S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4IN. I.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project - Boring No. M-48DR
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 3
Boring Depth (f): 90.3 | Elevation (ft): 760.5 | Driller: ~ZI§,¥7Little, NC CertNo. | Date Drilled: 6/12/07
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 20,71 ft bls Drilling Method: Mud Rotary
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BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE
9751 Southern Pine Blvd. WITH ASTM D-1586.

Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 DRIVE 1.4 IN. 1LD. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-48DR

Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 2 of 3

Boring Depth (ft): 90.3 [ Elevation (fi): 760.5 | Driller: gg;{;aittle. NC CertNo. | Date Drilled: 6/12/07

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 20.71 ft bls Drilling Method: Mud Rotary

Elev. Depth | Lith-
(Feet) (Feet) | ology

+++++ PARTIALLY WEATHERED/FRACTURED ROCK
'+ + 4] (WF): Medium-Grained GRANITE, Intensely Fractured

WEATHERED ROCK (M2): When Sampled Becomes
White, Black, and Gold, Micaceous, Silty, Coarse to Fine
N, J \SAND (Granitic)

V.V 4 SOUND ROCK (D): Fine-Grained QUARTZ DIORITE
v & < Interlayered With Fine-Grained GRANITE With Pyrite and
N ML Quartz Veins, Slightly Fractured
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~
(=]

CAVAYATAY AT ALA

w
[V
-7

~
[=]
wn

<] SOUND ROCK (D): Fine-Grained QUARTZ DIORITE,
Slightly Fractured

lIIIIIIIIIIIIlIllIFlllIl'lIllllllllllllllTTTTTlll

[=a)
(=1

b rr e by e by b v b g

AT AVT VY AYY AT 4 FE- VT AV VT AT ayTd

— 700

7777”7”77777 7
TAT

k2
*’3—4
“
[
l’l

SOUND ROCK (D): Fine-Grained DIORITE,
\Unfractured /]

SOUND ROCK (D). Fine-Grained QUARTZ DIORITE,
Slightly Fractured

>
F

SOUND ROCK (D). Fine-Grained GRANITE, Slightly
\Fractured 2

I I Y B B O
[«
wh

PX4 M AT VT AT AT SR AT

77:+7777’/7’/ N e
CAT L TATATATATATATA

|

Y
\l

YNYNYSY SYSNYSUYNSHYNYNYSYSYSYSY S S SYSY NS SYSYSYSY SYNSYNS YN

Y NYNYSYNYSYSYNYSYNYSYSYSYSUYNHSYSYNSUYNSYSYSYSYSHY SN NG




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc.
9751 Southern Pine Blvd.
Charlotte, North Carolina

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE

WITH ASTM D-1586. _

2. PENETRATION (N-VALUE) IS THE NUMBER OF

BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
DRIVE 1.4IN. ID. SAMPLER I FT. '

Project:

MNS - Groundwater Protection Project

Boring No. M-48DR

Location:

Huntersville, North Carelina Number: 1264-06-724

SheetNo. 3 of 3

Boring Depth (f):

90.3 | Elevation (f): 760.5 | Driller.  Jay Little, NC Cert No.

2717

Date Drilled: 6/12/07

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 20.71 ft bls

Drilling Method: Mud Rotary

Elev.
(Feet)

Depth
(Feet)

Material Description

Well
Construction

Penetration Resistance (Blows/Foot)
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SOUND ROCK (D): Fine-Grained QUARTZ DIORITE,
Unfractured

SOUND ROCK (D): Fine-Grained, Quartz-Rich
GRANITE, Slightly Fractured
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SOUND ROCK (D): Fine-Grained GRANITE,
\Unfractured

;

SOUND ROCK (D): Fine-Grained META GABBRO,
Slightly Fractured
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SOUND ROCK (D): Fine-Grained, Quartz-Rich
GRANITE With Orbicuals, Unfractured

Boring Terminated at 90.30 ft bls




FIELD ROCK CORE LOG
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Core Location: M-48DR
NQ Core 30

21 —

30.30' End of Run #2, REC - 100%, RQD - 94%

oller Cone Refusal at 21.60 ft bls
30.7" - 30.8' Low Angle Joint, Heavy Discoloratior

21.6'-22.25'1 1y F d, Mod Discol
Soil Seams; Core Loss 3

22

22.55' Horizontal Joint, Moderate Discoloration

22.81" Horizontal Joint, Moderate Discoloration

23 32

90°9:
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30.75'-33.9'1 ly F d, Heavy Discoloration, Soil
Seams; Core Loss
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33.9" Horizontal Joint, Heavy Discoloration

25 34

25.30' End of Run #1, REC - 89%, RQD - 70%
25.35' Soil Seam; Core Loss

125.5' Low Angle Joint, Heavy Discoloratior

26 35
35.30' End of Run #3, REC - 98%, RQD - 36% EXPLANATION
35.45' Horizontal Joint, Heavy Discoloratior .
35.75' Horizontal Joint, Heavy Discoloratior Meta Gabbro
2 % &
} 36.2' - 36.4' Granitic PWR Quartz Diorite
Diorite

27.7' Low Angle Joint

37 9 } 36.4' - 37.65' Highly Weathered Granitic Soil Seam; Core Loss

28

#428.2' - 28.25' Soil Seam; Core Loss

Core Loss

7

Intense Fracturing

37.65' Horizontal Joint Along Contact

29 38

Fractures
End of Run
""" Contact

Healed Joint

29.35' - 29.5' High Angle Joint, Wide Aperature

29.85' - 30.0' High Angle Joint

30 39

Page 1 of 4




FIELD ROCK CORE LOG
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Core Location: M-48DR
39 48

39.1' Horizontal Joint

40 o 49
40.30' End of Run #4, REC - 88%, RQD - 62%
41 ‘ 50
: :v 50.30' End of Run #6, REC - 97%, RQD - 97%
42 51
43 43.02' Horizontal Joint 52
r 52.8' Low Angle Joint, Slight Discoloration
44 53 |
g EXPLANATION
L -
Meta Gabbro
45 54 Quartz Diorite
45.30' End of Run #5, REC - 100%, RQD - 100% , -
Diorite
46 55 : Granite
55.30' End of Run #7, REC - 100%, RQD - 100% L)
Core Loss
7
Intense Fracturing
47 56
=  Fractures
End of Run
""" Contact
Healed Joint
48 57

Page 2 of 4




FIELD ROCK CORE LOG
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-48DR

57 = NQ Core 66 ey NQ Core
58 58.05" Horizontal Joint, Slight Discoloration 67
59 68

68.55' Horizontal Joint, Moderate Discoloration

59.8' Low Angle Joint, Slight Discoloratior
60 69

60.30" End of Run #8, REC - 100%, RQD - 100%

61 70

70.30" End of Run #10, REC - 100%, RQD - 100%

62 71
62.25' - 62.4' High Angle Joint, Slight Discoloratior w
L Meta Gabbro
63 72 : .
‘ Quartz Diorite
E . Diorite
64 73 ~——173.0' Horizontal Joint, Slight Discoloration
Core Loss
/
7
65 74 Intense Fracturing
65.1' Horizontal Joint, Slight Discoloration
Fractures
65.30" End of Run #9, REC - 100%, RQD - 96%
End of Run
""" Contact
Healed Joint
66 75
FIELD ROCK CORE LOG

Page 3 of 4




McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724

A
Core Location: M-48DR
75 : NQ Core NQ Core
o 75.30' End of Run #11, REC - 100%, RQD - 100%
76
85.30' End of Run #13, REC - 100%, RQD - 100%
77
78
79
80 EXPLANATION
80.30' End of Run #12, REC - 100%, RQD - 100% -
Meta Gabbro
Quartz Diorite
i O
90.30' End of Run #14, REC - 95%, RQD - 95% s
— Coring Terminated at 90.30 ft bls Dt
w] Granite
— R,
» o —]
_ Core Loss
_ %
82.65' Horizontal Joint, Slight Discoloration — 4
- Intense Fracturing
83 s
~= —  Fractures
— End of Run
- r ‘m==e Contact
s Healed Joint
84
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COMPLETION REPORT OF WELL No. M-48DR

Sheet 1 of 3

MONITORING WELL MNSLOG.GPJ SAME.GDT 3/26/08

PROJECT: MNS - Groundwater Protection Project _
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 20.71 ft bls
LATITUDE: 35 26 00.80
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 51.67
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 760.22
DATE DRILLED: 6/12/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
- WELL |- | g |8
E o~ =
S |z_| DETALS |2 | ¥ | 22 WELL CONSTRUCTION DETAILS
DESCRIPTION s &g a W |
> |w®E = | 2
(Y =] w
PROTECTIVE CASING
0.00 760.51 | Diameter: 8"
GRAVEL Type: Steel Flush Mount
FILL (F): Red and interval: At Grade
Yellow, Micaceous,
SILT
GRAVEL RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
FILL (FY: Interval: 0 to 79 ft bls
Reddish-Brown,
Micaceous, Medium
to Fine Sandy, Silty, GROUT
cLAY Type: Neat Cement
Interval: 0 to 75 ft bis
SEAL
Type: K-Packer + Bentonite
FILL (F): Red, Interval; 75 to 78.2 ft bls
Micaceous, Clayey,
Medium to Fine
SAND FILTERPACK
Type: NJ/A
interval: N/A
5 A 4
% - SCREEN
SOUND ROCK (D): \Q\‘[\ - Diameter: 2"
8%1;$§§QE?TE v b Type: 0.010 Slotted Sch. 40 PVC
NI )
With Intermittent Soil [, v [ Interval: 79 to 89 ft bls
Seams, Moderately NP log
Fractured With N v
Intermittent Zones of \7‘? I
Intense Fracturing 4T
“! LEGEND
\‘ .
NV ST FILTER PACK TOC TOP OF CASING
[\
fv 30 TONITE GS  GROUND SURFACE
PARTIALLY \'/%\‘b ! [l seno BS  BENTONITE SEAL
WEATHERED/FRACTL N/ T FP FILTER PACK
ROCK (WF): Vj‘,\ i x\‘ CEMENT GROUT TSC TOP OF SCREEN
Fine-Grained Vv T X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
QUARTZ DIORITE N TD  TOTAL DEPTH
With Intermittent Soil v & K Y STATICWATERLEVEL  cG  CEMENT GROUT
COMPLETION REPORT OF

-SGME

9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING - TESTING
ENVIRONMENTAL SERVICES

WELL No. M-48DR

Sheet 1 of 3




PROJECT: NINS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 760.5
PROJECT LOCATION: Huntersville, North Carolina - CHECKED BY: Courtney Withel
STRATA z
» WELL T g 8
=~ —~ :
3 |z_| DETALS |EE| & | 22 WELL CONSTRUCTION DETAILS
DESCRIPTION S |BE2 o] i
> [T =4 ~t -
n [a ]
(See Page 1)
Seams and Quartz 3%
\Veins, Intensely g
Fractured A
WEATHERED/FRACT oI
ROCK (WF): "
Medium-Grained N Mo
GRANITE, Intensely [v v
Fractured (continued) i~ 7
WEATHERED ROCK |4 ™}
(M2): When Sampled fjy © |
Becomes White, N~
Black, and Gold, N T
Micaceous, Silty, , v _F45
Coarse to Fine SAND [y v
Granitic) N e
SOUND ROCK Oy |V, " |
Fine-Grained VA
QUARTZ DIORITE YIS
Interlayered With N
Fine-Grained N M50
GRANITE With Pyrite |v “‘\ L
and Quartz Veins, “‘\
lightly Fractured MinT
SOUND ROCK (D): (v ™ }
Medium-Grained N M
UARTZ DIORITE,  {V,"
Unfractured = - 55
SOUND ROCK (D): M '~}
Fine-Grained v oL
GRANITE, N e
Unfractured \I\\“P -
SOUND ROCK (D): |l v+ |
Medium-Grained 4 |50
QUARTZ DIORITE, NN
nfractured S
SOUND ROCK (D) \,‘F 1
Fine-Grained N
QUARTZ DIORITE N
With Intermittent NI
Fine-Grained MRS rss
GRANITE and VAN
Coarse-Grained NS
QUARTZ DIORITE; vY F
Pegmatitic Granite N ‘\'\
ein from 53.35 to + +
3.50 ft bls, Slightly 5%
Fractured N Ml7o
SOUND ROCK (@): |V, | _
Fine-Grained
8lQUARTZ DIORITE, \f: - LEGEND
8 S?S:,”Dﬁgagtcuf(dm + 4 FILTER PACK TOC TOP OF CASING
) el et GS  GROUND SURFACE
cjff ine-Graine N ees.51 | ] sENTONITE BS  BENTONITE SEAL
yfIDIORITE, Unfractured gv -75 (,’ CEMENT GROUT Fp FILTER PACK
BIISOUND ROCK (D) | NN TSC TOP OF SCREEN
é Q‘:’ ARTZ DIORITE, \“\,\ 682,51 CUTTINGS / BACKFILL %gc $8HE)I\SIEOPE;_ECREEN
g|Stiontly Fractured I\, » 662.31 | ¥ STATICWATERLEVEL  cg  CEMENT GROUT
g
=
s COMPLETION REPORT OF
= S&ME 9751 Southern Pine Blvd. WELL No. M-48DR
e Charlotte, North Carolina
3 ENGINEERING » TESTING Sheet 2 of 3
= ENVIRONMENTAL SERVICES .




PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

GROUND SURFACE ELEVATION:
LOGGED BY: 760.5
CHECKED BY: Courtney Withet

STRATA

=z
- WELL | = | o |8
2|z E~| & E—~
DESCRIPTION 2 |- DETAILS | g | & | ££ WELL CONSTRUCTION DETAILS
= (=) w w
> W~ - |
0w |0 w
(See Page 1)
N 79.00 681.51
N ™hao
vvvl
v —
o =
"""
+ + —
+ 4 —
T8 —
- + -{' —
+ + —
L 4+ A —
A ] 88.50 672.01
+ 4 89.00 671.51
r + 190 90.30 670.21

rbicuals, Unfractured

=

LEGEND
FILTER PACK TOC TOP OF CASING

‘ GS  GROUND SURFACE
[ senronTE BS  BENTONITE SEAL
&"g CEMENT GROUT FP FILTER PACK

CUTTINGS /BACKFILL ~ BSC BOTTOM OF SCREEN
Y STATICWATERLEVEL  ¢g  CEMENT GROUT

TSC TOP OF SCREEN
D TOTAL DEPTH

MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08
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9751 Southern Pine Blvd

S&ME Charlotte, North Carolina.

NG » TESTING

NVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-48DR

Sheet 3 0f 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project WME

S&ME Project No: 1264706-724 R
'M-48DR

| Bdring Number:

Sample No: 1
Depth (ft-bls):  4.6-6.1
Blow Count: 9*9*4

Sample No: 2
Depth (ft-bls): 9.6-11.1
Blow Count: 5%*4*6

Sample No: 3
Depth (ft-bls): 14.6-16.1
Blow Count: 3*6*7

Sample No: 4

Depth (ft-bls): 19.6-21.1 No m’y

Blow Count: 4*7*7

Page 1 of 1




ROCK CORE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Core Location: M-48DR

=
§
)

Page 1 of 3




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

L A A A

Core Location: M-48DR

Page 2 of 3




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Core Location: M-48DR

CLASSIFICATION:

21.60' - 30.45": Coarse-Grained Quartz Diorite With Intermittent Soil Seams

30.45' - 34.7": Fine-Grained Quartz Diorite

34.7' - 36.4": Medium-Grained Granite

36.4'-36.95": Soil Seam

36.95' - 45.3": Fine-Grained Quartz Diorite With Intermittent Fine-Grained Granite and Soil Seams

45.3' - 48.25": Medium-Grained Quartz Diorite

48.25' - 48.45": Fine-Grained Granite

48.45' - 49.1": Medium-Grained Quartz Diorite

49.1' - 55.3"; Fine-Grained Quartz Diorite With Intermittent Fine-Grained Granite and Coarse-Grained Quartz Diorite
55.3'- 61.15": Fine-Grained Quartz Diorite

61.15'- 61.8": Fine-Grained Diorite

61.8'- 68.1": Fine-Grained Quartz Diorite

68.1' - 69.0": Fine-Grained Granite

69.0' - 72.35": Fine-Grained Quartz Diorite

72.35'-74.0": Fine-Grained, Quartz-Rich Granite

74.0' - 80.42": Fine-Grained Quartz Diorite

80.42' - 80.62": Fine-Grained Granite

80.62' - 83.97": Fine-Grained Meta Gabbro

83.97' - 90.3": Fine-Grained, Quartz-Rich Granite With Orbicuals Page 3 of 3




BOREHOLE PERMEABILITY TEST USING PACKERS

FIELD DATA SHEET -

PROJECT NAME AND NO.: MNS - GWPP

LOCATION: Huntersville, NC

TEST DATE: 6/15/2007

TESTED BY: Jay Little and Courtney Withers
GROUND ELEV (ft MSL) 760.4

TEST METHOD: Double Packer Method using Multiple Pressure Tests

BOREHOLE NO.: M-48DR
TEST INTERVAL: 81.3 to 86.3  bgs
TEST INTERVAL: _ 679.1 to 674.1 EL

METHOD REFERENCE: Ground Water Manual, US Bureau of Reclamation, 1995, Chapter 10

TEST DATA (Enter data in underlined cells):
Rock Description of test interval:

Source of test water and clarity:

Method of cleaning hole prior to testing:

Drilling Fluid (water or type of drilling mud)

Packer Brand and Model:

Packer Inflation Pressure

Packer Length:

Method: Single (1) or double (2) packer (Enter 1 or 2):

Interval below base of packer for Method 1 (single packer test),4 , :
Interval between packers for Method 2 (double packer test),A4 ,:
Depth of hole at time of test:

Diameter of borehole, d :

Radius of the borehole, r

Depth to water table (thickness of unsaturated material above water table,U):

Height above ground surface of pressure gauge:

Top of test section (bottom of upper packer), h:

Bottom of test section (top of lower packer if double packer used, bottom of
hole for a single packer, D ):

Is test section above or below water table?

For tests below the water table determine h, the distance between the gauge
and the water table:

Length of pipe over which head loss occurs (distance from gauge to outlet of
pipe in test section):

Diameter and type of pipe used:

Sound Rock: Meta Gabbro to 84.0 ft bls with horizontal fracture at 82.65
ft bls; Unfractured Granite from 84.0 to 86.3 ft bls

Catawba River (treated)

Flushed
Mud
160 psi
2.00 feet
2
- feet
5.0 feet
90.3 feet below ground surface (bgs)
3.0 inches 0.3 feet
0.13 feet
21.3 feet
4.7 feet ags
81.8 feet bgs
86.8 feet bgs
below
26.0 feet
88.5 feet
1.25-inch L.D.

Packer Test M-48DR.xls
Permeablllty Test Field Data
Page 1of2



DDA
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BOREHOLE PERMEABILITY TEST USING PACKERS =~ - .

PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-48DR
LLOCATION: Huntersville, NC TEST INTERVAL: 81.3 to 86.3 bgs
TEST DATE: 6/15/07 TEST INTERVAL: 679.06 to 67406 EL
Water Level Flow Rate Flow Rate
Gauge Pressure (/1 ,) in psi Elapsed Time (minutes) (feet bgs) (total flow in gal) (gpm)
Step 1
40 0 2029.00
40 1 R 2029.70 0.70
40 2 2030.20 0.50
40 5 2032.00 0.60
40 10 2035.30 0.66
40 15 2043.50 .64
40 20 2051.50 1.60
Average 1.13 0.95
Selected stabilized flow rate to be used in calculations 0.95
Step 2
45 0 2052.90
45 ) 2053.50 0.60
45 2 2054.00 0.50
45 5 2056.20 0.73
45 10 2059.30 0.62
45 15 2062.20 0.58
45 20 2065.30 0.62
Average 0.62 0.61
Selected stabilized flow rate to be used in calculationg 0.61
Step 3
50 0 2065.50
50 1 2066.30 0.80
50 2 2067.20 0.90
50 5 2068.80 0.53
50 10 2071.80 0.60
50 15 2075.00 0.64
50 20 2078.00 0.60
Average 0.63 0.68
Selected stabilized flow rate to be used in calculations 0.68
Step 4
45 0 2078.30
45 1 2078.90 0.60
45 3 2080.00 0.55
45 5 2081.60 0.80
Average 0.66 0.65
Selected stabilized flow rate to be used in calculationg 0.65
Step 5
40 0 2081.90
40 1 2082.50 0.60
40 3 2083.80 0.65
40 5 2085.30 0.75
Average| 0.68 0.67
Selected stabilized flow rate to be used in calculationd 0.67
NOTES:

Packer Test M-48DR.xls
Permeability Test Field Data
Page 2 of 2



BOREHOLE PERMEABILITY TEST USING PACKERS - ’ %s&ME

CALCULATIONS

PROJECT NAME AND NO.: MNS-GWPP BOREHOLE NO.: M-48DR

LOCATION: Huntersville, NC TEST INTERVAL: 81.3 to 86.3 bgs
TEST DATE: 6/15/2007 TEST INTERVAL: 679.1 to 6741 EL
TESTED BY: Jay Little and Courmcy Withers

GROUND ELEYV (ft MSL): 760.4

TEST METHOD: Double Packer Mcthod using Multiple Pressure Tests
METHOD REFERENCE: Ground Watcr Manual, US Burcau of Reclamation, 1995, Chapter 10

RESULTS OF PERMEABILITY CALCULATIONS
MULTIPLE STEP TEST

’

Step Flow (Q) Pressure (psi) Lugeons Permeability - Permeability
(_g_Pm) Gauge |Effective (ft/scc) (cny/sec)
1 0.95 40 51 7 2.23E-06 6.8E-05
2 0.61 45 56 4 1.3E-06 4.0E-05
3 0.68 50 61 4 1.3E-06 4.1E-05
4 0.65 45 56 4 1.4E-06 4.2E-05
5 0.67 40 51 5 1.6E-06 4.8E-05
AVERAGE 5 1.6E-06 4.8E-05
SELECTED VALUES]
Rock Description of Tested Interval:
Sound Rock: Meta Gabbro to 84.0 ft bls with horizontal fracture at 82.65 ft bls; Unfracturcd Granitc from 84.0 to 86.3 {t bls
TEST INTERPRETATION
Text here
Text here
EFFECTIVE PRESSURE(psi) FLOW (gpm)
0 0.2 04 0.6 0.8 1
1
5 S
Z | S
= [
n n
=4 =
5
7
k]
i
=

Effective Differential Pressure (psi)

Packer Test M-48DR.xls
Permeability Calculations

Page 1 of 4



CALCULATED PERMEABILITY FOR STEP 1

Gauge Pressure, h2, 40
Flow Rate, Q: . 0.95
Hcad loss per TEN foot section of pipe: o 0.0
Head Loss, L : 0.0
Distance from pressure gauge to bottom of test section, hy: 26.0
Value of hy: 26.0
Effective Head, H where H = h1+h2-L ; 118.4
Determine Saturation Zone:

Sclect Zonc 1,2, or 3 3

Tu=U-D+H 529

X = (H/Tuy*100 223.9°

Tw/A . 10.6
Determine Conductivity Coefficient

H/r -

A/H oL

Alr ) 40

Select Cu from Fig 10-7 for Zone 1 tests:

Cs for Zonc 2 and 3 tests: 64

Calculate K if Zone ! and using single or double packer -
Calculate K if Zone 2 and using single packer (Method 1) -
Calculate K if Zone 2 and using double packer (Method 2) -
Calculate K if Zone 3 and using single packer (Method 1) -
Calculate K if Zone 3 and using double packer (Method 2)
Is this step valid?

psi
gpm
psi
psi
fect
feet
feet

feet
%

ft/scc
ft/sec
ft/sec
ft/scc

2.23E-06 ft/sec

If (Q/a)*(estimated porosity) > 10 the calculations may not be valid duc to turbulent flow

Calculate a, the total open area of the test scction:
Is Q/a * (estimated porosity) > 107?

