%)

DORILLING FLUID LOSS

(GALLONS)

SAMPLE DESCRIPTION

FRACTURED ZONE
OBSERVED

IN SITU PROPERTIES

HARDNESS

WEATHERING

NO. OF
FRACTURES
PER FOOT

NOTES

62 {251 R10

£1-65

4.014.0] 100

631 3

64] 3

65] 3

R10: Hard, fresh, fine grained, white MARBLE with no apparent foliation:
wide, sub-harizontal to sub-vertical, iron-oxide stained
_fjoints/fractures.

66

End of Boring at 65.0'.
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|70
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7%

77
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88

89

20 |

see below for
values

see below for
values

see below for
values

NUMBER

o

GRANULAR SOILS

COHESIVE SOILS

ROCK CORE CHARACTER.ISTIE_S_

JOINT/FRACTURE CHARACTERISTICS

DENSITY
VERY LOOSE
LOOSE
MEDIUM DENSE
DENSE
VERY DENSE

CONSISTENGY
VERY SOFT
SOFT
M.STIFF
STIFF

vSTFF

w A wN -

HARDNESS WEATHERING
VERY SOFT COMPLETE
SEVERE
MODERATE
SUGHT

1
2
MODERATELY HARD 3
4
3 FRESH

NO. PER FT
m o
@ 12

® 310

SPACING/THICKNESS

<2 VERYCLOSENERY THN
24" CLOSE/THIN

117 MOD CLOSEMOD THICK
F10 WIDETHICK

>10 VERY WIDEAVERY THICK

T s
55
35085

- 5585
85°.90"

ATHTUDE
HORZONTAL
SUB-HORIZONTAL
MOD DIPPING
SUB-VERTICAL
VERTICAL

HARD

2. Monitaring wells installed within the borehale (refer to installation log for details); 8" diameter well vault instalied within concrete, flush with ground surf