92.4 fecet of water
0.002 ft'/scc

. (per tables)
0.0 feet of water

51.3 psi

Zones 1 and 2 are unsaturated, 3 is saturated

Valuc for Zonc 1 analysis

Valuc for Zone ! analysis
Valuc for Zone 2 and 3 analysis
Cu for Zone 1
Cs for Zones 2 and 3
- cm/sec
- cm/scc
- cm/scc
- © cm/sec
6.81E-05 cm/scc

3.9 squarc fect
True, Test Valid

CALCULATED PERMEABILITY FOR STEP 2

Gauge Pressure, h2. 45
Flow Rate, Q: . 0.61
Head loss per TEN foot section of pipe: 0.0
Head Loss, L : 0.0
Distance from pressure gauge to bottom of test section, hy: 26.0
Value of h;: : 26.0
Effective Head, H where H = h1+h2-L : 129.9
Determine Saturation Zone:

Sclect Zone 1,2, 0r 3 3

Tu=U-D+H . 64.4

X = (H/Tu)*100 201.7

Tw/A ) 12.9
Determine Conductivity Coefficient ‘

Hr -

‘AH -

Alr i 40

Select Cu from Fig 10-7 for Zone 1 tests: :

Cs for Zone 2 and 3 tests: 64
Calculate K if Zone 1 and using single or double packer -
Calculate K if Zone 2 and using single packer (Method 1) -
Calculate K if Zone 2 and using double packer (Method 2) -
Calculate K if Zone 3 and using single packer (Methed 1) -

Calculate K if Zone 3 and using double packer (Method 2)
Is this step valid?

psi
gpm
psi
psi
feet
feet
feet

feet
%

ft/sec
ft/sec
ft/scc
ft/sec

1.31E-06 ft/sec

If (Q/a)*(cstimated porosity) > 10 the calculations may not be valid due to turbulent flow

Calculate a, the total open area of the test section:
Is Q/a * (cstimated porosity) > 10?? -~

103.9 feet of water

0.001 ft'/sec
(per tables)
0.0 fect of water

56.3 psi

Zoncs 1 and 2 are unsaturated, 3 is saturated

Value for Zone 1 analysis
Valuc for Zone 1 analysis
Value for Zonc 2 and 3 analysis

Cu for Zonc 1
Cs for Zones 2 and 3+ .
- cm/sec
- cm/sce
- cm/sec
- cmy/sec

3.99E-05 cm/sec

3.9 square feet
True, Test Valid

Packer Test M-48DR.xls
Permeability Calculations
Page 2 of 4



CALCULATED PERMEABILITY FOR STEP3
Gauge Pressurc, h2.

Flow Rate, Q:
Head loss per TEN foot scction of pipe:
Hcad Loss, L :
Distance from pressure gauge to bottom of test scction, hy:
Value of hy: )
Effcctive Head, H where H = h1+h2-L :
Determine Saturation Zone:

Sclect Zonc 1,2, 0r 3

Tu=U-D+H

X = (H/Tu)*100

TwA
Determine Conductivity Coefficient

H/r

A/H

Al

Select Cu from Fig 10-7 for Zone 1 tests:

Cs for Zonc 2 and 3 tests:
Calculate K if Zone 1 and using single or double packer
Calculate K if Zone 2 and using single packer (Method 1)
Calculate K if Zone 2 and using double packer (Method 2)
Calculate K if Zone 3 and using single packer (Method 1)
Calculate K if Zone 3 and using double packer (Method 2)
Is this step valid?

50

0.68
0.0
0.0

26.0

26.0

141.5

76.0
186.2
15.2

40

64

psi
gpm
psi
psi
feet
fect
feet

feet
%

ft/sce
ft/scc
fi/sce
ft/scc

1.34E-06 ft/scc

If (Q/a)*(cstimated porosity) > 10 the calculations may not be valid due to turbulent flow
Calculate a, the total open arca of the test section:

Is Q/a * (cstimated porosity) > 107?

115.5 fect of water

0.002 ft*/scc
(per tablces)
0.0 feet of water

61.3 psi

Zoncs | and 2 are unsaturated, 3 is saturated

Valuc for Zone 1 analysis
Value for Zone 1 analysis
Value for Zone 2 and 3 analysis
Cu for Zonc 1
Cs for Zones 2 and 3

- cm/sec

- cm/sec

- cm/sce

- cm/sec

4.08E-05 cnv/sec

3.9 square fect
True, Test Valid

CALCULATED PERMEABILITY FOR STEP 4
Gauge Pressurc, h2,

Flow Ratc, Q:
Hcad loss per TEN foot scction of pipe:
Head Loss, L :
Distance from pressure gauge to bottom of test section, h:
Value of hy:
Effective Head, H where H = h1+h2-L :
Determine Saturation Zone:

Select Zone 1,2, or 3

Tu=U-D+H

X = (H/Tu)*100

Tu/A
Determine Conductivity Coefficient

H/r

A/H

Alr

Sclect Cu from Fig 10-7 for Zone 1 tests:

Cs for Zonc 2 and 3 tests:
Calculate K if Zone 1 and using singlé or double packer
Calculate K if Zone 2 and using single packer (Method 1)
Calculate K if Zone 2 and using double packer (Method 2)
Calculate K if Zone 3 and using single packer (Method 1)
Calculate K if Zone 3 and using double packer (Method 2)
Is this step valid?

45

0.65
0.0

26.0
26.0
129.9

64.4
201.7
129

40

64

1.39E-06

psi
gpm
psi
psi
fect
feet
feet

fect
%

ft/scc
ft/scc
ft/sec
ft/sec
ft/sec

If (Q/a)*(cstimated porosity) > 10 the calculations may not be valid due to turbulent flow
Calculatc a, the total open arca of the test scction:

Is Q/a * (estimated porosity) > 10?7

103.9 feet of water

0.001 ft'/scc
(per tablcs)
0.0 feet of water

56.3 psi

Zones 1 and 2 are unsaturated, 3 is saturated

Value for Zone 1 analysis
Value for Zone 1 analysis
Valuc for Zone 2 and 3 analysis
Cu for Zone 1
Cs for Zones 2 and 3

- cm/sec

- cm/sec

- cm/scc

- cm/sec

4.25E-05 cn/sec

3.9 square fect
True, Test Valid

Packer Test M48DR.xls
Permeability Calculations
Page 3 of 4



CALCULATED PERMEABILITY FOR STEP 5§

Gauge Pressurc, h2. : 40 psi 92.4 feet of water
Flow Rate, Q: . 0.67 gpm 0.001 ft'/sec
Hcad loss per TEN foot section of pipe: ' 0.0 psi (per tablcs)
Head Loss, L : 0.0 psi : 0.0 fect of water
Distance from pressure gauge to bottom of test section, hy: . 26.0 {eet
Value of h;: 26.0 feet
Effective Head, H wherc H = h1+h2-L : 1184  feet 51.3 psi
Determine Saturation Zone: -
Select Zonc 1,2, 0r 3 3 Zones | and 2 arc unsaturated, 3 is saturated
Tu=U-D+H 529 feet
X = (H/Tu)*100 2239 %
Tu/A : 10.6
Determine Conductivity Coefficient '
Hix - Value for Zone | analysis
AH - Value for Zone 1 analysis
Alr 40 Value for Zone 2 and 3 analysis
Sclect Cu from Fig 10-7 for Zonc 1 tests: Cu for Zonc |
Cs for Zonc 2 and 3 tests: ) 64 Cs for Zones 2 and 3
Calculate K if Zone 1 and using single or double packer - ft/scc - cm/scc
Calculate K if Zone 2 and using single packer (Method 1) - ft/scc - cm/scc
Calculate K if Zone 2 and using double packer (Method 2) - fi/sce - cm/scc
Calculate K if Zone 3 and using single packer (Method 1) - fi/scc - cm/scc
Calculate K if Zone 3 and using double packer (Method 2) 1.58E-06 ft/scc 4.80E-05 cm/scc

Is this step valid?
If (Q/a)*(cstimated porosity) > 10 the calculations may not be valid due to turbulent flow
Calculate a, the total open arca of the test section: 3.9 square feet
Is Q/a * (estimated porosity) > 10?? True, Test Valid

Packer Test M-48DR.xls
Permeability Calculations
Page 4 of 4



Site Name: MNS-GWPP

Test Date: 6/22/2007
Well Label: M-48DR
Aquifer Thickness: 73.29 feet
Screen Length: 10. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 20.71 feet
Water Table to Screen Bottom: 68.29 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 150 time and drawdown measurements
Maximum head is 5.432 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
6/22/07 M-48DR
1
3 Bouwer and Rice parameter A= 3.8
] Bouwer and Rice parameter B = 0.72
- In(Re/Rw) = 3.918276e+000
4 e ” Analysis starts at time 3600 Seconds
| ""’u,(,,,( Analysis ends at time 1830 minutes
’""”«m 114 Measurements analyzed from 5to 118
) e, 2 Points not plotted because head ratio <= 0.0
0.1 — These points are not included in the analysis
s
s
g -
= et
kS
o
o
1.e-002.
T b
1 e-003.
E Hydraulic Conductivity = 1.133e-006 cm/sec
—] Transmissivity = 1.519e-005 m2/min
1 i 1 i 1 i ¥ 1 1 I 1 1 LI I T i L 1 1 ¥ i i 1 L I 1 I 1 T T T T i ¥
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 238 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68
Adjusted Time (Hours)
Analysis by Julie Petersen of S&ME, Inc. Ho s 5432 feet at 0 Seconds

1.13E-06 cm/sec




PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.: Sample No.: Depth:
M-48DR SS-2 9.6-11.1 ftbls

Sample Description:
Reddish-Brown, Fine to Medium Sandy, Silty, Clay With Mica

100% 9 0-0—0-9 \ 4 . ~gy "\
90% : \
80% |- : \
70%
. o
<
60% g
[1:]
50% e
. c
40% \f‘\ S
‘ [1]
30% e *
20%
10%
100 10 o~ 1 0.1 0 0.01 <« 0.001
Particle Size (mm) § §
>2mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm <0.004 mm
From Graph: % Gravel % Sand % Silt % Clay
0.2% - 33.6% 30.1% 36.2%
Adjusted for
Justed 0% 34% 30% 36%
Calculations
Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix II.

Gravel, sand, silt and clay sizes based on Wentworth Scale.

S&ME Project:
McGuire Nuclear Station - GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT:

S&ME PROJECT NO.: 1264-06-724

McGuire Nuclear Station - GWPP

2 S&ME

Boring No. M-48DR

Boring Depth: 9.6to0 11.1 ftbis

< Hin

EXPLANATION -

5
Line ot equal specitic veid

Interval 1 oand 5 porceaet

% Sand: Particle stze o
Saned 2=0.06273

Silt 0,062 0,004

34%

% Silt: 30% Clay - 0004
% Clay: __ 36%
Estimated Specific
Yield: __ 3.2%
ks v He
LAV-SAND N\ 3 \
CL/ 8 b \\\\N \ .
£ \
SANDY
\ ST
\
YT % £ A YT
Silt size (percem)
FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the

relation between particle size and specific vield. Source: A. 1. Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967

43
39
307
237

PERCENT BY VOLULME

SPECIFIC RETENTCH

FINE SANDy

QAY 2 SILY
GRALLLY

Estimated Porosity: 48%**
**Based on Table of Selected Values of Porosity, Specific Yield and Specific Retention,
USGS Water Supply Paper 2220.

(after Bear, 1972)

Varlation of Poroslty, Specific Yleld, and Specific Retention with Grain Size




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO01.GDT 3/26/08

S&ME, Inc. : 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING 1 elephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1.4 IN. ID. SAMPLER | FT.
Project; MNS - Groundwater Protection Project Borin g No M_53
Location: Huntersville, North Carolina ' Number: 1264-06-724 SheetNo, 1 of 2
" Boring Depth (ft): 50.0 | Elevation (f): - 760.6 | Driller: g%Little, NC CertNo. | Date Drilled: 5/29/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 14.77 ft bls Drilling Method: Mud Retary
Elev. | Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology |* Material Description Construction | o 50 100
760 _ﬂi HH ASPHALT
| V¥ ] FILL (F): Red, Fine Sandy, Silty, CLAY
N Ng%Y
- T
- 77
|
_ s—) ;
755 V) Z
- 77
= V)
5 Y
N _/4/
— NV
-
n w0
B %97
— 750 1 / / /
" %97 ’
N ng%Y
- _é/ /) .
[ -]} | SOIL/SAPROLITE (M1): Orange to Light Brown, Fine -
= - Sandy, SILT with Manganese Banding
N 15—
L 745 -
B |
N 20— |
— 740 41
N 1t
_ 25—
735 1]
B — SOIL/SAPROLITE M1): Olive Green and Brown,
| - Slightly Micaceous, Silty, Fine SAND
_ 30—
— 730 : »
= j-:'_
| -
- +
- —-
}— — " .
- —1:-§:°0:;| SOIL/SAPROLITE (M1): White and Gray, Silty, Medium
— s ‘| to Fine SAND (Granitic)




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc.
9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING + TESTING  Lelephone: 704-523-4726

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE
WITH ASTM D-]586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF
BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
DRIVE 1.4IN. I.D. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-53
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 50.0 | Elevation (R): 760.6 | Driller: g%’Litﬂe, NC CertNo. | Date Drilled: 5/29/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 14,77 ft bls

Drilling Method: Mud Rotary

Boring Terminated at 50.00 ft bls

Elev. Depth { Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feel) | (Feet) | ology Material Description Construction | o 50 100

| 725 . Y

B - SOIL/SAPROLITE (M1): Brown, Micaceous, Silty, Fine

— - SAND with Manganese Staining

B 3 M 17

B 40— ™~ —

720 -

B - N

| —: ™~

N . \\

- ] 52/ \l

= - WEATHERED ROCK (M2): When Sampled Becomes =Y >>

— B White, Silty, Coarse to Fine SAND [

» 45— WEATHERED ROCK (M2): When Sampled Becomes

— 715 - q Olive Green and Brown, Silty, Coarse to Fine SAND with

[ _| ( Rock Fragments

[ - 50/

= - WEATHERED ROCK (M2): When Sampled Becomes N 4 -

— 1 Brown, Micaceous, Fine Sandy SILT with Manganese ?

B 50 Staining




COMPLETION REPORT OF WELL No. M-53 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 14.77 ft bls
LATITUDE: 35 26 02.56
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 52.43
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 760.32
DATE DRILLED: 5/29/07 ' DATUM: MSL
LOGGED BY: Julie Petersen
STRATA _ wew | . | s z
O | bl o | &2
DESCRIPTION 2 |- DETAILS %5 (HD 55 WELL CONSTRUCTION DETAILS
5|8 Z
PROTECTIVE CASING
0 0.00 760.57 | Diameter: 8"
ASPHALT B Type: Steel Flush Mount
FILL(F): Red, Fine | {1 Interval: At Grade
Sandy, Silty, CLAY ; ¢ }
/ L
//ﬁ. 4.00 756.57 | RISER CASING
j/ /] L Diameter: 2"
d/j_ 6.00 754.57 Type: Sch. 40 PVC
j Interval: O to 8 ftbls
77
0/ /ﬁ GROUT
%% Type: Neat Cement
g; ; " Interval: 0 to 4 ft bls
7%
9% SEAL
SOIL/SAPROLITE BRS Type: Bentonite
(M1): Orange to Light |-} | interval: 4 to 6 ft bis
Brown, Fine Sandy, 11.
SILT with Manganese |.{°
Banding 411 FILTERPACK
T Type: #1 Filter Sand
b interval: 6 to 23 ft bis
1t SCREEN
1. - .| Diameter: 2"
A BRI T == iy gggg ;g;;; Type: 0.010 Slotted Sch. 40 PVC
1 '.r : : Interval: 8 to 23 ft bls
t2s5
I S E | LEGEND
icaceous. Silty. Bine |11 FILTER PACK TOC TOP OF CASING
f"r:gaBmw”n: ghg;'ﬂy : ‘. [30 GS  GROUND SURFAC
SAND RRE [l senvonie BS  BENTONITE SEAL
o X FP  FILTER PACK
-.'-'.-L N CEMENT GROUT TSC TOP OF SCREEN
14 Ol CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATIC WATER LEVEL gg g‘g{,,’g&ﬁ%’ggm '

Charlotte, North Carolina

ENGINEERING « TESTING Sheet 1 of 2
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-53 ‘

MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECT NO: 1264-06-724 LOGGED BY: 760.6
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen

STRATA

WELL

DETAILS WELL CONSTRUCTION DETAILS

DESCRIPTION

DEPTH
(ft.)
LEGEND
ELEVATION
(ft)

SYMBOL
DEPTH
(ft.)

(See Page 1)

SOIL/SAPROLITE A% 3
(M1). White and T
Gray, Silty, Medium to {1
Fine SAND (Granitic)
I(continued) SR
SOIL/SAPROLITE 117
(M1): Brown, 11-F40
Micaceous, Silty, Fine |-} '
SAND with 1T
Manganese Staining |.]' 1.}

WEATHERED ROCK
{(M2): When Sampled
Becomes White, Silty, - 45
Coarse to Fine SAND
WEATHERED ROCK
(M2): When Sampled {
Becomes Olive Green o
and Brown, Silty,
Coarse to Fine SAND

ith Rock Fragments - 50 50.00 71057
WEATHERED ROCK
(M2): When Sampled
Becomes Brown,
Micaceous, Fine
Sandy SILT with

anganese Staining

LEGEND

FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
Il s=vronme BS  BENTONITE SEAL
CEM FP  FILTER PACK
\¢ ENT GROUT TSC TOP OF SCREEN
7X| CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

TD TOTAL DEPTH
Y STATIC WATER LEVEL ce CEMENT GROUT

_ COMPLETION REPORT OF
9751 South Pine Bivd. -
S&ME = sonerreea WELL No. 1-53

ENGINEERING » TESTING Sheet 2 of 2
ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
§&ME Project No: 1264-06-724 R

; Boring Number: ~ M-53

Sample No: 1
Depth (ft-bls): 3.2-4.7
Blow Count: 5*6*7

Sample No: 2
Depth (ft-bls): 8.2-9.7
Blow Count: 3%*3*3

Sample No: 3
Depth (ft-bls): 13.2 - 14.7
Blow Count: 3*3*3

Sample No: 4
Depth (ft-bls): 18.2 - 19.7
Blow Count: 3*4*5

Sample No: 5
Depth (ft-bls): 23.2 - 24.7
Blow Count: 2%*3%*3

Sample No: 6
Depth (ft-bls): 28.2 - 29.7
Blow Count: 7* 12 * 14

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724
Bdring Number:  M-53

Sample No: 7
Depth (ft-bls): 33.2 -34.7
Blow Count: 5*7%*9

Sample No: 8
Depth (ft-bls): 38.2 -39.7
Blow Count: 7*7*10

Sample No: 9
Depth (ft-bls): 43.2 - 44.7
Blow Count: 50/4

Sample No: 10
Depth (ft-bls): 48.2 -49.7 B
Blow Count: 43 * 50/4

Page 2 of 2




Y THE FALLING HEAD METHOD' . " -

(Open-H Cormt L o
Site Name: MNS - GWPP
Date: 5/30/2007
Boring L.D. M-53
Test Interval: 194't0 22.5' (Soil/Saprolite)
Total Depth of Hole: 225 fi 685.98 cm
Length of Open Hole: 3.1ft 94.51 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec Head (cm)  Permeability (cm/sec) Calculations
0 677.56 _
60 668.69 5.42E-05 d?-In 2mL o |mL
120 660.00 5.38E-05 _ —D—)4
180 651.55 5.29E-05 K, = In—
240 643.29 5.25E-05 8-L-(t,-t,) H,
300 635.24 5.17E-05 N
360 627.53 5.02E-05 Where:
420 619.73 5.14E-05 Ky is the Horizontal Coefficient of Permeability (cm/sec)
480 612.10 5.09E-05 H; is the Piezometric Head for time; t =, (cm)
540 604.76 4.96E-05 H, is the Piezometric Head for time; t =, (cm)
600 597.32 5.09E-05 D is the Diameter of the Standpipe (cm)
900 563.29 4.82E-05 d is the diameter of the Open Length (cm),
1200 532.20 4.67E-05 m is the Transformation Ratio, Where
1500 503.84 4.50E-05 m= m K, is the Horizor.ltal Permeability
1800 477.74 4.37E-05 K, is the Vertical Permeability|
2400 43143 4.19E-05 L is the Open Length of Hole (cm)
3000 392.20 3.92E-05
3600 358.72 3.67E-05

Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

4.82E-05

Graph of Field Data

700.00
650.00
600.00
550.00
500.00
450.00
400.00
350.00
300.00

Head (cm)

Head vs Time

\
\
\\
0 560 10l00 1560 20[00 25I00 30I00 35I00 4000

Time (sec)




Site Name: MNS-GWPP

Test Date: 6/5/2007
Well Label: M-53
Aquifer Thickness: 13.23 feet
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 3.391 Inches
Static Water Level: 14.77 feet
Water Table to Screen Bottom: 8.23 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 87 time and drawdown measurements
Maximum head is 2.265 feet
Minimum head is -2.e-003 feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
6/5/07 M-53
1 5
= Bouwer and Rice parameter A = 2.463
: Bouwer and Rice parameter B = 0.4661
— In(Re/Rw) = 2.637533e+000
- Gravel Pack Porosity: = 30. %
B Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 30. Seconds
- Analysis ends at time 15. minutes
52 Measurements analyzed from 2 to 53
4 Points not plotted because head ratio <= 0.0
01 These points are not included in the analysis
= -
£ 3
x o
o e—
2
> .
™ g
g ~
ga
1 e-002]
7 Hydraulic Conductivity = 3.303e-004 cm/sec
7 Transmissivity = 7.992e-004 m2/min
1 1 I I
0 1
Adjusted Time (Hours)
Analysis by Julie Petersen of S&ME, Inc. Hois 2 265 feet at 0 Seconds

3.30E-04 cm/sec




PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-53

Sample No.:
SS-8

Depth:
38.2 to 39.7 ft bis

Sample Description:
Brown, Silty, Fine Sand With Mica

100% 9—0-0—0-9 L o ——
N

90%

80%

70%

60%

50%

40%

30%

i

Percent Passing

20%

10%

0%

e

100

10

2

Particle Size (mm)

1 0.1

0.01

0.004 P fl

0.0625 P

0.001

> 2 mm 2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel % Sand
0.0% 60.0%

% Silt
36.7%

% Clay
3.3%

Adjusted for
Calculations

0% 60%

37%

3%

Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix II.

Gravel, sand, silt and clay sizes based on Wentworth Scale.

S&ME Project:

McGuire Nuclear Station

- GWPP

S&ME Project No.:
1264-06-724




S&ME PROJECT:

S&ME PROJECT NO.:

FETTER AND BEAR DIAGRAMS

1264-06-724

McGuire Nuclear Station - GWPP

Boring No.

M-53

N

o

Boring Depth:
% Sand:

% Silt:

% Clay:

Yield:

382 to 39:7 f;t bls
60%
37%
3%

Estimated Specific
24.5%

EXPLANATION -

3
Line ot equal specitic vieid
Iterval 1 amd 3 porc ot

Particle size -mn
Sand 2-0.0625
Silt 0,062 50,004
Clav " h0o4

Silt size (percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the
relation between particle size and specific yield. Source: A. 1. Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.

PERCENT BY VO et

":—---—‘ : g ————
o~ maosnn"'"'"""""‘"""t
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25;——-—-— N of mm e e o - —--—--—-—-—-—-—;
20 /N
l:; ‘,/ I E
tOi /,- I >
/7 ! SPECIFIC NETENTICH E
s} -- I —— ¥
© X g
o] Q o] e M E R
AR R EEEEEEE
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MHBEE 5 g

Estimated Porosity: 43%

Varlallon of Poroslly, Speclllc Yleld, and Speclfic Retention with Graln Size

(alter Bear, 1972)




S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE
9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4IN. 1.D. SAMPLER I FT.
Project: MNS - Groundwater Protection Project Boring No. M-55
Location: Huntersville, North Carolina Number: - 1264-06-724 Sheet No. 1 of 2
Boring Depth (ft): 50.0 | Elevation (fi): 760.1 | Driller:  Justin Millwood, NC Date Drilled: 6/7/07
Cert. No. 3439
Logged By: Scott Dacus Water Level:  Stabilized Water Level at 9.84 ft bls Drilling Method: 44" H.S.A.
Elev. | Depth | Lith- . _ Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o . 100
E‘ ! Ll LT \ASPHALT /_
— -1 FILL (F): Red and Orange, Micaceous, Clayey, SILT
: - W 9
- + A
— 755 5—
N ] ’2 11
— 750 10—
— —
F_ R FILL (F): Brown, Micaceous, Clayey, SILT With
- Manganese Nodules and White, Feldspar Nodules
= 0.0 '
n i Nk
— 745 15—
B - FILL (F): Brown and Red, Clayey, SILT With Manganese
B — Nodules
[ T .' 14
u 20— A
— 740
B
B ] SOIL/SAPROLITE (M1): Red and Gray, Micaceous,
t i SILT
735 25— A‘
[ -
” _
. — SOIL/SAPROLITE (M1): Brown and Tan, Micaceous,
| — Fine Sandy, SILT With Iron and Manganese Staining
- 3 s
: 1 X
— 730 30— A
= ~:
B _ SOIL/SAPROLITE (M1): Red and Orange, Micaceous,
F - SILT With Feldspar Veins and Manganese Staining
n 3
| - 11 *

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  1elephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 DRIVE 1.4 IN. LD. SAMPLER I FT.
Project: MNS - Groundwater Protection Project Boring No. M-55
Location: ~ Huntersville, North Carolina Number: - 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 50.0 | Elevation (ft): 760.1 | Driller:  Justin Millwood, NC Date Drilled: 6/7/07
Cert. No. 3439
Logged By: Scott Dacus Water Level:  Stabilized Water Level at 9.84 ft bls Drilling Method: 4%" H.S.A.
Elev. Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 ‘ 100
B =-1.-]:;} SOIL/SAPROLITE (M1): White and Brown, Micaceous, N 14
— 720 40— T \Silty, Medium to Fine SAND With Manganese Staining /]
“ - SOIL/SAPROLITE (M1): White and Brown, Micaceous,

Fine Sandy, SILT . \

RN NN
/

| 62
45 —1=1"\ SOIL/SAPROLITE (M1): Black and White, Micaceous,
> 12| \Coarse to Fine SAND (Granitic) [

SOIL/SAPROLITE (M1): Brown and Gray, Micaceous,
Silty, Fine SAND (Granitic)

IIII||III|IIII|IIII
=
w

Lty

MB ./

50
Boring Terminated at 50.00 ft bls




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

COMPLETION REPORT OF WELL No. M-55

Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at 9.84
PROJECT LOCATION: Huntersville, North Carolina ftbls
LATITUDE: 35 26 01.39
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 47.75
DRILLING METHOD: 4%:" H.S.A. . TOP OF (‘JASING ELEVATION: 759.73
DATE DRILLED: 6/7/07 DATUM: MSL
' LOGGED BY: Scott Dacus
STRATA
- WELL |- | g § |
Q iz Fe |l w | 22
DESCRIPTION 2 |E DETAILS %5 @ | 3= WELL CONSTRUCTION DETAILS
s (W€ 3| 4
=] ]
- PROTECTIVE CASING
0 760.09 | Diameter: 8"
ASPHALT ; Type: Steel Flush Mount
FILL (F): Red and r : '
Orange. Micaceous, ’r 75809 Interval: At Grade
Clayey, SILT d .
q 756.09 | RISER CASING
L5 Diameter: 2"
L Type: Sch. 40 PVC
Interval: 0to 5 ft bls
| GROUT
Type: Neat Cement
- 10 Interval: 0to 2 ft bls
FILL (F): Brown, SEAL
Micaceous, Clayey, . H
Sl Wit yey | Type: Bentonite
Manganese Nodules }_ Interval: 2to 4 ft bis
and White, Feldspar 15
nNodules T -
FILL (F): Brown and A FILTERPACK
Red, Clayey, SILT i Type: #1 Filter Sand
With Manganese Interval: 4 to 21 ft bls
Nodules & 740.59 .
20 740.09
-1739.09 SCREEN
Diameter: 2"
(SMO1|;-:ISR{\eZZ?&I§ay, - Type: 0.010 Slotted Sch. 40 PVC
Micaceous, SILT - : Interval: 5 to 20 ft bls
25
F
SOIL/SAPROLITE KES
(M1): Brown and Tan, {“{I- [ LEGEND
Mi , Fi RN
Sandy. SILT With Iron || " FILTER PACK TOC  TOP OF CASING
M NERE G ROUND SURFACE
as?;ni:g”ga"ese Ot [l sentoniTe BS  BENTONITE SEAL
1l R&) FP FILTER PACK
CEMENT GROUT TSC TOP OF SCREEN
L XA CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATICWATERLEVEL o copenerad
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-55
Charlotte, North Carolina _
ENGINEERING » TESTING Sheet 1 of 2

_ ENVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project

PROJECTNO: 1264-06-724

PROJECT LOCATION: Huntersviile, North Carolina

GROUND SURFACE ELEVATION:

LOGGED BY: 760.1
CHECKED BY: Scott Dacus

MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

ENG
ENVIRONMENTAL SERVICES

—

-SEME

INEERING » TESTING

9751 Southern Pine Blvd.
Charlotte, North Carolina

STRATA z
= WELL T g2
— =~
9|z | DETAILS |EZ | 8 | <&
DESCRIPTION 8 |E ae | & | 3€ WELL CONSTRUCTION DETAILS
> uw = J —d
n |0 w
(See Page 1)
35
SOIL/SAPROLITE
(M1): Red and
Orange, Micaceous,
SILT With Feldspar
Veins and Manganese
Staining (continued) -
SOIL/SAPROLITE 1 40
(M1): White and
Brown, Micaceous,
Silty, Medium to Fine
SAND With
anganese Staining
SOIL/SAPROLITE
(M1). White and
Brown, Micaceous,
Fine Sandy, SILT
SOIL/SAPROLITE
(M1): Black and
hite, Micaceous,
oarse to Fine SAND
(Granitic) 50 50.00 710.99
SOIL/SAPROLITE
(M1): Brown and
Gray, Micaceous,
Silty, Fine SAND
(Granitic)
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
| Il senToniTe BS  BENTONITE SEAL
& CEMENT GR FP FILTER PACK
M out TSC TOP OF SCREEN
4 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATICWATERLEVEL (2 GoreNTanouT
COMPLETION REPORT OF

WELL No. M-55

Sheet 2 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Bor{ilg Number:

Sample No: 1
Depth (ft-bls): 3.5-5.0
Blow Count: 3*4*5§

Sample No: 2
Depth (ft-bls): 8.5-10
Blow Count: 3*%4*7

Sample No: 3
Depth (ft-bls): 13.5-15
Blow Count: 2%*3*4

Sample No: 4
Depth (ft-bls): 18.5-20
Blow Count: 3*6*8

Sample No: 5
Depth (ft-bls):  23.5 - 25
Blow Count: 2*3*4

Sample No: 6
Depth (ft-bls): 28.5-30
Blow Count: 2%4*5

Page 1 of 2



SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME)ﬁ/l}’rojectk No: 1264-06-724
Boring Number:  M-55

Sample No: 7
Depth (ft-bls): 33.5-35
Blow Count: 3%*4*7

Sample No: 8
Depth (ft-bls): 38.5-40
Blow Count: 5*5%*9

Sample No: 9
Depth (ft-bls):  43.5 - 45
Blow Count: 10 * 28 * 34

Sample No: 10
Depth (ft-bls): 48.5-50
Blow Count: 3*5*18

Page 2 of 2




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4 IN. I.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-59
Location: Huntersville, North Carolina Number: - 1264-06-724 SheetNo. 1 of 3
Boring Depth (ft): 85.1 | Elevation (ft): 760,0 | Driller: g;:lv}itﬂe, NCCertNo. | Date Drilled: 6/1/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 24.62 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . o Well Penetration Resistance (Blows/Foot)
(Feet) | (Fee) | ology Material Description Construction | ¢ 5 100
_ H0 .o § GRAVEL '
[ R FILL (F): Red, Silty, CLAY With Medium to Fine Sand
— 755 5— M 10“
- = X
- ] ¥
SRS \\s‘
— ISR R
[~ TRORR ~/4 \/
— 750 10 .0:3.0:0’ N ' N
| XK N N\
TIRXRS %
— KRR 7
B X %
- R N
3 >
— — R N
B &
- : \4
— - ~\/ ' 10
745 15— « M 10§
N X %
u s N4
— 740 20— N 15
N . A
N ] --{ SOIL/SAPROLITE (M1): Black and White, Silty,
- — | Medium to Fine SAND With Mica (Dioritic)
— 735 25— }X{ 19 ¢
[ — SOIL/SAPROLITE (M1): Brown to White, Silty, Coarse
= - to Fine SAND
730 30— : N 25 .\
L 1 N~
| — N \
|— ] : \
| I \\
— O A 5;)/ N
B N WEATHERED ROCK (M2): Grayish-Green, Silty, Fine = >
— 725 35—
L - SAND
- LY Roller Cone Refusal at 36.40 ft bis




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

-4 ~ .1 SOUND ROCK (D): Medium-Grained QUARTZ
“N.Y_ < DIORITE, Unfractured

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 DRIVE 1.4 IN. 1.D. SAMPLER ] FT.
Project: MNS - Groundwater Protection Project Boring No. M-39
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (ft): 85.1 | Elevation (ft): 760.0 | Driller: ‘213{ 7Little, NC CertNo. | Date Drilled: 6/1/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 24.62 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
B "\{]vl\ : PARTIALLY WEATHERED/FRACTURED ROCK SREROK
_—‘ Ty v < (WF): Medium-Grained QUARTZ DIORITE With
[ EYAN L< Intermittent GRANITE, Intensely Fractured; Heavily
— —\,\‘ v[\ <« \Weathered Void from 37.45 to 37.95 fi bls
™ 20 40— v 4 SOUNDROCK (D): Medium-Grained QUARTZ |
= —~N ML | DIORITE, Unfractured
- [ VR«
L SN L
v
o NS
v g
- S
— T <
- AN,
= -«
715 45—~ L L
= -~ T«
| N Do
L v v <
u T s
v
N —T4 '~ L
L«
- N
— ™
B \il ™ 1,<
— 710 50 v« 1
- NS
- ™
N N
— \f‘f 2’ SOUND ROCK (D): Medium-Grained GRANITE,
[ < 4| \Unfractured [
N v & <

— 705

L
w

+ + 4 SOUND ROCK (D): Medium-Grained GRANITE,
+ + 4+ Unfractured

=+

|
* W

SOUND ROCK (D): Medium-Grained META DIORITE
With Intermittent QUARTZ DIORITE Inclusions,

-
5!

L

L)

* *‘

% Unfractured -
]

L ’i

» ¥*

»

*
- 0k ¥ ‘&‘l
-
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SOUND ROCK (D): Medium-Grained META QUARTZ
DIORITE, Unfractured

17
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Z .2 2
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o
*
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*i
*

SOUND ROCK (D): Medium-Grained META DIORITE,
\Unfractured Va

SOUND ROCK (D): Medium-Grained META QUARTZ
\DIORITE, Unfractured

SOUND ROCK (D): Medium-Grained QUARTZ

DIORITE, Slightly Fractured

¥
*

&
*

*
'ﬁ
*

.
P

T

(=)
o
(="}
~1
<

llllllllllllll

vy bl gl

r 2,2 7 <F /2
77,7,




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

Il_llll I,IlT]IIIII]lII

S&ME, Inc.
9751 Southern Pine Blvd.
Charlotte, North Carolina

. Telephone: 704-523-4726
ENVIRONMENTAL SERVICES _ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE
WITH ASTM D-1586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF
BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
DRIVE 1.4 IN._1.D. SAMPLER I FT.

Project: MNS - Groundwater Protection Project Boring No. M-59
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 3 of 3
Boring Depth (ft): 85.1| Elevation (fi): 760.0  Driller: -213¥7Litﬂe, NCCertNo. | Date Drilled: 6/1/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 24.62 ft bls

Drilling Method: Mud Rotary

Elev.
(Feet)

Depth | Lith-
(Feet) | ology

Material Description

Well
Construction

(=)
o0
(9]

[2))
=]
[=]

I
(=)}
~3
w

!
L

>

A

~
vy

=]
(=}

SOUND ROCK (D). Medium-Grained DIORITE,

¥ Unfractured

SOUND ROCK (D): Medium-Grained QUARTZ,
DIORITE, Unfractured

Penetration Resistance (Blows/Foot)

100

Boring Terminated at 85.10 ft bls

0 50




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Core Location: M-59
36

45

INQ Core

«445.1' End of Run #2, REC - 98%, RQD - 98%

Roller Cone Refusal at 36.40 ft bls

436.8' Low Angle Joint, Slight Weathering and Discoloration

37 46

TETavE®
o%6%%

ole2%%

37.45'- 37.95' Heavily Weathered Void; Core Loss

38 47

39 48

40 49

40.1' End of Run #1, REC - 86%, RQD - 79%

41 50
0.1 End of Run #3, REC - 100%, RQD - 100%
50.1"- 50.8' High Angle Granite-Healed Joint
42 51
43 52
44 53
45 54

Page 1 of 3

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
5]
[5%4
Core Loss

7

Intense Fracturing

—  Fractures
End of Run
“““ Contact
Healed Joint




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Core Location: M-59

54

55

57

58

59

61

62

63

55.1' End of Run #4, REC - 100%, RQD - 100%

- 60.1' End of Run #5, REC - 100%, RQD - 100%

63

64

65

65.1' End of Run #6, REC - 100%, RQD - 100%

66

67

68

69

70

470.1' End of Run #7, REC - 100%, RQD - 100%

A

72

Page 2 of 3

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
-

e
[ X
We¥
Core Loss

%

Intense Fracturing

—  Fractures
End of Run
""" Contact
Healed Joint




FIELD ROCK CORE LOG -
McGuire Nuclear Station - Groundwater Protection Project M

S&ME Project 1264-06-724

Core Location: M-59
72 81
73 82
74 83
75 - 84
75.1' End of Run #8, REC - 100%, RQD - 100%
76 85 85.10" End of Run #10, REC - 100%, RQD - 100%
Coring Terminated at 85.10 ft bls
76.55' Low Angle Joint, Fresh Surface
77 86
EXPLANATION
Meta Gabbro
77.85' Low Angle Joint, Fresh Surface
78
Quartz Diorite
Diorite

79

Core Loss

Z

80 Intense Fracturing

80.1' End of Run #9, REC - 100%, RQD - 100%

Fractures
End of Run
""" Contact
Healed Joint

IIIHIIIIIIHIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIH
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MONITORING WELL MNSLOG.GPJ S3ME.GDT 3/26/08

COMPLETION REPORT OF WELL No. M-59

Sheet 1 of 3

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 24.62 ft bls
~ LATITUDE: 35 25 58.83
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 50.81
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 759.68
DATE DRILLED: 6/1/07 DATUM: MSL
LOGGED BY: Julie Petersen
STRATA
~ WELL [ | g c:g
O | =~ ] ey
DESCRIPTION 8 |E DETAILS %«5 a EE WELL CONSTRUCTION DETAILS
S W)~ - -
0 0 w
PROTECTIVE CASING
X 0.00 760.03 | Diameter: 8"
GRAVEL "/4' :‘ Type: Steel Flush Mount
FILL (F): Red, Silty, > Interval: At Grade
cun; v)vnn Ie\lleditlxz to //4% nena
Fine Sand ‘§
/A RISER CASING
§ Diameter; -2"
//A Type: Sch. 40 PVC
N Interval: O to 21 ft bls
Y
/*/5 GROUT
///\4 Type: Neat Cement
2 Interval: 0 to 17 ft bls
SEAL
Type: Bentonite
Interval: 17 to 19 ft bls
743.03
FILTERPACK"
741.03 Type: #1 Filter Sand
interval: 19 to 37 ft bls
SCREEN
Diameter: 2"
o, Blackand Type: 0.010 Slotted Sch. 40 PVC
White, Silty, Medium Interval: 21 to 36 ft bls
to Fine SAND With
Mica (Dioritic)
SOIL/SAPROLITE
(M1): Brown to
White, Silty, Coarse LEGEND
to Fine SAND
FILTER PACK T%C TOP OF CASING
BN G GROUND SURFACE
BENTONITE BS  BENTONITE SEAL
ot N7 FP  FILTER PACK
QAL }\,‘ CEMENT GROUT TSC TOP OF SCREEN
WEATHERED ROCK 72453 XX CUTTINGS / BACKFILL $gc '?8;:{\8'\6' ngT :CREEN
R D" k\\\ 724,03 | ¥ STATICWATERLEVEL ¢  GEMENT GROUT
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-59
Charlotte, North Carolina
ENGINEERING « TESTING Sheet 1 of 3

NVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 760.0
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen
STRATA z
~ WELL T g ! Q
=~ =~
Q |E_| DETAILS | g | § | €= WELL CONSTRUCTION DETAILS
DESCRIPTION S |k W oo
S lu= - |
/5] (=] w
(See Page 1)
PARTIALLY v y
WEATHERED/FRACTIII\I?.@B_. 87.00 723.03
ROCK (WF): L
Medium-Grained b\VI\
QUARTZ DIORITE 4 ™40
With Intermittent ’\/ vl
GRANITE, Intensely ||~ ™
Fractured; Heavily V\\‘\,\ I
eathered Void from v
7.45 to 37.95 ft bls N L
(continued) YAY
SOUNDROCK (D) | [
Medium-Grained N T
QUARTZ DIORITE, VAN S
Unfractured NN
VAN
MR
™
Lix ™ |50
-
34N i
SOUND ROCK (D): \7-?"-
Medium-Grained NS
GRANITE, nl
Unfractured 3 r[\
SOUND ROCK (D). [, " | 55
Medium-Grained s
QUARTZ DIORITE, \‘r‘\
Unfractured \il N (
v Y. |
SOUND ROCK (D): + +
Medium-Grained -+ 160
GRANITE, .
Unfractured e
SOUND ROCK (D) e
Medium-Grained F ¥ty
META DIORITE With  [[¥}+;s}4
intermittent QUARTZ  eiisl g5
DIORITE Inclusions, =54
JUnfractured N L
SOUNDROCK @) v,",.
Medium-Grained AN
META QUARTZ LR
DIORITE, Unfractured [IY) '~ 70
SOUND ROCK((D): [V T
Medium-Grained N M
META DIORITE, N
Unfractured v L
SOUND ROCK (D): _dvl‘
Medium-Grained N I
o[ META QUARTZ N bs LEGEND
g|DIORITE, Unfractured [N, ' | A
s|SOUNDROCK (D): v %_| FILTER PACK TOC TOP OF CASING
5| Medium-Grained \lv'* BENTONITE GS  GROUND SURFACE
e g'%'tTT'Z:D'?RITdE- AN, ' || BS  BENTONITE SEAL
- =] Slightly Fracture - F X CEMENT GROUT FP FILTER PACK
& N go AW RO TSC TOP OF SCREEN
(E’_D \il\\l\ CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
; T TD  TOTAL DEPTH
é 0 STATICWATERLEVEL oG GEMENT GROUT
Z
=
E COMPLETION REPORT OF
ES S&ME 9751 Southern Pine Blvd. WELL No. M-59
e Charlotte, North Carolina ) ' ’
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PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersvilie, North Carolina

GROUND SURFACE ELEVATION:

LOGGED BY: 760.0 .
CHECKED BY: Julie Petersen

STRATA

— WELL |z | g §

Q| o pay w < pry

> w ~ -l |

wn |a w

(See Page 1)

SOUND ROCK (Dy: OO
Medium-Grained ) \/\‘TL
?clg,?mia}mﬁadured A 85.10 674.93

SOUND ROCK (D):
Medium-Grained
QUARTZ DIORITE,
Unfractured

. LEGEND

5 FILTER PACK TOC TOP OF CASING

& . BENTONITE GS GROUND SURFACE

3 7 BS BENTONITE SEAL

= 4 CEMENT GROUT FP . FILTER PACK

3 §‘ ¢ v TSC TOP OF SCREEN

(—‘9’ L CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
g v STATCWATERLEVEL 1o  GorenianonT

2

=

3

E s &ME COMPLETION REPORT OF
2 9751 Southern Pine Blvd. WELL No. M-59

é Charlotte, North Carolina

5 ENGINEERING » TESTING ' Sheet 3 of 3
g ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724
ﬁoring Number: M-59

R P

Sample No: 1
Depth (ft-bls): 4.3-5.8
Blow Count: 3*5*5

Sample No: .
Depth (ft-bls): 9.3-10.8 |
Blow Count: 3%2*3

Sample No: 3
peptn rebisy: 143-155 NO Recovery

Blow Count: 3*4*6

Sample No:

.4
Depth (ft-bls): 19.3 - 20.8 No Recwefy

Blow Count: 5%*6*9

Sample No: 5
Depth (ft-bls): 24.3 - 25.8
Blow Count: 6*9 * 10

Sample No: 6
Depth (ft-bls): 29.3 -30.8 &
Blow Count: 5* 12 * 17

1of2




SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Borinng umber:  M-59

R B

M-saR
34.3-35.8

Sample No:
Depth (ft-bls): 34.3 - 35.8
Blow Count: 50/3

Page 2 of 2




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Core Location: M-59

Page 1 of 2




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project M

S&ME Project No: 1264-06-724
Core Location: M-59

A TN

R S sy R St L T T R

o

CLASSIFICATION:
36.40' to 51.70' Coarse-Grained Quartz Diorite

51.70' to 52.10' Medium-Grained Granite

52.10' to 59.10' Coarse-Grained Quartz Diorite

59.10' to 61.80' Medium-Grained Granite

61.80' to 65.60' Fine-Grained Meta Diorite With Coarse-Grained Quartz Diorite Inclustions

65.60' to 67.90' Coarse-Grained Meta Quartz Diorite

67.90' to 68.80' Fine-Grained Meta Diorite

68.80' to 81.70" Coarse-Grained Meta Quartz Diorite

81.70' - 83.30' Fine-Grained Diorite

83.30' - 85.10' Coarse-Grained Quartz Diorite Page 2 of 2



Site Name: MNS-GWPP
Test Date: 6/18/2007
Well Label: M-59
Aquifer Thickness: 16.38 feet
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%

Corrected Casing Radius:

Static Water Level: 24.62 feet
Water Table to Screen Bottom: 11.38 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 140 time and drawdown measurements
Maximum head is 3.706 feet

Minimum head is 0. feet

3.391 Inches

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
6/11 8/07

Head Ratio (Ht/Ho)

Bouwer and Rice Graph
M-59

1 Illlll

01

1 IIII!II

1

Bouwer and Rice parameter A = 2.874
Bouwer and Rice parameter B = 0.5869
In(Re/Rw) = 2.737496e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 60. Seconds

Analysis ends at time 42. minutes

77 Measurements analyzed from 2 to 78

1 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

Hydraulic Conductivity = 1.075e-004 cm/sec
Transmissivity = 3.221e-004 m2/min

o

I 1 1 I 1 1
1

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.08E-04 cm/sec

Adjusted Time (Hours)
Ho is 3 706 feet at 0. Seconds




PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-59

SS-2

Sample No.:

Depth:

9.3t0 10.8 ft bls

Sample Description:
Red, Silty, Clay With Fine to Medium Sand

100%

90%

-

80%

70%

60%

T

50%

40%

30%

~ Percent Passing

20%

10%

0%

100

10

1 0.1

_Particle Size (mm)

0.01

0.0625
0.004 P

0.001

>2mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

Frbm Graph:

% Gravel
0.8%

% Sand
- 22.1%

% Silt
- 25.8%

% Clay
51.4%

Adjusted for
Calculations

0%

22%

26%

52%

Notes:

Gravel, sand, silt and clay sizes based on Wentworth Scale.

Grain size distribution taken from grain size with hydrometer data located in Appendix I1.

S&ME Project:
McGuire Nuclear Station - GWPP

1264-06-724

S&ME Project No.:




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP
S&ME PROJECT NO.: 1264-06-724

Boring No. M-59 PRI
EXPLANATION -
Boring Depth; 9310 10.8 fi bls 5
- Line of eqquab specitic vield
ntierval 1t 3 pereen:
% Sand: 22% Panicte wze -minu
Saned 2-00n25
Silt 0062500
Clay - 0004

% Silt: 26%

% Clay: _ 52%

Estimated Specific
Yield: _ 0.9%*

* Estimated Value

o

Silt stze (percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing _the
relation between particle size and specific yield. Source: A. 1. Johnson, U.S. Geological

Survey Water-Supply Paper 1662-D, 1967.

48— ‘

o s
33 \
! 30 L\ s
§ 237 E
o 3 E
B 207 1
E / E
£ SPECIFIC RETENTICH :
L -~ —————
AHHHE e R EEEE
SEIFIEIE e E FHEHEHEE
HMHEE & g

: Estimated Porosity: ___49%**
**Based on Table of Selected Values of Porosity, Specific Yield and Specific Retention,
USGS Water Supply Paper 2220.

Varlatlon of Porosity, Speclfic Yleld, and Specific Retention with Graln Size
(after Bear, 1972)




PARTICLE SIZE ANALYSIS OF SOILS

FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-59

Sample No.:

SS-5

Depth:
24.3 t0 25.8 ft bls

Sample Description:

Black and White, Silty, Fine to Medium Sand With Mica

100% -9 g wy

90%

y 4

80%
70%

60%

50%

40%

30%

Percent Passing

20%

10%

0%

lhan

f

100

A
10 o 1 0.1

Particle Size (mm)

0.01

0.0625 p
0.004 P

0.001

>2 mm 2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel % Sand
0.1% 65.3%

% Silt
30.9%

% Clay
3.7%

Adjusted for
Calculations

0% 65%

31%

4%

Notes:

Gravel, sand, silt and clay sizes based on Wentworth Scale.

Grain size distribution taken from grain size with hydrometer data located in Appendix II

S&ME Project:

McGuire Nuclear Station - GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP
S&ME PROJECT NO.: 1264-06-724

Boring No. M-59 PRI

EXPLANATION -

3
Line ot el speciic seeld
hterval 1 amd 3 poreen;

Boring Depth: _24.3 t0 25.8 fi bls

Particle size -nmn

% Sand: 65%

Saned 2«
Silt 0621kt
Clay - 0an

% Silt: 31%

% Clay: _ 4%

Estimated Specific
Yield: 25%

IS
3
3

7
1y
7
L]
u
3t
Gty
)
L7
Ay

Silt size (percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the
relation between particle size and specific yield. Source: A. 1. Johnson, U.S. Geological

Survey Water-Supply Paper 1662-D, 1967.

43
<]
3
q 3o
»
8 20
E |5; i [
T ; ! g
& 3 7 | SPECIFIC AETENTICH
14 -~ | T ———————— L
I
THTxr 9 o) » MEMEF -
AR IR B EHER R ERE
:‘;gg%: ’.5 5:5=5uuus§

Estimated Porosity: _ 43%

Varlatlon of Poroslly, Specliic Yleld, and Speclfic Retentlon with Graln Size
(alter Bear, 1872)




S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE
9751 Southern Pine Blvd. WITH ASTM D-1586.

Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING » TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4IN. I.D. SAMPLER 1 FT.

Project: MNS - Groundwater Protection Project Boring No. M-60

Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1

Boring Depth (ft): 39.8 | Elevation (f): 779.5 | Driller:  Justin Millwood, NC Date Drilled: 11/27/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 31.43 ft bls Drilling Method: 4%" H.S.A.

Well Penetration Resistance (Blows/Foot)
Construction | ¢ 50 100

Elev. Depth | Lith- - . -
(Feet) | (Feet) | ology Material Description

\GRASS and TOPSOIL /]

SOIL/SAPROLITE (M1): Reddish-Brown, Micaceous,
Clayey, SILT

N

QA
N

lIII|III
NN

N
7N

Fa

Y

— 775

X

wh
co bt

SO

ENNNNNANNNN
<

73
N/

&

.-] SOIL/SAPROLITE (M1): Tan, Silty, Fine SAND

X

X

KL
AN

X/,
<

~3
~J
<

—

(=}

7
A
=<

>

| SOTL/SAPROLITE (M1): Tan and Orange-Brown,
Micaceous, Fine Sandy, SILT With Manganese Staining
and Rock Fragments

YN
G

N
&4

K
7N\

<
o

G
N,
=
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v
X

AN

N

K
7z
S

760
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by Lo b b b e e by b Lo e b e

16

N
W

~1

w

o
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-7] SOIL/SAPROLITE (M1): White and Tan, Clayey, Silty,
1 Coarse to Fine SAND

~X
-
Lh

16

50/ ™~
>>

]IITI]IIII|lrll’lll_rlll‘ll|ll7T|||ll||lll|ll]Illllllllll]_rlllllllllllII
3 .
O

L)
wn
NN NERRENER

(SN WEATHERED ROCK (M2): When Sampled Becomes,
White and Tan, Clayey, Silty, Coarse to Fine SAND With
Rock Fragments

Auger Refusal at 39.80 ft bls

740

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 6/19/08




MONITORING WELL MNSLOG.GPJ S&ME.GDT 6/30/08

COMPLETION REPORT OF WELL No. M-60

Sheet 1 of 1

PROJECT: MNS - Groundwater Protection Project |
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 3M.43fthis
i LATITUDE: 35 26 03.01
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 38.95
DRILLING METHOD: 4%" H.S.A. TOP OF CASING ELEVATION: 781.90
DATE DRILLED: 11/27/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
= WELL |z | g §
Qix E = w <=
DESCRIPTION 0 |Es DETAILS il € o= £ WELL CONSTRUCTION DETAILS
> |W= - -
[73) (=] L
PROTECTIVE CASING
0 0.00 779.50 | ‘Diameter: 4" X 4"
GRASS and A 4N Type: Lockable Steel
TOPSOIL N N :
SOILSAPROLITE ;;/: Interval: Above Grade
gwli)c:i'sh Brown ;ﬁ/‘ |
eaaisn- y
Micaceous, Clayey, //;“ 5 R_!SER CA?!NG
SILT A4 Diameter: 2
SOIL/SAPROLITE Type: Sch. 40 PVC
(M1): Tan, Silty, Fine |~{"1:{ Interval: -2.40 to 24 ft bis
SAND '_10
SOILSAPROLITE GROUT
E',‘”,;Z;g,]_as“,;’v‘,? Type: Neat Cement
Micaceous, Fine Interval: O to 18 ft bis
Sandy, SILT With i 15
Manganese Staining B
and gRock Fragments r SEAL
i 18.00 761.50 Type: Bentonite
[ Interval: 18 to 21.6 ft bls
- 20
I - 21.60 757.80 | FILTERPACK
Type: #1 Filter Sand
Interval: 21.6 to 39 ft bis
SCREEN
Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
Interval: 24 to 39 ft bls
SOIUSAPROLITE -]
(M1): Wshi|te and Tan, .
Clayey, Silty, Coarse 1{.|'.|.
to Finy SAND Ll LEGEND
L( 46,00 7a0.50 | ] FILTER PACK TG TOP OF CASING
—_—Lﬁ-‘ L Liat 39, . G GROUND SURFACE
WEATHERED ROCK 39.80 730,70 | Il BENTONITE BS  BENTONITE SEAL
Becomes, Whie and. CEMENT GROUT TSC  TOP OF SCREEN
1c':an. Cla;y'eg, Silg,\ \D 7 CUTTINGS / BACKFILL '?SC ?8118“35%'; aCREEN
oarse 1o rine
ith Rock Fragments Y STATIC WATER LEVEL CEMENT GROUT

CG

S&ME

ENGINEERING - TESTING
ENVIRONMENTAL SERVICES

9751 Southern Pine Blvd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-60

Sheet 1 of 1




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project

\B‘oring Number:

S&ME Project No: 1264-06-724

M-60

Sample No: 1
Depth (ft-bls): 9.1 - 10.6 No PhOto
Blow Count: 5*7*10
Sample No: 2
Depth (ft-bls): 14.1-15.6
Blow Count: 3*4%*6
Sample No: 3
Depth (ft-bls): 19.1 - 20.6
Blow Count: 4*5*8§
Sample No: 4
Depth (ft-bls): 24.1 - 25.6
Blow Count: 4*7%*9
Sample No: 5
Depth (ft-bls): 29.1 - 30.6
Blow Count: 2*3*4
Sample No: 6
Depth (ft-bls): 34.1 - 35.6
Blow Count: 19%*7*9

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Pro_lect No ]264 06-724

Borlng Number M—60
Sample No:

Depth (fe-bls): 39.1-40.6 NO Rmvel'y

Blow Count: 50/1

Page 2 of 2



CALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD ME
(Open Hole in Uniform Materlal) o ‘

Site Name:

Date:

Boring L.D.

Test Interval:

Total Depth of Hole:
Length of Open Hole:
Transformation Ratio m=
Performed by:‘

MNS - GWPP

11/27/2007

M-60

31'to 34' (Soil/Saprolite)

34 fibls 1036.58 cm
3ft 91.46 cm
1

Coﬁrtney Withers

Time (sec) Head (cm)
0 .

975.52

60 946.95

120 921.34
180 898.32
240 877.56
300 857.44
360 839.02
420 823.57
480 809.91
540 796.98
600 785.61
900 739.70

Permeability (cm/sec) Calculations
1.25E-04 d? - In 2mL mlL
1.15E-04 D H for |54
1.06E-04 K, = In—
9.83E-05 8-L-(t,-t,) H,
9.75E-05
9.13E-05 Where:
7.82E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
7.03E-05 H, is the Piezometric Head for time; t =t (cm)
6.76E-05 H, is the Piezometric Head for time; t =, (cm)
6.04E-05 D is the Diameter of the Standpipe (cm)
5.06E-05 d is the diameter of the Open Length (cm),
is the Transformation Ratio, Where
_ W Ky is the Horizontal Permeability|
K, is the Vertical Permeability
L is the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

8.73E-05

Graph of Field Data

1000.00

L
950.00 \

900.00 \

L
- 850.00 \
&
]
750.00 —s
700.00 T - - -
0 200 400 600 800 1000

Head vs Time

Time (sec)




Site Name:

Test Date:

Well Label:

Aquifer Thickness:
Screen Length:

Casing Radius:

Effective Radius:

Gravel Pack Porosity:
Corrected Casing Radius:
Static Water Level:

Water Table to Screen Bottom:

Anisotropy Ratio:

Time Adjustment:
Test starts with trial 0

MNS-GWPP
12/11/2007
M-60

12.57 feet
15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
31.43 feet
7.57 feet

1

0. Seconds

There are 85 time and drawdown measurements

Maximum head is 2.21 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
1?/ 11/07

Bouwer and Rice Graph
M-60

1

01

Head Ratio (Ht/Ho)

Illllll

1.e-002

| Hydraulic Conductivity = 6.16e-004 cm/sec
- Transmissivity = 2.039 meters2/day

Bouwer and Rice parameter A = 2.361
Bouwer and Rice parameter B = 0.4516
In(Re/Rw) = 2.601198e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 84. Seconds
Analysis ends at time 4. minutes

27 Measurements analyzed from 28 to 54

0

T
5

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
6.16 x 10" cm/sec

T T
10 15
Adjusted Time (minutes)

Ho is 2.21 feet at 0. Seconds




PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-60

Sample No.:
S5-6

Depth:
34.11035.6 fi bls

Sample Description:

White and Tan, Clayey, Silty, Coarse to Fine Sand

100% —0-0—0-8 4

90%

]

80%

70%

7

60%

50%

40%

30%

Percent Passing

20%
10%

0%

e

hilun

100

10

2

1 0.1

Particle Size {(mm)

0.01

0.004 P ’f

0.0625 p

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.6%

% Sand
72.4%

% Silt
24.3%

% Clay
2.7%

Adjusted for
Calculations

0%

73%

24%

3%

Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix II.
Gravel, sand, silt and clay sizes based on Wentworth Scale.

S&ME Project:

McGuire Nuclear Station - GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP
S&ME PROJECT NO.: 1264-06-724

M'60 2Rty

Boring No.

EXPLANATION -

Boring Depth: 34.1 to 35.6 ft bls

1
Line of equal specitic viid
toterval T and 3 porcent

Panticte size -mnn
Sand =005
Silt 0,062 3004
Clay 0.4

% Sand: 73%

% Silt: 24%

&
% Clay: __3% &
—_— §
o~
Estimated Specific N %,
Yield: _27% N oY
o ———— % z
>
i)
ij?(\ /éL N\ _CLAYSIT .
%7 N\ CEAV-SAND ‘\ 3
A N ¥ e \ 20
‘ / 10 ;
7. 20 L7 < 0
TS S 3 $ 2 & S 3 s 8

Sill size ipercent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the
relation between particle size and specific yield. Source: A. 1. Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity: __43%

varlation of Porosity, Specliic Yleld, and Speclfic Retention with Graln Slze
(after Bear, 1972)




BORING LOG WiTH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

.S&ME, Inc. 1. BORING AND SAMPLING 1S IN ACCORDANCE
9751 Southern Pine Blyd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1.4IN. 1.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-62
Location: Huntersville, North Carolina , Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (f): 50.8 | Elevation (ft): 760.4 | Driller: g;#ittk, NCCertNo. | Date Dritled: 5/24/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 25.51 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . C L Well Penetration Resistance (Blows/Foot)
(Feet) | (Feety | ology Material Description Construction | g 50 100
— 760 __o <'>" "c GRAVEL: Road Bed
- 2o § K
— I>-&] CONCRETE \
| RN «
= 7+ J5-1::] FILL (F): Grayish-Tan, Micaceous, Silty, FineSAND with §
N —7}:10] Red CLAY Layers (Striated) 4‘
— 755 s % Al
— O A N
[ 0 O ‘\/
B T b 4
- ool y
- m AN &
750 10— %) § 12
- 2
- b >
~ =4 \\4
- V. 9 FILL (F): Brown, Micaceous, Medium to Fine Sandy, ‘é
B —;? / Clayey, SILT with Grayish-Tan, Micaceous, Silty, Fine §
B 1 A/1/} SAND Layers (Striated) ¥ W1,
15 _/ . I‘ ’{ 134
L 745 AN % /\
- 8707 2
- 977 N
- w997
- Vv, 7 SOIL/SAPROLITE (M1): Red, Micaceous, Fine Sandy,
B -—;? % Silty, CLAY with Manganese Staining
— 740 20 _2 4; r
o 77
- 4797
L me9Y
- 11| SOIL/SAPROLITE (M1): Orange, Micaceous, Slightly
B - Sandy, SILT with Manganese Banding
- = H
— 735 2 b
- 1}
— . M I
- —J% 1) SOIL/SAPROLITE (M1): Gray and White, Micaceous,
: - | Silty, Fine SAND
N — 13
— 730 30 -
_ -
725 P S




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc.
9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING « TESTING Telephone: 704-523-4726

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE
WITH ASTM D-1586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF
BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
DRIVE 1.4IN. I.D. SAMPLER | FT.

Project;

MNS - Groundwater Protection Project

Boring No. M-62
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (fi): 50.8 | Elevation (ft): 760.4 | Driller: gg%Little, NCCertNo. | Date Drilled: 5/24/07

Logged By: Julie Petersen

Water Level:  Stabilized Whter Level at 25.51 ft bls

Drilling Method: Mud Retary

Boring Terminated at 50.80 ft bls

Elev. Depth | Lith- . . L. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 \00
e —1 .-' : B ,. ;..: ..-..i|
- 1
= 4
B . V{ I '
- 0—: }‘ 50 Ny
N T 50/ N
N 5
u 45— WEATHERED ROCK (M2): When Sampled Becomes Y >> 3
— 715 | Gray and White, Micaceous, Silty, Fine SAND
L ] E
B . (1 50/
- . ( X 4 > ¢
710 307




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

COMPLETION REPORT OF WELL No. M-62 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 25.51 ft bls
LATITUDE: 35 2559.09
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 02.67
DATE DRILLED: 5/24/07 : DATUM: MSL
LOGGED BY: Julie Petersen
STRATA
i ~ WELL |z | g §
3 | E~| & Eo
BESCRIPTION 2 |E- DETAILS %5 g se WELL CONSTRUCTION DETAILS
s |lw® =
(73] (= W

PROTECTIVE CASING
0 0.00 760.37 | Diameter: 8"

Type: Steel Flush Mount
interval: At Grade

GRAVEL: Road Bed |5,

CONCRETE ot
FILL (F): Grayish-Tan, {1
Micaceous, Silty, Fine ||}
SAND with Red CLAY ..} 5
Layers (Striated)

RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
Interval: 0 to 21 ft bls

Bl GROUT
Lo Type: Neat Cement
HER Interval: 0 to 17 ft bls
4Kl SEAL
FILL (F). Brown, 4 ] .
Micaceous, Medium ;;; Type: Bentonite
to Fine Sandy, 15 Interval: 17 to 19 ft bls
e )
Micaceous, Sity, Fne [+ 700\ T433T| EiLTERPACK
L) Layers 4 Type: #1 Filter Sand
(Striated) 1%%2 19.00 741.37 :
FSOILISAPROLITE ;;5 Interval: 19 to 36 ft bls
(M1): Red,
Micaceous, Fine %% g
Sandy, Silty, CLAY 5//_ SCREEN
with Manganese ///{ Diameter: 2"
1T

Staining .
SOIL/SAPROLITE
(M1): Orange,
Micaceous, Slightly
Sandy, SILT with
Manganese Banding
SOIL/SAPROLITE

Type: 0.010 Slotted Sch. 40 PVC
interval: 21 to 36 ft bls

TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

| 35.50 72487| ¥ STATICWATERLEVEL (o GoveNTGROUT

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-62
Charlotte, North Carolina

(M1): Gray and White, |- | LEGEND
Micaceous, Silty, Fine |'|-'}:
SAND S FILTER PACK TOC TOP OF CASING
T GS  GROUND SURFACE
BENTONITE BS  BENTONITE SEAL
CEMENT GROUT FP FILTER PACK

NGINEERING « TESTING

Sheet 1 of 2

E
ENVIRONMENTAL SERVICES




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

PROJECT: NINS - Groundwater Protection Project

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

GROUND SURFACE ELEVATION:
LOGGED BY: 760.4
CHECKED BY: Julie Petersen

STRATA z
— WELL |z | 2| @& _
=~ =~
2 |E_| DETAILS Re | & | SE WELL CONSTRUCTION DETAILS
DESCRIPTION S |Ez i 2l a \
> n ~ - -
w |0 i
(See Page 1)
SOIL/SAPROLITE IR 36.00 724.37
(M1): Gray and White, |-}
Micaceous, Silty, Fine |"|'.|-.
SAND (continued) {1
WEATHERED ROCK [\ 1L 45
(M2): When Sampled
Becomes Gray and i
White, Micaceous, -
Silty, Fine SAND Q
50 50.80 709.57
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
i BENTONITE BS  BENTONITE SEAL
CEMENT GROUT FP FILTER PACK

TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

¥ STATICWATERLEVEL (3 GomENT OROUT

S&ME

N NG « TESTING
En\?\i'loﬁh’}\lﬁNTAL SERVICES

9751 Southern Pine Blvd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-62

Sheet 2 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Boring Number:

Sample No:
Depth (ft-bls):

Blow Count:

43-58
3*4*7

Sample No:
Depth (ft-bls):
Blow Count:

9.3-10.8
4*6*6

Sample No:
Depth (ft-bls):
Blow Count:

3
14.3-15.8
6*7%9

Sample No:
Depth (ft-bls):
Blow Count:

4
19.3 - 20.8
4*5%6

Sample No:
Depth (ft-bls):
Blow Count:

5
243-25.8
3*5*6

Sample No:
Depth (ft-bls):
Blow Count:

6
29.3-30.8
4%6%7

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724

et

Boring Number: M-62

Sample No: 7
Depth (ft-bls): 34.3 - 35.8
Blow Count: 5*8*11

Sample No: 8
Depth (ft-bls): 39.3 - 40.8
Blow Count: 14 * 20 * 30

Sample No: 9
Depth (ft-bls): 44.3 - 45.8
Blow Count: 50/5

Sample No: 10
Depth (ft-bls): 49.3 - 50.8 No Recmry

Blow Count: 50/4

Page 2 of 2




1—C‘ALCULATION OF PERMEABILITY BY THE FALLING HEAD' METHOD'
( :

Open Hole in Uniform Matcrlal)

Site Name: MNS - GWPP
Date: 5/24/2007
Boring L.D. M-62 (Soil/Saprolite)
Test Interval: 24.5'to 28.7"
Total Depth of Hole: 28.7 ft 875 cm
Length of Open Hole: 420 ft 128.05 cm
Transformation Ratio m= |
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 895.03
60 877.10 6.72E-05 d? In mL mL
120 860.34 6.41E-05 H] for ?>4
180 844.76 6.07E-05 K, = -In
240 830.00 5.85E-05 8-L-(t,-t,) H,
300 815.82 5.72E-05
360 802.23 5.58E-05 Where:
420 789.09 5.48E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 776.31 5.42E-05 H, is the Piezometric Head for time; t = (cm)
540 763.96 5.32E-05 H, is the Piezometric Head for time; t =  (cm)
600 751.92 5.28E-05 D is the Diameter of the Standpipe (cm)
900 696.25 5.11E-05 d is the diameter of the Open Length (cm),
1200 646.74 4.90E-05 m is the Transformation Ratio, Where
1500 601.59 4.81E-05 m= W" K,, is the Horizontal Permeability,
1800 560.55 4.69E-05 K, is the Vertical Permeability|
2400 487.80 4.62E-05 L is the Open Length of Hole (cm)
3000 425.40 4.55E-05
3600 371.59 4.49E-05 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (em/sec)

5.35E-05

Graph of Field Data

1000.00
900.00
800.00
700.00
600.00
500.00
400.00

Head (cm)

Head vs Time

T

—

300.00 1 ,

0 500 1000

1500 2000 2500 3000 3500 4000

Time (sec)




Site Name:

Test Date:

Well Label:

Aquifer Thickness:
Screen Length:

Casing Radius:

Effective Radius:

Gravel Pack Porosity:
Corrected Casing Radius:
Static Water Level:

Water Table to Screen Bottom:

Anisotropy Ratio:

Time Adjustment:
Test starts with trial 0

MNS-GWPP
6/5/2007
M-62

15.49 feet
15. feet

1. Inches

3. Inches
30.00%
3.391 Inches
25.51 feet
10.49 feet

1

0. Seconds

There are 88 time and drawdown measurements

Maximum head is 4.942 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
6/5/07

Bouwer and Rice Graph
M-62

IIIII!l

1

Head Ratio (H/Ho)
o

1 lllllll

1 e-002.

Hydraulic Conductivity = 1.817e-004 cm/sec
7] Transmissivity = 5.146e-004 m2/min

Bouwer and Rice parameter A = 2.764
Bouwer and Rice parameter B = 0.5322
In(Re/Rw) = 2.724662e+000

Gravel Pack Porosity: = 30. %
Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 75. Seconds
Analysis ends at time 9.75 minutes

35 Measurements analyzed from 6 to 40

o

£
2

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.82E-04 cm/sec

T T T
20 25 30 35
Adjusted Time (minutes)

Ho is 4 942 feet at 0 Seconds



PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.: Sample No.: Depth:
M-62 SS-3 14.3 to 15.8 ft bls

Sample Description:
Brown, Fine to Medium Sandy, Clayey, Silt With Mica

100% >—0-0—0-9- =g
NN
90% k -
80% |- : \
70% H- \
o
c
60% H-t-——————r | [ L NG e ?
» [}
o
40% e
o
30% [ \
20% - \\M
0
10% |-
0% A A a
100 10 ~ 1 01 1 0.01 < 0.001
Particle Size (mm) S 3
>2 mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm <0.004 mm
From Graph: % Gravel % Sand % Silt % Clay
0.7% 42.5% 34.3% 22.5%
Adjusted for
JuSteC 0% 43% 35% 23%
Calculations ,
Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix II.
Gravel, sand, silt and clay sizes based on Wentworth Scale.

S&ME Project:
McGuire Nuclear Station - GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP % s&ME

S&ME PROJECT NO.: 1264-06-724

Boring No. M-62 ] . 2 10

EXPLANATION -

Boring Depth: _ 14.3 to 15.8 ft bls - i

Line ot equal specitic viedd
Interval 1 and 5 percest

Particle size -
Saned 200625
Silt 0,062 50004
Clay - 1L003

% Sand: _ 43%

% Silt: 35%

% Clay: _ 23%

Estimated Specific
Yield:  7.5%

Si s1ze (pereent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the
relation between particle size and specific yield. Source: A. 1. johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.

455‘*“1 ‘
401 7~
38 AN
¥ 3q] :
§25; !
520
':z: l:; :
2
81- -7
° o] HL ] ag =) » NEFIERINEITS
ajd z 38|wo|32(39 99| ¥E] &
23 3 ggagqgg §§E§§§ HES gs 3
a R S o §

Estimated Porosity: 45%

Varlation of Porositly, Speclfic Yleld, and Specific Retentlon with Grain Size
(after Bear, 1972) ‘




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine BlVd WITH ASTM D-1586.
I Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING » TESTING  Lelephone: 704-523-4726 - BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525'3953 DRIVE 14 IN. ID. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-64

Location:  Huntersville, North Carolina ) Number: 1264-06-724 SheetNo. 1 of 2

Boring Depth (ft): 50.1 | Elevation (ft): 760.8 | Driller:  Justin Millwood, NC Date Drilled: 5/24/07

Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 14.58 ft bls Drilling Method: Mud Rotary

Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)

(Feet) | (Feet) | ology Material Description Construction | o 50 100
— e GRAVEL

IR N /T

— 760 - ?t? FILL (F): Red, Micaceous, Silty, CLAY
- S
_ 5—
— 755 ]
- 10—
750 i
— T} | SOIL/SAPROLITE (MI): Tan and Red Striated,
B 4 KN Micaceous, Slightly Sandy, SILT With Manganese
: 15— Staining
— 745 AR
— g SOIL/SAPROLITE (M1): Tan and Red Mottled,
[~ = Micaceous, Clayey, Silty, Fine SAND With Manganese
- 20— Staining
740 1
n -
~ . =5
B 4 &
i 257 - | N é
— 735 1 ¥ '
= ] L=
~ - : %
B e N 7
_ 1
N 30— /\
— 730 4
- ] N 8&




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

ENGINEERING « TESTING

S&ME, Inc.

9751 Southern Pine Blvd.
Charlotte, North Carolina
Telephone: 704-523-4726

1. BORING AND SAMPLING 1S IN ACCORDANCE

WITH ASTM D-1586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF

BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO

SILT With Manganese Staining and Medium to Fine Sand
Lenses

f

Boring Terminated at 50.10 ft bls

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 . DRIVE 1.4IN. 1.D. SAMPLER I FT.
Project: MNS - Groundwater Protection Project Boring No. M-64
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 50.1 | Elevation (ft): 760.8 | Driller:  Justin Millwood, NC Date Drilled: 5/24/07
Cert. No. 3439
Logged By: Courtney Withers Water Level: = Stabilized Water Level at 14.58 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology . Material Description Construction | o 50 100
— 725 0
N T SOIL/SAPROLITE (M1): Brown and Black, Micaceous, N 49 \
— 40— Slightly Sandy, SILT With Quartz Rocks (Schistose) A
— 720 1
- ] SOIL/SAPROLITE (M1): Tan and White, Slightly Sandy, N 20 /
B 45— SILT With Manganese Staining and Medium to Fine Sand
715 a ) Lenses
— ] SOIL/SAPROLITE (M1): Brown and Black, Micaceous,
- - Slightly Sandy, SILT [ 7 l
= 50— SOIL/SAPROLITE (M1): Tan and White, Micaceous,




'PROJECT:

COMPLETION REPORT OF WELL No. M-64

Sheet 1 of 2

MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 14.58 ft bis
LATITUDE: 35 26 00.08
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 00.77
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 760.30
DATE DRILLED: 5/24/07 ' DATUM: MSL
LOGGED BY: Courtney Withers
STRATA '
- WELL |z | g é
o |z Fo| W | &2
DESCRIPTION 8 |E DETAILS %5 é 55 WELL CONSTRUCTION DETAILS
S us | 3
w @] w
PROTECTIVE CASING
0.00 760.84 | Diameter: 8"
GRAVEL Type: Steel Flush Mount
FILL (F): Red, : .
Micaceous, Silty, 2.00 758.84 interval At Gl'ade
CLAY
RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
Interval: 0 to 13 ft bls
GROUT
10.00 750.84 Type: Neat Cement
g interval: 0 to 2 ft bis
SEAL
SOIL/SAPROLITE Type: Bentonite
(M1): Tan and Red interval: 2 to 10 ft bls
Striated, Micaceous,
Sl[ghtly Sandy, SILT )
Staming FILTERPACK
Type: #1 Filter Sand
SOIL/SAPROLITE Interval: 10 to 29 ft bls'
(M1): Tan and Red .
Mottled, Micaceous,
Clayey, Silty, Fine
SAND With 11 SCREEN .,
Manganese Staining |- { Diameter: 2
1t Type: 0.010 Slotted Sch. 40 PVC
Interval: 13 to 28 ft bls
27.50 733.34
28.00 732.84 | LEGEND
29.00 731.84
FILTER PACK TOC TOP OF CASING c
GS  GROUND SURFACE
[l senvvonie BS  BENTONITE SEAL
N7/ FP  FILTER PACK
& CEMENT GROUT TSC TOP OF SCREEN
B CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATICWATERLEVEL o3 conmnand

MONITORING WELL MNSLOG.GPJ SBME.GDT 3/26/08

EN
E

—aniany

-S&ME

GINEERING - TESTING
- ENVIRONMENTAL SERVICES

: COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-64
Charlotte, North Carolina

Sheet 1 of 2




- Jand Medium to Fine

MONITORING WELL MNSLOG.GPJ SBME.GDT 3/26/08

PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724
PROJECT LOCATION: Huntersville, North Carolina

LOGGED BY: 760.8
CHECKED BY: Courtney Withel

A
STRAT _ WELL | . | e
QI == L
DESCRIPTION | £ |E 2 DETAILS oe| 0
- -

ELEVATION
(ft)

WELL CONSTRUCTION DETAILS

35

SOIL/SAPROLITE BES

(M1): Brown and “} 40
Black, Micaceous, xR
Slightly Sandy, SILT |.
With Quartz Rocks A4T
(Schistose) 1-kE

SOIL/SAPROLITE 1+
(M1): Tan and White, [-||: 45
Slightly Sandy, SLT [ .17}
With Manganese .
Staining and Medium
to Fine Sand Lenses

SOIL/SAPROLITE -

(M1): Brown and 50 50.10

Black, Micaceous,
lightly Sandy, SILT

SOIL/SAPROLITE
(M1): Tan and White,
Micaceous, SILT With
Manganese Staining

and Lenses

710.74

(See Page 1)

LEGEND

FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE

BENTONITE BS  BENTONITE SEAL

CEMENT GROUT FP FILTER PACK

TSC TOP OF SCREEN
A CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

TD  TOTAL DEPTH
¥ STATICWATERLEVEL oo CEMENT GROUT

S&ME 9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-64

Sheet 2 of 2




SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724

S S S SR

Boring Number: M-64

Sample No: 1
Depth (ft-bls): 3.6-5.1
Blow Count: 5*5%7

Sample No: 2
Depth (ft-bls): 8.6 - 10.1
Blow Count: 2*3*4

Sample No: 3
Depth (ft-bls): 13.6 - 15.1
Blow Count: 1%*1*1

Sample No: 4
Depth (ft-bls): 18.6 - 20.1
Blow Count: 2%2%*3

Sample No: 5
Depth (ft-bls): 23.6 - 25.1
Blow Count: 1%*1*3

Sample No: 6
Depth (ft-bls): 28.6 - 30.1
Blow Count: 2*2*5

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project 1264-06-724

Boring Number:

Sample No: 7
Depth (ft-bls): 33.6 - 35.1
Blow Count: 3*3*5

Sample No: 8
Depth (ft-bls): 38.6-40.1 g ==
Blow Count: 12 * 23 * 26

Sample No: 9
Depth (ft-bls): 43.6 - 45.1
Blow Count: 3 * 6 * 14

Sample No: 10
Depth (ft-bls): 48.6 - 50.1
Blow Count: 4 %6 * 11

Page 2 of 2




Site Name: MNS-GWPP
Test Date: 6/5/2007
Well Label: M-64
Aquifer Thickness: 18.42 feet
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 3.391 Inches
Static Water Level: 14.58 feet
Water Table to Screen Bottom: 13.42 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 66 time and drawdown measurements
Maximum head is 4.793 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

6/15/07

Bouwer and Rice Graph
M-64

Head Ratio (Ht/Ho)

1 e-002.

g

lIIlIl

- Transmissivity = 8.319e-004 m2/min

Hydraulic Conductivity = 2.469e-004 cm/sec

Bouwer and Rice parameter A= 3.117
Bouwer and Rice parameter B = 0.6606
In(Re/Rw) = 2.769313e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 168. Seconds

Analysis ends at time 9. minutes

32 Measurements analyzed from 13 to 44

2 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.47E-04 cm/sec

' |
1
Adjusted Time (Hours)

Ho is 4 793 feet at 0 Seconds



PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-64

Sample No.:
SS-5

Depth:
23.6t0 25.1 fi bls

Sample Description:

Tan and Red, Clayey, Silty, Fine Sand With Mica

100% -89

90%
80%

70%

60%

50%

40%

30%

Percent Passing

20%

10%

0%

1

100

10

1 0.1
Particle Size (mm)

0.01

0.0625 p
0.004 »

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.0%

% Sand
52.5%

% Silt
40.6%

% Clay
6.9%

Adjusted for
Calculations

0%

53%

41%

7%

Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix II.
Gravel, sand, silt and clay sizes based on Wentworth Scale. '

S&ME Project:

McGuire Nuclear Station - GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP
S&ME PROJECT NO.: 1264-06-724

S&MIE

Boring No. M-64 ' ALY

EXPLANATION -

3
Line ot egual specinic vicid
Interval 1 oand 3 pereont

Boring Depth: 23.6t0 25.1 ftbls

Particle wize nmy
Sanedl 2010025
Silt 0.062 710
Clay -oong 7

% Sand: __ 53%

% Silt: 41%

% Clay: __1% 2,
Estimated Specific N 50 nzﬂ
Yield: _ 20% o \ -y
SANIDY CLAY W
: 3
\ )

\
\
C

P
%, MSAND  \ /7 5
A “\ \ \\ K

7}
/]
Yu
3ty
Gty
>
&
"/ £
o7

Silt size (percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the
relation between particle size and specific yield. Source: A. 1. Johnson, U.5. Geological
Survey Water-Supply Paper 1662-D, 1967.

43

0]
334
307
233

20]

PERCEHTY BY VODLULE

SPECIFIC RETENTCH
\“

IHHEHHEEREEEEEEEE
SEIFIELE 33 59155 |55 |95(25(25) 3
dla -] w L §

Estimated Porosity: __ 43.5%

Varlation of Porosity, Speclific Yield, and Speclfic Retention with Grain Slze
(after Bear, 1972)




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd.. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4 IN. LD. SAMPLER | FT.

Project: MNS - Groundwater Protection Project : Bbring No. M-66

Location: Huntersville, North Carolina Number: . 1264-06-724 SheetNo. 1 of 1

Boring Depth (ft): "27.0 | Elevation (fi): 760.4 | Driller:  Justin Millwood, NC Date Drilled: 6/4/07

Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 15.10 ft bls Drilling Method: 4%" H.S.A.

Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)

(Feet) | (Feet) | ology Material Description Construction | o 50 100
760 xR \GRAVEL NN
= _ - - - - NN
- FILL (F): Red, Micaceous, Silty, CLAY Interlayered With % 4’
_ 7] Tan, Micaceous, Fine Sandy, SILT With Rock Fragments : §\" \\‘
- = % K
- . Y
- . S

5 2 ¥
755 - N N
- _ § »
B N X <
B 10—
— 750 —
[ _| FILL (F): Yellow-Brown and Red, Micaceous, Clayey,
— — SILT With Rock Fragments
B 15—F
— 745
N - SOIL/SAPROLITE (M1): Tan, Red, Yellow, and White
-~ — Mottled, Micaceous, Slightly Clayey, Fine Sandy, SILT
N - With Manganese Nodules
- 20—
— 740 .
- - SOIL/SAPROLITE (M1): Tan and White, Micaceous,
- = Slightly Clayey, Fine Sandy, SILT With Manganese
[ 1. Staining
B 25 a
F— 73§ .
Boring Terminated at 27.00 ft bls
Lithologic Descriptions Obtained From M-66R




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

COMPLETION REPORT OF WELL No. M-66 Sheet 1 of 1

PROJECT: MNS - Groundwater Protection Project

LEGEND
FILTER PACK

[ senvoniTE

CEMENT GROUT

R CUTTINGS / BACKFILL
¥ STATIC WATER LEVEL

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 15.10 ft bis
LATITUDE: 35 26 00.03
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 59.36
DATE DRILLED: 6/4/07 DATUM: MSL
' LOGGED BY: Courtney Withers
STRATA _, WELL |: | o §
Q Iz Fo|l o | &2
DESCRIPTION 2 |E DETAILS i €| 8|3 WELL CONSTRUCTION DETAILS
> |lw~= po =
n |o w
PROTECTIVE CASING
0.00 760.43 | Diameter: 8"
|GRAVEL Type: Steel Flush Mount
FILL (F): Red, interval: At Grade
Micaceous, Silty,
CLAY Interlayered
With Tan, Micaceous,
Fine Sandy, SILT b RISER CASING
With Rock Fragments Diameter: 2
Type: Sch. 40 PVC
6.80 753.63 Interval: 0 to 12 ft bls
GROUT
j 9.70 750.73 Type: Neat Cement
Interval: 0 to 6.8 ft bls
FILL (F):
Yellow-Brown and
Red, Micaceous, SEAL N
Clayey, SILT With Type: Bentonite
Rock Fragments Interval: 6.8 to 9.7 ft bls
SOIL/SAPROLITE FILTERPACK
M1): Tan, Red, "
(Yellt))w, :'r:d Vshite Type: #1 Filter Sand
Mottled, Micaceous, Interval: 9.7 to 27 ft bis
Slightly Clayey, Fine
Sandy, SILT With
Manganese Nodules
SOIL/SAPROLITE gL AN ) SDiC:nlfeEteErN o
M1): T d White, |-} | DU e A )
Mioaceous. Signty | [1F  [F v Type: 0.010 Slotted Sch. 40 PVC
Clayey, Fine Sandy, S interval: 12 to 27 ft bls
SILT With
Manganese Staining Y
c o4 26.50 733.93
<) 27.00 733.43

TOC TOP OF CASING

GS GROUND SURFACE
BS BENTONITE SEAL

FP FILTER PACK

TSC TOP OF SCREEN
BSC BOTTOM OF SCREEN
™ TOTAL DEPTH

CG CEMENT GROUT

SME 9751 Southern Pine Bivd.
Charlotte, North Carolina

ENGINEERING 7 TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-66

Sheet 1 of 1




Site Name: MNS-GWPP

Test Date: 6/12/2007
Well Label: M-66
Aquifer Thickness: 16.9 feet
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: , 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.844 Inches
Static Water Level: 15.1 feet
Water Table to Screen Bottom: 11.9 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 315 time and drawdown measurements
Maximum head is 3.4 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
6< 12/07

Bouwer and Rice Graph
M-66

o

1

Head Ratio (Ht/Ho)

1.e-002

|IIIII

Hydraulic Conductivity = 5.371e-005 cm/sec
- Transmissivity = 1.66e-004 m2/min

Bouwer and Rice parameter A = 2.934
Bouwer and Rice parameter B = 0.6169
In(Re/Rw) = 2.743742e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 240. Seconds

Analysis ends at time 30.7 minutes

208 Measurements analyzed from 39 to 246

2 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

T T T ] T
0 1

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
5.37E-05 cm/sec

I T T T I T
Adjusted Time (Hours)

Hois 3.4 feet at 0 Seconds




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 : DRIVE 1.4IN. 1.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-66R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 3
Boring Depth (ft): 89.5 | Elevation (ft): 760.5 | Driller:  Justin Millwood, NC Date Drilled: 5/29/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 48.96 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
— 760 —RXEZHN\GRAVEL /1
B - FILL (F): Red, Micaceous, Silty, CLAY Interlayered With
~ T Tan, Micaceous, Fine Sandy, SILT With Rock Fragments % %
n b S N
: : Al
| — 5 —
— 755 . % Q
- i % HE
N 7 /\
= 10 ¥
— 750 —
[ . FILL (F): Yellow-Brown and Red, Micaceous, Clayey,
—~ — SILT With Rock Fragments . §’
— 1 % & N |
: - % A
- 15— >
— 745 - % Q
E I SOIL/SAPROLITE (M1): Tan, Red, Yellow, and White §,
— -1 Mottled, Micaceous, Slightly Clayey, Fine Sandy, SILT Q
- - With Manganese Nodules
- — ‘. N L
= 20—’
— 740 ~ §
N T SOIL/SAPROLITE (MI): Tan and White, Micaceous, Q
— ~ Slightly Clayey, Fine Sandy,SILT With Manganese %
- p— ) .
- . Staining
- — N p
- - % % N T
— 25—,
— 735 -1 % %
S Ak
— 730 - % %
- . % \ sﬂ
C NN




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING .« TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4 IN. 1.D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-66R
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (f): 89.5 | Elevation (ft): 760.5 | Driller:  Justin Millwood, NC Date Drilled: 5/29/07
Cert. No, 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 48.96 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- : . Well Penetration Resistance (Blows/Foot)
(Feef) | (Feet) | ology Material Description Construction | ¢ 50 100

— 725

e,
=1
@

I

P
(=]

SOIL/SAPROLITE (M1): Reddish-Brown, Tan, and
White, Micaceous, Slightly Clayey, SILT With Manganese
Staining

~
]
[=]

SONRNRRRSSSN Ty
OO o e

IIIILTIIII(II!I

SOOI

SOIL/SAPROLITE (M1): Green, Tan, and White,
Micaceous, SILT With Manganese Staining

-3

=

<
1

:+[:;] SOIL/SAPROLITE (M1): Greenish-Black, Brown, Tan,
-] and White, Micaceous, Silty, Medium to Fine SAND With

| Quartz Rock Fragments and Manganese Staining (Granitic) 28

i

w
h

~
(=]
iy

69

e

[=23
(=

do b bl b

~
[=1
(=1

50/

WEATHRED ROCK (M2): When Sampled Becomes
Greenish-Black, Brown, Tan, and White, Micaceous, Silty,
Medium to Fine SAND Wtih Quartz Rock Fragments and
Manganese Staining (Granitic)

To
ANYNYSYSYSY SYSYSYLSYSYSYSYNYNY SYNYSY SN NN

|
N
b
&
po bbb

j_lll}IITIJllllJII]T'IlIIIlIIlIIIIlIljjllIjlljljl!llTllll]l‘rll

50/
4
WEATHERED ROCK (M2): When Sampled Becomes X : >> 9

Brown, Micaceous, Silty, Medium to Fine SAND With
\Rock Fragments (Schistose) [ H




BORING LOG WiTH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING 1S IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING - TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 ’ DRIVE 1.4 IN. 1.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project ' _ ABoring No. M-66R
Location:  Huntersville, North Carolina Number: - 1264-06-724 Sheet No. 3 of 3
Boring Dépth (f): 89.5 | Elevation (fi): 760.5 | Driller:  Justin Millwood, NC Date Drilled: 5/29/07
Cert. No. 3439 :
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 48.96 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction 0 50 100
L 690 —Mt—=1 Roller Cone Refusal at 69.00 fi bls |
[~ =~ T'\ L< PARTIALLY WEATHERED/FRACTURED ROCK
R :V\| ~ .| J(WF): Coarse-Grained QUARTZ DIORITE, Intensely
| _\il Vr\ L< Fractured
[ v < SOUND ROCK (D): Coarse-Grained QUARTZ
- _\7‘ r'\ s 4 DIORITE, Moderately Fractured; Calcite Contained in
— —~N 2| Fine-Grained Matrix Around 71.54 and 73.84 fi bls : 1
— L AN .
[ 685 _Iwieivry SOUND ROCK (D): Fine-Grained META GABBRO,
— —;v;v:v:v: Moderately Fractured
- -— "V'V'V‘
o Ivreey]
"'V""
B 7 "'V'V'V
[— - V"'V'V‘
= -— V'V'V'V‘ H
|— 80 — V"""‘
— 680 — ;v;v:v:‘
B Jrver]
"""'V
- -3 'V'V'V"
— — "V'V"‘
- A M
- T
B i CAMAM)
- g5 | SOUND ROCK (D): Medium-Grained QUARTZ 1
| 675 vy v vI\DIORITE, Moderately Fractured /]
B Te¥+*"v] SOUND ROCK (D): Fine-Grained META GABBRO,
[ “FivIvlviy Moderately Fractured
. o sl
— Y ¥ ¥V
[ O
- i
Boring Terminated at 89.54 ft bls




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Core Location: M-66R
68 ——

s7srsryRoller Cone Refusal at 69.0 ft bls
69 SO Roller Cone Refusal a

Soil Seams; Core Loss

69.54' End of Run #1, REC - 64%, RQD - 64%

69.54' - 70.35' Intensely Weathered Zone

71

=8 71.54' Horizontal Joint
Calcite Contained in Fine-Grained Matriz

72

72.82' - 72.9' Low Angle Joint
73

—1 73.84' Horizontal Joint

74 Calcite Contained in Fine-Grained Matriy

#474.54' End of Run #2, REC - 93%, RQD - 83%

75
75.4' - 75.48' Low Angle Joint
76
76.05" - 76.98' Low Angle, Horizontal, and Vertical Joints
77

77

78

79

80

81

82

83

84

85

86

Page 1 of 2

77.0" - 77.72' Vertical and Low Angle Joints

79.2' Horizontal Joint

79.33' - 79.41' Low Angle Joint
79.54' End of Run #3. REC - 100%. ROD - 70%

80.74' Horizontal Joint

EXPLANATION

[

Calcite

Fine-Grained

Meta Gabbro

Quartz Diorite

83.1'- 83.17' Low Angle Joint .

Diorite

Granite
75
&
84.14' Horizontal Joint 6%

Core Loss

84.54' End of Run #4, REC - 100%, RQD - 100% /
7
Intense Fracturing

Fractures
End of Run
Contact

Healed Joint




FIELD ROCK CORE LOG
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-66R

86 86.0' - 86.1' Low Angle Joints

86.84' - 86.94' Low Angle Joint

87
87.01' - 87.09' Low Angle Joint
88
EXPLANATION
89 Calcite
89.24' - 89.29' Low Angle Joint .
Fine-Grained
Meta Gabbro
90 89.54' End of Run #5, REC - 100%, RQD - 92%
Coring Terminated at 89.54 ft bls

Quartz Diorite

Diorite

Granite
2o
[

Core Loss

./
7
Intense Fracturing

= Fractures

End of Run

“““ Contact

Healed Joint

Page 2 of 2




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

COMPLETION REPORT OF WELL No. M-66R

PROJECT: NMNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 48.96 ft bls
LATITUDE: 35 25 59.98
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 §9.38
DATE DRILLED: 5/29/07 DATUM: MSL
LOGGED BY: Courtney Withers
T
STRATA _ WELL N 5 é
o \T ES| o | 22
DESCRIPTION 8 |E- DETAILS gg @ | s< WELL CONSTRUCTION DETAILS
> uw~ - |
w (=] [TT}
PROTECTIVE CASING
0.00 Diameter: 8"

GRAVEL ]

FILL (F): Red,
Micaceous, Silty,
CLAY Interlayered
With Tan, Micaceous,
Fine Sandy, SILT
With Rock Fragments

760.47

Type: Steel Flush Mount

Interval: At Grade

RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
Interval: 0 to 70 ft bis

GROUT
Type: Neat Cement
Interval: 0 to 65 ft bls
FiLL (F):
Yellow-Brown and
Red, Micaceous, SEAL .
Clayey, SILT With Type: K-Packer + Bentonite
Rock Fragments Interval: 65 to 70.2 ft bis
0 e e FLEE FILTERPACK
Yellow, and White 111 Type: N/A
Mottled, Micaceous, |.{’ Interval: N/A
Slightly Clayey, Fine I
Sandy, SILT With 20
Manganese Nodules
SOIL/SAPROLITE 1 SDica;rI:eEteEr'N om
M1): Tan and White, |§| [ .
I(\/licaceous, slightty |14 F Type: 0.010 Slotted Sch. 40 PVC
g:i%e‘}f\;_m"e Sandy, | L Interval: 70.8 to 75.8 ft bls
i
Manganese Staining 25
LEGEND
1 FILTER PACK TOC  TOP OF CASING
-r30 BENTONITE GS  GROUND SURFACE
Il s=vo BS  BENTONITE SEAL
X CEMENT GROUT FP  FILTER PACK
,‘x\‘ 0 TSC TOP OF SCREEN
- 2 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
! TD  TOTAL DEPTH
¥ STATICWATERLEVEL oG CEMENT GROUT

S&ME

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

9751 Southern Pine Blvd.
Charlotte, North Carolina

‘COMPLETION REPORT OF
WELL No. M-66R

Sheet 1 0of 3

Sheet 1 of 3




PROJECT: NINS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECT NO:  1264-06-724 LOGGED BY: 760.5
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei

STRATA

WELL
DETAILS

DEPTH
()

DESCRIPTION

LEGEND

WELL CONSTRUCTION DETAILS

SYMBOL
DEPTH
(ft.)
ELEVATION
()

(See Page 1)

SOIUSAPROLITE [T 138
(M1): Tan and White, {-{|-[
Micaceous, Slightly
Clayey, Fine Sandy, )
SILT With 41T
Manganese Staining
(continued)
SOIL/SAPROLITE
(M1):
Reddish-Brown, Tan,
and White,
Micaceous, Slightly
Clayey, SILT With
Manganese Staining

'40‘

NONNNNNNANNNE
NONNNNNNNNNNG

AN SN SNNNSNNNL -

SOIL/SAPROLITE
(M1): Green, Tan,
and White, 50
Micaceous, SILT With L
Manganese Staining
SOIL/SAPROLITE
(M1):
Greenish-Black,
Brown, Tan, and .
White, Micaceous,
Silty, Medium to Fine
SAND With Quartz
Rock Fragments and
Manganese Staining
(Granitic)

>

WEATHRED ROCK
(M2). When Sampled - )

Becomes L85 65.00 695.47
Greenish-Black, ‘
Brown, Tan, and (L
White, Micaceous,

Silty, Medium to Fine
SAND Witih Quartz
Rock Fragments and
Manganese Staining
Granitic)
WEATHERED ROCK
(M2): When Sampled
Becomes Brown,

70.00 690.47
70.20 690.27

| 70.80 689.67 LEGEND

L FILTER PACK TOC TOP OF CASING
: , GS  GROUND SURFACE
75 75.30 685.17 il sevronTe f BS  BENTONITE SEAL
o .. X CEMENT GROUT FP FILTER PACK
b | 7580 g - TSC TOP OF SCREEN
: LAY : CUTTINGS /BACKFILL  BSC BOTTOM OF SCREEN

- TD  TOTAL DEPTH
Y STATICWATERLEVEL  cg  GEMENT GROUT

~70 g

< 1 << L L0 <
7’77’/ 7’/7’/ 77

COMPLETION REPORT OF

9751 Southern Pine Blvd. WELL No. M-66R
Charlotte, North Carolina

Sheet2 of 3

MONITORING WELL MNSLOG.GPJ S8ME.GDT 3/26/08




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

PROJECT: NNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 760.5
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei
STRATA -4
— WELL | | g |8
[ E
DESCRIPTION @ |E.| DETAILS | x| & | €& WELL CONSTRUCTION DETAILS
2 |o¢ [a] w i
>y = | 4
n |0 o
(See Page 1)
QUARTZ DIORITE, VyTv'y
Intensely Fractured MM
SOUND ROCK (D): v;v:v:
Coarse-Grained AMAMA
QUARTZ DIORITE, MMM
Moderately Fractured; |lTvyvey
Calcite Contained in  [{yTyTy)
AN
"'V'V
_ :v:v:\
Fine-Grained META  [[vv!]
GABBRO, Moderately fr v,v,3
i) rvvevy
gga‘;g’; g‘é’g”('gff’) M 89.54 670.93
Medium-Grained
QUARTZ DIORITE,
oderately Fractured
SOUND ROCK (D):
Fine-Grained META
GABBRO, Moderately
ractured
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
Wl senonTE BS  BENTONITE SEAL
R CEMENT FP  FILTER PACK
2 c GROUT TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Y STATIC WATER LEVEL y(); E%L%LNFI"%PJSUT
s &ME COMPLETION REPORT OF
9751 Southern Pine Bivd. WELL No. M-66R
Chariotte, North Carolina
ENGINEERING - TESTING Sheet 3 of 3
ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724 .
Boring Number: M-66R

Sample No: 1
Depth (ft-bls):  3-4.5
Blow Count: 3*3*3

Sample No: 2
Depth (ft-bls): 8-9.5
Blow Count: 3*3*5§

Sample No: 3
Depth (ft-bls): 13-14.5
Blow Count: 1*2*3

Sample No: 4
Depth (ft-bls): 18-19.5
Blow Count: 2%2%*3

Sample No: 5
Depth (ft-bls): 23-24.5
Blow Count: 2*2%*3

Sample No: 6
Depth (ft-bls):  28-29.5
Blow Count: 2*3*5

Page 1 of 3



SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project ,, 1264-06-724 -
orin Number:  M-66R

Sample No: 7
Depth (ft-bls):  33-34.5
Blow Count: 2*3*5

Sample No: 8
Depth (ft-bls): 38-39.5
Blow Count: 3*3*4

Sample No: 9
Depth (ft-bls):  43-44.5
Blow Count: 2%*3%*4

Sample No: 10
Depth (ft-bls):  48-49.5
Blow Count: 2%4*7

Sample No: 11
Depth (ft-bls):  53-54.5
Blow Count: 12 * 12 * 16

Sample No: 12
Depth (ft-bls):  58-59.5
Blow Count: 17 * 20 * 49

Page 2 of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

FBo;ing Number:

M-66R

Sample No: 13
Depth (ft-bls):  63-64.5
Blow Count: 50/5
Sample No: 14
Depth (ft-bls):  68-69.5
Blow Count: 50/4

Page 3 of 3




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-66R

CLASSIFICATION:

68.99' - 75.40": Coarse-Grained Quartz Diorite

75.40' - 84.34": Fine-Grained Meta Gabbro

84.34' - 85.14: Medium-Grained Quartz Diorite

85.14' - 89.54: Fine-Grained Meta Gabbro Page 1 of 1




SSE&ME

[(iALCULATION OF PERMEABILITY BY THE"ZFA I
(

(Open Hole in Uniform Materlal) S el e ;
Site Name: MNS - GWPP
Date: 5/30/2007
Boring L.D. M-66R (Soil/Saprolite)
Test Interval: 48.7to S1.7
Total Depth of Hole: 51.7 ft 1576.21 cm
Length of Open Hole: 3.00 ft 91.46 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head(cm) Permeability (cm/sec) Calculations
0 1626.52
60 1615.34 2.90E-05 d?-1n 2mL mL
120 1601.49 3.62E-05 H for ?)4
180 1584.09 4.59E-05 K, = - In—
240 1564.42 5.25E-05 8-L-(t,-t,) H,
300 1545.12 5.22E-05
360 1527.56 4.81E-05 Where:
420 1511.86 4.34E-05 K is the Horizontal Coefficient of Permeability (cm/sec)
480 1497.80 3.93E-05 H; is the Piezometric Head for time; t = t; (cm)
540 1485.40 3.50E-05 H, is the Piezometric Head for time; t = (cm)
600 1474.02 3.23E-05 D is the Diameter of the Standpipe (cm)
900 1429.76 2.56E-05 d is the diameter of the Open Length (cm),
1200 1397.84 1.90E-05 m is the Transformation Ratio, Where
1500 1371.83 1.58E-05 [ \/m K is the Horizor.na] Permeability
1800 1349.15 1.40E-05 K, is the Vertical Permeability)|
2400 1310.40 1.23E-05 L is the Open Length of Hole (cm)
3000 1275.64 1.13E-05
3600 1246.46 9.73E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
3.07E-05

Graph of Field Data

Head vs Time
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CALCULATION OF PERMEABILITY BY THE FAL
(Open Hole in Uniform Material) - ’

GHEAD METHOD"

SSE&ME

Site Name: MNS - GWPP
Date: 5/31/2007
Boring L.D. M-66R
Test Interval: 69.54" to 74.54' (Sound Rock)
Total Depth of Hole: 74.54 ft 2272.56 cm
Length of Open Hole: 5.0 ft 152.44 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec Calculations
0 2168.08
60 2041.01 1.77E-04 d? - In 2mL o |mL
120 1980.43 8.82E-05 Hl "D">4
180 1953.51 4.01E-05 K, = -In
8-L- (t 2~ )
Where:
K, is the Horizontal Coefficient of Permeability (cm/sec)
H, is the Piezometric Head for time; t = t; (cm)
H, is the Piezometric Head for time; t=1t, (cm)
D is the Diameter of the Standpipe (cm)
.d is the diameter of the Open Length (cm),
m is the Transformation Ratio, Where
_ Kj, is the Horizontal Permeability)|
m K, /KV K, is the Vertical Permeability
L is the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

1.02E-04
Graph of Field Data
Head vs Time
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CALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD

'(Open ‘Hole in’ Umfor Materlal)
Site Name: . MNS - GWPP
Date: 5/31/2007
Boring LD. M-66R
Test Interval: 69.54' to 79.54' (Sound Rock)
Total Depth of Hole: 79.54 ft 2425 cm
Length of Open Hole: 10 ft 304.88 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (em) Permeability (cm/sec Calculations
0 2204.21
60 2168.60 2.83E-05 ' d 2, In 2mL for mlL
120 2137.56 2.51E-05 H, ?>4
180 2109.63 2.29E-05 K, = -In
240 2083.96 2.13E-05 8-L- (t2 -t ) H,
300 2060.34 1.98E-05
360 2038.48 1.85E-05 Where:
420 2018.14. 1.74E-05 Ky is the Horizontal Coefficient of Permeability (cm/sec)
480 1999.18 1.64E-05 H, is the Piezometric Head for time; t = t; (cm)
540 1985.49 1.19E-05 H, is the Piezometric Head for time; t = t, (cm)
600 1969.05 1.45E-05 D is the Diameter of the Standpipe (cm)
900 1901.52 1.21E-05 d is the diameter of the Open Length (cm),
is the Transformation Ratio, Where
_ | K,, is the Horizontal Permeability
m=K./K, K, is the Vertical Permeability
L is the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
1.89E-05

Graph of Field Data

Head vs Time
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Site Name: MNS-GWPP
Test Date: 6/12/2007
Well Label: M-66R
Aquifer Thickness: 31.84 feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 48.96 feet
Water Table to Screen Bottom: 26.84 feet
Anisotropy Ratio: 1

Time Adjustment: 528. Seconds
Test starts with trial 0

There are 121 time and drawdown measurements

Maximum head is 3.191 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
6/11 2/07

Bouwer and Rice Graph
M-66R

01

Bouwer and Rice parameter A =2.7
Bouwer and Rice parameter B = 0.5
In(Re/Rw) = 3.139934e+000

Analysis starts at time 888. Seconds
Analysis ends at time 390. minutes

65 Measurements analyzed from 33 to 97

Head Ratio (Ht/Ho)

Illllll

1 e-002

=

-~

7 Hydraulic Conductivity = 1.696e-006 cm/sec

Transmissivity = 9.873e-006 m2/min

B

0 1 2 3 4 5 6

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.70E-06 cm/sec

I | | | I I

|
10 1 12 13 14
Adjusted Time {Hours)

Ho is 3 191 feet at 528 Seconds




S&ME, Inc. ' 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 DRIVE 1.4IN. 1.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-70
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (ft): 21.0 | Elevation (fi): 760.4 | Driller:  Justin Millwood, NC Date Drilled: 6/19/07
. Cert. No. 3439 ,
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 11.45 ft bls Drilling Method: 4" H.S.A.
Elev. | Depth . e Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) Material Description Construction | ¢ 5 100

ASPHALT -

FILL (F): Red and Yellow, Micaceous, Slightly Sandy,
Clayey, SILT With Manganese Staining

— 760

w

~J
wn
w

SOIL/SAPROLITE (M1): Red, White, and Yellow,
Micaceous, Slightly Clayey, Medium to Fine Sandy, SILT
With Manganese Staining

lllllljllllfllllll

—
(=]

Lo Lo paal

— 750

SOIL/SAPROLITE (M1): Red, Micaceous, Slightly
-t—1- Clayey, Medium to Fine Sandy, SILT With Manganese
T | \Nodules [
S 1| SOIL/SAPROLITE (M1): Yellowish-Tan, Micaceous,
.1 ;| Slightly Clayey, Medium to Fine Sandy, SILT With
|| Manganese Staining
— SOIL/SAPROLITE (M1): Red, Yellowish-Tan, and
T 1-]-7| White, Micaceous, Slightly Clayey, Medium to Fine
—4-T-I-1 Sandy, SILT With Manganese Staining

~2
ry
vy
|

~
N
>

I|IIII]II|I[ITfFrlIII

Boring Terminated at 21.00 ft bls
Lithologic Descriptions Obtained From M-70DR

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08




PROJECT: ' MINS - Groundwater Protection Project

COMPLETION REPORT OF WELL No. M-70 Sheet 1 of 1

PROJECT NO: 1264-06-724

PROJECT LOCATION:

Huntersville, North Carolina

WATER LEVEL: Stabilized Water Level at
11.45 ft bls

LATITUDE: 35 26 01.23

DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 57.16
DRILLING METHOD: 4%:" H.S.A. TOP OF CASING ELEVATION: 760.18
DATE DRILLED: 6/19/07 DATUM: MSL
LOGGED BY: Courtney Withers

STRATA WELL -l 2

v . T e o
o) =~ ] b

DESCRIPTION = E; DETAILS %5 @ %s WELL CONSTRUCTION DETAILS

s wE o
[ =] w

0.00

760.44

ASPHALT

FILL (F). Red and
Yellow, Micaceous,
Slightly Sandy,
Clayey, SILT With
Manganese Staining

1.50

| 4.00

SOIL/SAPROLITE
(M1): Red, White,
and Yellow,
Micaceous, Slightly
Clayey, Medium to
Fine Sandy, SILT
With Manganese
Staining

SOIL/SAPROLITE
(M1): Red,
Micaceous, Slightly
Clayey, Medium to
Fine Sandy, SILT

.15

SOIL/SAPROLITE
(M1): Yellowish-Tan,
Micaceous, Slightly
Clayey, Medium to

Fine Sandy, SILT
ith Manganese

SOIL/SAPROLITE
(M1): Red,
Yellowish-Tan, and
hite, Micaceous,
Slightly Clayey,
edium to Fine
andy, SILT With
anganese Staining

758.94

756.44

735.94
739.44

PROTECTIVE CASING
Diameter: 8"
Type: Steel Flush Mount
Interval: At Grade

RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
Interval: 0 to 6 ft bls

GROUT
Type: Neat Cement
Interval: 0to 1.5ftbls

SEAL
Type: Bentonite
Interval: 1.5 to 4 ft bls

FILTERPACK
Type: #1 Filter Sand
Interval: 4 to 21 ft bls

SCREEN
Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
interval: 6 to 21 ft bls

LEGEND

FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE

BENTONITE BS  BENTONITE SEAL

CEMENT GROUT FP FILTER PACK

TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

¥ STATICWATERLEVEL (2% GemeNT GROUT

MONITORING WELL MNSLOG.GPJ S&ME.GDT 2/26/08

SME 9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-70

Sheet 1 of 1




Site Name:

Test Date:

Well Label:

Aquifer Thickness:
Screen Length:

Casing Radius:

Effective Radius:

Gravel Pack Porosity:
Corrected Casing Radius:
Static Water Level:

Water Table to Screen Bottom:

Anisotropy Ratio:

Time Adjustment:
Test starts with trial 0

MNS-GWPP
6/21/2007
M-70

14.55 feet
15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
11.45 feet
9.55 feet

1

0. Seconds

There are 119 time and drawdown measurements

Maximum head is 3.354 feet
Minimum head is -1.2¢-002 feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
6/21/07

Bouwer and Rice Graph
M-70

!Lll

1

01

1 Illllll

1 e-002

Head Ratio (Ht/Ho)
N

1

—] Hydraulic Conductivity = 1.275e-003 cm/sec
- Transmissivity = 3.393e-003 m2/min

Bouwer and Rice parameter A = 2.644
Bouwer and Rice parameter B = 0.492
In(Re/Rw) = 2.698372e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 6. Seconds

Analysis ends at time 2.35 minutes

34 Measurements analyzed from 2 to 35

6 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

1
0 5

10

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY

1.28E-03 cm/sec

T T T
25 30 35
Adjusted Time (minutes)

Ho is 3.354 feet at 0 Seconds




BORING LOG WITH WELL MNSLOG.GP.J LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN, REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1.4IN. 1D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-70R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (fi): 65.5 | Elevation (ft): 760.4 | Driller:  Justin Millwood, NC Date Drilled: 6/18/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 12.63 ft bls Drilling Method: Mud Retary
Elev. Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
L 760 “ 1 ‘ ASPHALT
B 7] FILL (F): Red and Yellow, Micaceous, Slightly Sandy,
N N Clayey, SILT With Manganese Staining
- 5 —
— 755 .
i ] SOIL/SAPROLITE (M1): Red, White, and Yellow,
— — Micaceous, Slightly Clayey, Medium to Fine Sandy, SILT
B ] With Manganese Staining
— 10—
— 750 —
- — y
_ - SOIL/SAPROLITE (M1): Red, Micaceous, Slightly
[~ -~ Clayey, Medium to Fine Sandy, SILT With Manganese
[ s ] o . | -1 \Nodules [
— 745 -] SOIL/SAPROLITE (M1): Yellowish-Tan, Micaceous,
B —1. (-} ;| Slightly Clayey, Medium to Fine Sandy, SILT With
B 1|1 .| Manganese Staining
. . SOIL/SAPROLITE (M1): Red, Yellowish-Tan, and
N ] White, Micaceous, Slightly Clayey, Medium to Fine
- 1 Sandy, SILT With Manganese Staining
= 20—
740 -
— 735 -
[~ Y SOIL/SAPROLITE (Mi): Tan and White, Coarse SAND
F— — Lense
— : SOIL/SAPROLITE (M1): Brown, Micaceous, Slightly
N 30 - Clayey, Fine Sandy, SILT With Manganese Staining
— 730 —.
\: — SOIL/SAPROLITE (M1): Brownish-Orange and White,
— - Micaceous, Fine Sandy, SILT With Manganese Staining




S&ME, Inc. : 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4 IN. 1.D. SAMPLER | FT. ‘

Project: MNS - Groundwater Protection Project Boring No. M-70R

Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2

Boring Depth (f1): 65.5 | Elevation (f): " 760.4 | Driller:  Justin Millwood, NC Date Drilled: 6/18/07

Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 12.63 ft bls Drilling Method: Mud Rotary

Elev. | Depth | Lith- . . L . Well Penetration Resistance (Blows/Foot)

(Feet) | (Feet) | ology Material Description Construction | o 50 100
— 725 R
" o 40—
| _
- ji
B 45—
— 715 —
N m|
N ] WEATHERED ROCK (M2): When Sampled Becomes
— — Tan and White, Micaceous, Fine Sandy, SILT With
B 50 N Manganese Staining
— 710 . WEATHERED ROCK (M2): When Sampled Becomes
B - q Brownish-Orange and White, Micaceous, Silty, Medium to
B B A Fine SAND With Manganese Staining ]
- — WEATHERED ROCK (M2): When Sampled Becomes
[ 7 Tan, White, and Black, Micaceous, Silty, Medium to Fine
n _ SAND
— 55—
— 705 —
B =
— 700 —
n WEATHERED ROCK (M2): When Sampled Becomes
— — Orange, Tan, Black, and White, Micaceous, Silty, Medium
P 65 ] to Fine' SAND With Manganese Staining
— 695

Roller Cone Refusal at 65.45 ft bls
Lithologic Descriptions Obtained From M-70DR

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08




PROJECT:
PROJECT NO:
PROJECT LOCATION:

COMPLETION REPORT OF WELL No. M-70R Sheet 1 of 2

MNS - Groundwater Protection Project

1264-06-724
Huntersville, North Carolina

WATER LEVEL: Stabilized Water Level at

12.63 ft bis

LATITUDE: 3526 01.23

DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 57.10
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 760.22
DATE DRILLED: 6/18/07 DATUM: MSL
LOGGED BY: Courtney Withers
T
STRATA - WELL ] o é
QT B w Py
> ~ =
[72] [a] 1%}

0.00

760.44

ASPHALT

FILL (F): Red and
Yellow, Micaceous,
Slightly Sandy,
Clayey, SILT With
Manganese Staining

NN

YA

SOIL/SAPROLITE
(M1): Red, White,
and Yellow,
Micaceous, Slightly
Clayey, Medium to
Fine Sandy, SILT
With Manganese
Staining

7] 13.00

SOIL/SAPROLITE

(M1): Red,
Micaceous, Slightly
Clayey, Medium to
Fine Sandy, SILT
ith Manganese

{-h 15

Nodules
SOIL/SAPROLITE
(M1): Yellowish-Tan,
Micaceous, Slightly
Clayey, Medium to
Fine Sandy, SILT

ith Manganese

SOIL/SAPROLITE
(M1): Red,
Yellowish-Tan, and
White, Micaceous,
Slightly Clayey,

Medium to Fine
Sandy, SILT With

@

anganese Staining
SOIL/SAPROLITE
(M1): Tan and White,
Coarse SAND Lense

GDT 3/26/0

7
Q
C
@
>
3
P
(@]
-
—
m

(M1): Brown,

Micaceous, Slightly

Clayey, Fine Sandy,
ILT With

747.44

PROTECTIVE CASING

Diameter: 8"

Type: Steel Flush Mount
Interval: At Grade

RISER CASING

Diameter: 2"

Type: Sch. 40 PVC
Interval: 0 to 55.45 ft bls

GROUT

Type: Neat Cement
Interval: 0to 13 ft bls

SEAL

Type: Bentonite
Interval: 13 to 53.5 ft bis

FILTERPACK

Type: #1 Filter Sand
Interval: 53.5 to 65.45 ft bis

SCREEN

Diameter: 2"

Type: 0.010 Slotted Sch. 40 PV
Interval: 55.45 to 65.45 ft bls

LEGEND
FILTER PACK

@l senToNTE
N& CEMENT GROUT

L' CUTTINGS / BACKFILL BSC - BOTTOM OF SCREEN
A 4 STATIC WATER LEVEL cG CEMENT GROUT

TOC TOP OF CASING
GS GROUND SURFACE
BS BENTONITE SEAL
FP FILTER PACK

TSC TOP OF SCREEN

TD TOTAL DEPTH

MONITORING WELL MNSLOG.GPJ S&ME.

S&ME 9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-70R

Sheet 1 of 2




PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724
PROJECT LOCATION: Huntersville, North Carolina

GROUND SURFACE ELEVATION:
LOGGED BY: 760.4
CHECKED BY: Courtney Withei

MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

STRATA

DESCRIPTION

SYMBOL

DEPTH
()

WELL
DETAILS

DEPTH
(t.)
LEGEND

ELEVATION
)

WELL CONSTRUCTION DETAILS

anganese Staining

(M1):
Brownish-Orange and
White, Micaceous,
Fine Sandy, SILT
With Manganese
Staining (continued)

WEATHERED ROCK
(M2): When Sampled
Becomes Tan and
\White, Micaceous,
Fine Sandy, SILT

ith Manganese

taining
WEATHERED ROCK
(M2): When Sampled
Becomes
Brownish-Orange and

hite, Micaceous,
Silty, Medium to Fine

AND With

anganese Staining
WEATHERED ROCK
(M2): When Sampled
Becomes Tan, White,
and Black,
Micaceous, Silty,
Medium to Fine
IISAND
WEATHERED ROCK
(M2): When Sampled
Becomes Orange,
Tan, Black, and
White, Micaceous,
Silty, Medium to Fine

AND With '

anganese Staining

| 53.50

") 65.00
1 65.45

706.94

695.44

694.99

(See Page 1)

LEGEND
FILTER PACK

B sentonTE

CEMENT GROUT

X CUTTINGS / BACKFILL
¥ STATIC WATER LEVEL

TOP OF CASING
GROUND SURFACE
BENTONITE SEAL
FILTER PACK

TOP OF SCREEN
BOTTOM OF SCREEN
TOTAL DEPTH
CEMENT GROUT

NGIN

mm

-SE&ME

EERING » TESTING
NVIRONMENTAL SERVICES
e ——

9751 Southern Pine Bivd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-70R

Sheet 2 of 2




:(Opén Hole in Umform Maternal)

Site Name: MNS - GWPP
Date: 6/15/2007
Boring L.D. M-70R
Test Interval: 49.2'to0 52.2' (Weathered Rock)
Total Depth of Hole: 522 ft 1591.46 c¢cm
Length of Open Hole: 3ft 91.46 cm
Transformation Ratio m= |
Performed by: Julie Petersen
Time (sec) Head (ecm) Permeability (cm/sec) Calculations
0 1618.81
60 1618.29 1.35E-06 d?-1n 2mL o |mL
120 1618.05 6.34E-07 H, —5>4
180 1617.74 7.92E-07 K, = .
240 1617.41 8.72E-07 : 8-L-(t,-t) H,
300 1617.07 8.72E-07
360 1616.71 9.51E-07 Where:
420 1616.37 8.72E-07 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1616.01 9.52E-07 H, is the Piezometric Head for time; t = t; (cm)
540 1615.61 1.03E-06 H, is the Piezometric Head for time; t = t, (cm)
600 1615.21 1.03E-06 D is the Diameter of the Standpipe (cm)
900 1613.45 . 9.21E-07 d is the diameter of the Open Length (cm),
1200 1611.46 1.03E-06 m is the Transformation Ratio, Where
1500 1609.24 1.16E-06 m= W K, is the Horizontal Permeability|
1800 1606.86 1.24E-06 K, is the Vertical Permeability]
2400 1602.26 1.21E-06 L is the Open Length of Hole (cm)
3000 1597.50 1.25E-06
3600 1592.68 1.27E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
1.03E-06

Graph of Field Data

Head vs Time

1625.00
1620.00 ¢
1615.00
1610.00
1605.00

1600.00 \

1595.00 \

\
1590.00 T . . 1 ; T

0 500 1000 1500 2000 2500 3000 3500 4000
Time (sec)

Head (cm)




Site Name: MNS-GWPP
Test Date: 6/20/2007
Well Label: M-70R
Aquifer Thickness: 57.82 feet
Screen Length: 10. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.844 Inches
Static Water Level: 12.63 feet
Water Table to Screen Bottom: 52.82 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 302 time and drawdown measurements
Maximum head is 2.765 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
6/20/07 M-70R
1 5
"’ Bouwer and Rice parameter A = 2.7
B Bouwer and Rice parameter B = 0.5
i In(Re/Rw) = 3.221319e+000
] Gravel Pack Porosity: = 30. %
Corrected Casing Radius: = 1.844 Inches
- Analysis starts at time 24. Seconds
Analysis ends at time 56. minutes
& 294 Measurements analyzed from 2 to 295
= 3 Points not plotted because head ratio <= 0.0
- - These points are not included in the analysis
S .
s
L
> ..
g
x e
=
8
pu g
1.6-002)
- Hydraulic Conductivity = 1.884e-004 cm/sec ¥
te 4 Transmissivity = 1.992e-003 m2/min
i 1 I 1 ] I

0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY

1.88E-04 cm/sec

2
Adjusted Time (Hours)

Ho is 2.765 feet at 0. Seconds




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc.
e 9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING TESTING' Telephone: 704-523-4726

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE
WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF
BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
DRIVE I.4IN. ID. SAMPLER I FT.

Project: MNS - Groundwater Protection Project Boring No. M-70DR
Location: ~ Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 of 3
Boring Depth (fi): 94.5 | Elevation (ft): 760.4 | Driller.  Justin Millwood, NC Date Drilled: 6/6/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 13.20 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . _ Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
760 HH Ht ASPHALT 4
=05 ﬂ GRAVEL §
[ 172" %
» oo & :\\‘
— [ ‘é
| =405 g N
- 1o >
- _| FILL (F): Red and Yellow, Micaceous, Slightly Sandy, \\(‘
- 755 5— Clayey, SILT With Manganese Staining ¥\/4 Lﬁ
- - 2
= 1 SOIL/SAPROLITE (M1): Red, White, and Yellow,
— — Micaceous, Slightly Clayey, Medium to Fine Sandy, SILT
B 1 With Manganese Staining M
- 1
- 10—
— 750 -
[ - s SOIL/SAPROLITE (M1): Red, Micaceous, Slightly
— —t Clayey, Medium to Fine Sandy, SILT With Manganese 7+
N 15 g Nodules
— 745 — SOIL/SAPROLITE (M1): Yellowish-Tan, Micaceous,
B =: Slightly Clayey, Medium to Fine Sandy, SILT With
N B Manganese Staining
[ —- SOIL/SAPROLITE (M1): Red, Yellowish-Tan, and
| 7] White, Micaceous, Slightly Clayey, Medium to Fine '
- 1 Sandy, SILT With Manganese Staining M 8
- ’ 20 ] *
— 740 —
B —.
B 0 W 9
B 3 Al
B 25—
= i
B 735 0
N — SOIL/SAPROLITE (M1): Tan and White, Coarse SAND
- — Lense '
- - SOIL/SAPROLITE (M1): Brown, Micaceous, Slightly M 8
B 30 — Clayey, Fine Sandy, SILT With Manganese Staining T
’— —
— 730 -
B ) SOIL/SAPROLITE, (M1): Brownish-Orange and Wiits,
— — Micaceous, Fine Sandy, SILT With Manganese Staining v
- u) N 18
B ! /\




BORING LOG WITH WELL MNSLOG.GPJS LAGWGNSY.GDT 21268108

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING » TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1.4 IN. LD, SAMPLER | FT. :
Project: MNS - Groundwater Protection Project Boring No. M-70DR
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (ft): 945! Elevation (f): 760.4 | Driller:  Justin Millwood, NC Date Drilled: 6/6/07
. Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 13.20 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
— 725 4 -
B ] K‘ 21 +
- 40—
— 720 —
u 3 N 19
N N /\ ‘
- 45—
— 715 - ™
N 0 ™
N iy N
n _ | WEATHERED ROCK (M2): When Sampled Becomes N 52/ ™~
- — Tan and White, Micaceous, Fine Sandy, SILT With M >> g
B 50 N Manganese Staining »
— 710 — WEATHERED ROCK (M2): When Sampled Becomes
B -1 Brownish-Orange and White, Micaceous, Silty, Medium to
_ B Fine SAND With Manganese Staining .
~ — WEATHERED ROCK (M2): When Sampled Becomes 50/
[ N Tan, White, and Black, Micaceous, Silty, Medium to Fine X 3 > @
| n SAND -
- 55—
— 705 —
B ]
- _ 50/
[ ] x| 3 >> @
- 60—
— 700 —
- — Bkl ’
| _M 4
N i WEATHERED ROCK (M2): When Sampled Becomes X >> 4
— — Orange, Tan, Black, and White, Micaceous, Silty, Medium
= 65 ] to Fine SAND With Manganese Staining
L 695 _ Roller Cone Refusal at 65.55 ft bls .
A AL 2 A J
— B v;v:v:v PARTIALLY WEATHERED/FRACTURED ROCK
B Tfrerter (WF): Medium-Grained META GABBRO With
- — v;v:v:v Intermittent Fine and Coarse-Grained META GABBRO
[ -1 :v:v:v: and Soil Seams, Very Intensely Fractured
- : v:v:v;v
- ] V'V'V"
| MMM 1




S&ME, Inc. : 1. BORING AND SAMPLING IS IN ACCORDANCE

aﬂlsgmfll\?m ll;lge Bll}/d- WITH ASTM D-1586.
Te ﬁ:p‘l)] of;e ! %4 S ;;041;1516 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING . - - BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 , DRIVE 1.4IN. LD, SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-70DR
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 3 of 3
Boring Depth (f): 94.5 | Elevation (f): 760.4 | Driller:  Justin Millwood, NC Date Drilled: 6/6/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at-13.20 ft bls | Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . - Well Penetration Resistance (Blows/Foot
Material Description . 0@ (Blows/Foo)
(Feet) | (Feet) ?l?gy P Construction | ¢ 50 100
}__ 690 _ VvV'V'V‘
- v
B MO )
B _r;v:v:v:\
. MMM
- T
B — 'V'V'V" .
N 75—, " | SOUND ROCK (D): Medium-Grained QUARTZ |
— 685 _\Q ‘\I\ «<| DIORITE, Moderately Fractured
- — L
— —v T
= ey
| _}:v:v:v:w PARTIALLY WEATHERED/FRACTURED ROCK
— _:v:v:v:v: (WF): Medium-Grained META GABBRO With
~ ,'{',',‘ Intermittent Soil Seams and Quartz Veins, Very Intensely
B ’ :,;,:,:, Fractured
" . 80—{*yvevov] SOUND ROCK (D): Medium-Grained META GABBRO,
[ 80 Tevyvevyy Slightly Fractured
| '—"V""'V
B :l v:v:v:v:
| ~_r‘v‘v‘v'!
V'V'V""
[ —"V'V"'V‘
- LA AR .
- ___'V L A0 2 J
- ey i
675 E MMM
N :'v'v'v'v‘
[ ey
- ey
= A MAMA
— A
: —’v:v:v:v:
A v v
- Jrereey H
Cen | 0 -
i N\ - SOUND ROCK (D): Fine and Medium-Grained
- —v ¥ < QUARTZ DIORITE With Intermittent Medium-Grained
- “kf & k| META GABBRO, Slightly Fractured
B N~
T«
- =P
Boring Terminated at 94.49 ft bls

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08




FIELD ROCK CORE LOG
McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Core Location: M-70DR
65 NQ Core 74

fo—
um—
po—
e—

oller Cone Refusal at 65.55 ft bls

65.55' - 66.35' High Angle and Horizontal Joints

66 75

66.0' - 66.35' Void on one side of core

67 76

66.89' - 67.29' Soil Seam, Core Loss

68 77

68.09' - 68.22' High Angle Joint

69 78

69.35' - 69.49' High Angle Joint, Wide Aperature
Q9.49' End of Run #1, REC - 96%, RQD - 73%

69.49' - 70.0' Very Intensely Fractured Zone

:

70 79

70.89' - 71.0' Low Angle Joint

7 80

> 71.0' - 72.7 Intensely Fractured Zone

72 81

71.94'- 72.7' High Angle Joints

73 P 72.65' - 73.45' Very Intensely Fractured Zone 82

74 83

Page 1 of 2

73.9' - 74.1' High Angle Joint

74.38' - 74.49 High Angle Joint, Wide Aperature
74.49' End of Run #2, REC - 91%, RQD - 50%

- 74.89" Horizontal Joint

75.05' - 75.55' Horizontal and High Angle Joints

75.75"' Horizontal Joint

76.1 Horizontal Joint

76.5' - 76.6' Horizontal and High Angle Joints

76.9' - 76.4' Soil Seam, Core Loss

77.95' - 78.45' Soil Seam and Rock Fragments, Core Loss

79.49' End of Run #3, REC - 85%, RQD - 36%

79.6' - 79.8' High Angle Joint, Moderate Discoloration

80.9' Horizontal Joint

EXPLANATION

ta Gabbro

Quartz Diorite

Diorite

Granite

Core Loss

Z

Intense Fracturing

Fractures
== End of Run

Contact

Healed Joint




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724

Core Location: M-70DR ‘

83
83.05' - 83.28' High Angle Joint
83.39' - 83.49' Low Angle Joint
84
84.1' - 84.9' High Angle Join
4.49' E; #4, REC - 100%, - 82% . . .
& End of Rpm EC- 100%. ROD - 8294 93.49' - 93.59' Low Angle Joint, Fresh Surface
93.79' - 93.89' Low Angle Joint, Fresh Surface
85
5.39' Horiz 4 iscolorati . -
85.39' Horizontal Joint, Moderate Discoloration 94.49' End of Run #6, REC - 100%, ROD - 86%
Coring Terminated at 94,49 ft bls
86
87
87.39' - 87.59' High Angle Joint, Fresh Surface
88 EXPLANATION
88.2' - 88.5' High Angle Joint, Fresh Surface
Meta Gabbro
Quartz Diorite
N [
. . . . Diorite
Horizontal Joints, Slight Discoloratior
89.49' End of Run #5, REC - 100%, RQD - 90%
Granite
2
K
%0 (5
Core Loss
7
Z
90.7' Horizontal Joint Intense Fracturing
High Angle Joint Along Contact, Slight Discoloratior
91
—  Fractures
=== End of Run
""" Contact
Healed Joint
92

Page 2 of 2




COMPLETION REPORT OF WELL No. M-70DR

Sheet 1 of 3

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 13.20 ft bls
LATITUDE: 3526 01.21
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 57.05
DATE DRILLED: 6/6/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA z
S WELL + 219
f — =~
Q|| DETAILS || § | & WELL CONSTRUCTION DETAILS
DESCRIPTION s |28 a o | o ‘
S jw= | —
0w |0 w
PROTECTIVE CASING
Lo 0.00 760.42 | Diameter: 8"
ASPHALT sl < Type: Steel Flush Mount
GRAVEL D) Interval: At Grade
|
: RISER CASING
FILL (F): Red and 5 Diameter: 2"
Yellow, Micaceous ’
~ 1 y . Vc
Slightly Sandy, Type: Sch. 40 P
Clayey, SILT With 7.00 753.42 interval: 0 to 72.4 ft bls
{Manganese Staining
SOIL/SAPROLITE
(M1): Red, White, 1 GROUT
and Yellow, i Type: Neat Cement
Micaceous, Slightly 110 interval: 0 to 7 ft bis
Clayey, Medium to -
Fine Sandy, SILT
With Manganese v SEAL
Staining > Type: K-Packer + Bentonite
SOIL/SAPROLITE 17 tnterval: 7 to 71.8 ft bls
(M1); Red, T Lis
Micaceous, Slightly Tl
Clayey, Medium to
Fine Sandy, SILT FILTERPACK
ith Manganese Type: NIA
Nodules Interval: N/A
SOIL/SAPROLITE {1
(M1): Yellowish-Tan, -] 1{-}20
Micaceous, Slightly :
Clayey, Medium to SCREEN o
Fine Sandy, SILT Diameter: 2
tit,h Manganese Type: 0.010 Slotted Sch. 40 PVC
aining . T2, 7.4 fthls
SOIUSAPROLITE It Interval: 72.4t0 7
(M1): Red, k25 '
Yellowish-Tan, and N
White, Micaceous,
Slightly Clayey, RN
olMedium to Fine DR & LEGEND
§ Sandy, SILT With i
sManganese Staining_J | 1.1 FILTER PACK TOC TOP OF CASING
5| SOIL/SAPROLITE AT GS  GROUND SURFACE
ol(M1): Tan and White, - BENTONITE BS  BENTONITE SEAL
| oLsAPROTE— 1T N CEMENT GROUT TSC  TOP OF SOREEN
(M1): Brown, q-Ft X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Micaceous, Slightly Tk TD TOTAL DEPTH
Clayey, Fine Sandy, STATICWATERLEVEL  cg  CEMENT GROUT

S&ME

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

MONITORING WELL MNSLOG.GPJ S&ME

9751 Southern Pine Bivd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-70DR

Sheet 1 of 3




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECTNO: 1264-06-724 : LOGGED BY: 760.4
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withet

STRATA

WELL

DETAILS WELL CONSTRUCTION DETAILS

DESCRIPTION

DEPTH
()
LEGEND
ELEVATION
()

SYMBOL
DEPTH
(ft:)

(See Page 1)

ILT With 17T 3%
anganese Staining |I{-|- I

(M1):
Brownish-Orange and | { -]
White, Micaceous, oS I 0N
Fine Sandy, SILT ’
With Manganese |
Staining (continued) |- | .1.T

WEATHERED ROCK
(M2); When Sampled r
Becomes Tan and L 50
\White, Micaceous,
Fine Sandy, SILT i

(M2); When Sampled i
Becomes 55
Brownish-Orange and (
hite, Micaceous,
Silty, Medium to Fine i
AND With R
anganese Staining (
WEATHERED ROCK
(M2): When Sampled -60
Becomes Tan, White, (

and Black,
Micaceous, Silty,
Medium to Fine -
SAND )
WEATHERED ROCK
(M2): When Sampled 65
Becomes Orange,
Tan, Black, and
White, Micaceous,
Silty, Medium to Fine
AND With :

<« 4 4
<
< o
< 4
“.‘

<
L
PP
T

< 4 4
4“1‘1‘
4 4 4 4 4
L

anganese Staining 'y

A
A
A
PARTIALLY Yivi) ,
WEATHERED/FRACTUREPY 71.60 688.82
1
A

ROCK (WF): B (TR 71 '80 688.62 LEG E N D

Medium-Grained X
META GABBRO With I 72.40 688.02 FILTER PACK TOC TOP OF CASING
k|intermittent Fine and o ‘ GS GROUND SURFACE
@lCoarse-Grained VS 175 [l senToniTE BS  BENTONITE SEAL
- ¥|META GABBRO and % FP  FILTER PACK
B|\Soil Seams, Very \(“‘ CEMENT GROUT . TSC TOP OF SCREEN
2lintensely Fractured CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

YT .. R L) 77.40 683.02 | &
SOUND ROCK (D). [[v'vTv] —————— TD TOTAL DEPTH
Medium-Grained LY Al 77.80 682.62 | ¥ STATIC WATER LEVEL CG  CEMENT GROUT

/26/08

3

76.90 683.52

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-70DR
Charlotte, North Carolina

ENGINEERING » TESTING . ' Sheet 2 of 3
ENVIRONMENTAL SERVICES

MONITORING WELL MNSLOG.G




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

PROJECT: NMNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 760.4
PROJECT LOCATION: Huntersville, North Carolina - CHECKED BY: Courtney Withei
STRATA z
» WELL T % o]
- =~
O |z | DETAILS | E2 | ¥ | <&
DESCRIPTION 2 |Eo ae| @ | 3€ WELL CONSTRUCTION DETAILS
S |luE s )
» |0 ]
(See Page 1)
QUARTZ DIORITE,  [*y%"} 78.00 682.42
Moderately Fractured |7+ v y-80
PARTIALLY "",:-
WEATHERED/FRACTUREP]
ROCK (WF): Ty vy
Medium-Grained MMM
META GABBRO With |[+"+"v}
Intermittent Soil v:v:v:
Seams and Quartz ASMAN 85
eins, Very Intensely v:v;v;‘-
ractured lv'vy"vyl
. v:v:v:
Medium-Grained AMAMAY
META GABBRO, Fvlv'y
Slightly Fractured :v:v:w
(continued) v:,:,," 90
SOUND ROCK(D): N, [
Fine and ~
Medium-Grained Vi L
QUARTZ DIORITE Ax
With Intermittent NN 94.49 665.93
Medium-Grained
|META GABBRO,
lightly Fractured
. LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
Bl senToNITE BS  BENTONITE SEAL
I CEMENT GROUT FP FILTER PACK
: TSC TOP OF SCREEN
A CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Y STATIC WATER LEVEL '(I;lé E(EL/EIN$%:JSUT
: ' ' - COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-70DR
Charlotte, North Carolina
ENGINEERING - TESTING . Sheet 3 of 3
ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724
Boring Number:  M-70DR

Sample No: 1
Depth (ft-bls): 4-5.5
Blow Count: 2%*2%2

Sample No: 2
Depth (ft-bls): 8-9.5
Blow Count: 3*2*3

Sample No: 3
Depth (ft-bls): 13-14.5
Blow Count: 2*3*4

Sample No: 4
Depth (ft-bls): 18-19.5
Blow Count: 2*3*5§

Sample No: 5
Depth (ft-bls):  23-24.5
Blow Count: 2%*3*6

Sample No: 6
Depth (ft-bls): 28-29.5
Blow Count: 3*4*4

Page of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724 _— -
Boring Number: ~ M-70DR '

Sample No: 7
Depth (ft-bls):  33-34.5
Blow Count: 4*7*11

Sample No: 8
Depth (ft-bls): 38-39.5
Blow Count: 5%*9*12

Sample No: 9
Depth (ft-bls): 43-44.5
Blow Count: 4 *7* 12

Sample No: 10
Depth (ft-bls): 48-49.5
Blow Count: 9 * 17 * 50/5

Sample No: 11
Depth (ft-bls): 53-54.5
Blow Count: 50/5

Sample No: 12
Depth (ft-bls): 58-59.5
Blow Count: 50/3

— Page 2 of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724 R
Boring Number: M-70DR v

A R

Sample No: 13
Depth (ft-bls): 63-64.5
Blow Count: 50/4

Page 3 of 3




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-70DR

R ——— e R

" i

Page 1 of 2



ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Core Location: M-70DR

CLASSIFICATION:

65.59' - 74.49": Medium-Grained Meta Gabbro With Intermittent Fine and Coarse-Grained Meta Gabbro and Intermittent Soil Seams
74.49' - 76.89": Medium-Grained Quartz Diorite

76.89' - 78.49": Medium-Grained Meta Gabbro With Intermittent Soil Seams and Quartz Veins

78.49' - 90.84": Medium-Grained Meta Gabbro

90.84' - 94.49": Fine and Medium-Grained Quartz Diorite With Intermittent Medium-Grained Meta Gabbro

Page 2 of 2



CALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD. ) %S&ME
(Open Hole in Uniform Materlal) : T

Site Name:

Date:

Boring L.D.

Test Interval:

Total Depth of Hole:
Length of Open Hole:
Transformation Ratio m=
Performed by:

MNS - GWPP

6/11/2007

M-70DR

65.59' to 69.49' (PWR/Sound Rock)
69.49 ft 2118.6 cm
391t 1189 cm

1
Julie Petersen

Time (sec) Head (ecm) Permeability (cm/sec) Calculations
0 2141.10

60  2137.80 5.39E-06 d? - In mL o mL

120 2133.69 6.75E-06 H, —5->4

180 2129.02 7.66E-06 K, = ‘ -In

240 2124.70 7.13E-06 S'L'(tz _tl), H2

300 2120.49 6.94E-06

360 2116.46 6.65E-06 ‘Where:

420 2112.44 6.66E-06 Ky is the Horizontal Coefficient of Permeability (cm/sec)
~480 -2108.69 6.22E-06 H, is the Piezometric Head for time; t =t (cm)

540 2104.91 6.28E-06 H, is the Piezometric Head for time; t = t, (cm)

600 2101.04 6.45E-06 D is the Diameter of the Standpipe (cm)

900 2081.34 - 6.59E-06 d is the diameter of the Open Length (cm),

1200 2062.56 6.35E-06 m is the Transformation Ratio, Where

1500 2046.25 5.56E-06 ~ m= m Ky, is the Horizontal Permeability|
1800 2032.10 4.86E-06 : K, is the Vertical Permeability,
2400 2006.68 4.41E-06 L is the Open Length of Hole (cm)
3000 1984.21 3.94E-06 :
3600 1964.51 3.49E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3" |

MEAN PERMEABILITY (cm/sec)

5.96E-06

Graph of Field Data

Head (cm)

2200.00
2150.00 ¢

2100.00
2050.00 \
2000.00 -

1950.00 T . . l T T T

Head vs Time

0 500 1000 1500 2000 2500 3000 3500 4000
Time (sec)




CA ,CULATIO " Bl
(Open Hole in Uniform Materlal)

Site Name: MNS - GWPP
Date: 6/11/2007
Boring 1.D. M-70DR
Test Interval: 65.59" to 74.49' (PWR/Sound Rock)
Total Depth of Hole: 74.49 ft 2271.04 cm
Length of Open Hole: 89ft - 271.34 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head(ecm) Permeability (cm/sec) Calculations
0 2133.45
60 2101.89 2.83E-05 d?-In 2mL or mL
120 2075.00 2.45E-05 D H] F)Af
180 2051.01 2.21E-05 y = -In
240 2029.48 2.01E-05 8- L- (t2 -1, ) H,
300 2010.55 1.78E-05:
360 1992.65 1.70E-05 Where:
420 1976.04 1.59E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1960.79 1.47E-05 H, is the Piezometric Head for time; t = t, (cm)
540 1946.49 1.39E-05 H, is the Piezometric Head for time; t = t (cm)
600 1933.29 1.29E-05 D is the Diameter of the Standpipe (cm)
900 1879.54 1.07E-05 d is the diameter of the Open Length (cm),
is the Transformation Ratio, Where
~ | Ky, is the Horizontal Permeability|
i Kh/KV K, is the Vertical Permeability|
L is the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
1.80E-05

Graph of Field Data

Head vs Time

2150.00
2100.00 \

2050.00 \

2000.00 \

1950.00 ' \‘\

1900.00 \

—

1850.00 . . . ,
0 200 400 600 800 "~ 1000

Time (sec)

Head (cm)




Site Name: MNS-GWPP

Test Date: 6/19/2007
Well Label: M-70DR
Aquifer Thickness: 69.2 feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 13.2 feet
Water Table to Screen Bottom: 64.2 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 151 time and drawdown measurements
Maximum head is 4.747 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
6/19/07 M-70DR
1 4m
IR Bouwer and Rice parameter A = 2.7
B Bouwer and Rice parameter B = 0.5
7 In(Re/Rw) = 3.450034e+000
Analysis starts at time 60. Seconds
7 Analysis ends at time 39. minutes
- 132 Measurements analyzed from 3 to 134
1 Points not plotted because head ratio <= 0.0

- These points are not included in the analysis
°
Lo1
5 B
= g
2 ]
o -
] sl
T A

1 8-002 -
7] Hydraulic Conductivity = 8.220e-005 cm/sec
- Transmissivity = 1.04e-003 m2/min
1 ] I I 1 T

0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
8.22E-05 cm/sec

Adjusted Time {Hours)
Ho is 4 747 feet at 0 Seconds




PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-70DR

Sample No.:
SS-11 & SS-12

Depth:

53.0-54.5 and 58.0-59.5 ft bls

Sample Description:

90%

100% —0-0—0-9

Tan, White, and Black, Silty, Fine to Medium Sand With Mica

<

80%

70%

60%

50%

40%
30%

Percent Passing

20%

10%

0%

100

10

2

0.1
Particle Size (mm)

0.0625 P
0.004

!

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.2%

% Sand
74.7%.

% Silt
22.4%

% Clay
2.7%

Adjusted for
Calculations

0%

75%

22%

3%

Notes:

Gravel, sand, silt and clay sizes based on Wentworth Scale.

Grain size distribution taken from grain size with hydrometer data located in Appendix II.

S&ME Project:

McGuire Nuclear Station

- GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP
S&ME PROJECT NO.: 1264-06-724

Boring No. M-70DR 2 100

EXPLANATION -

3
Line ot eual specic vieid
Inteeval 1 and 3 pewent

Boring Depth: _ 53.0 to 54.5 & 58.0 to 59.5 ft bls

LO0

0, ~
% Sand: 75% ) Particle size smn
. Saned 2-0.0625%
Silt 0,062 0,004

Clay L0043

-
el
-

Q2
=

% Silt: & ) V4
CLAY Vs

% Clay: 3%

Estimated Specific
Yield: _ 28%

Silt size (percent)
FIGURE 4.11 Textural classification triangie for unconsolidated materials showing the

relation between particle size and specific yield. Source: A. I. Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity: 42.5%

Varlatlion of Porosity, Speclfic Yleld, and Speclfic Retention with Graln Slze
(after Bear, 1972)




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE
9751 Southern Pine Bivd. WITH ASTM D-1586.

Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING » TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1.4 IN. 1.D. SAMPLER I FT.

Project: MNS - Groundwater Protection Project Boring No. M-80

Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2

Boring Depth (ft): 50.6 | Elevation (ft): 737.2 | Driller:  Justin Millwood, NC Drilled: 4
g Depth (ft) () P, Date Drilled: 4/3/07

Logged By: Courtney Withers Water Level:  Water Table Not Encountered Drilling Method: 4%" H.S.A.,

(]?:!{) %gt})l é‘lggy Material Description

SOIL/SAPROLITE (M1): Red, Medium to Fine Sandy,
Silty, CLAY :

Well Penetration Resistance (Blows/Foot)
Construction 0 50 100

~3
[9%)
Uh

Lol

SOIL/SAPROLITE (M1): Red, Micaceous, Silty, Clayey, 18

Medium to Fine SAND With a Black and White Fine Sand A
Lense

=1

e

"I‘I ITI

~3
)
(=4

/| SOIL/SAPROLITE (M1): Brownish-Red, Silty, CLAY
/

/ (High Plasticity) With Manganese Staining
;.

Lo

e

WEATHERED ROCK (M2): When Sampled Becomes 19 €
White and Black, Silty, Medium to Fine SAND With Rock N
Fragments (Granitic) N
| SOIL/SAPROLITE (M1): White, Tan, and Orange, Silty, , N
Medium to Fine SAND With Manganese Staining \\
(Granitic) NG
WEATHERED ROCK (M2): When Sampled Becomes N 50/ \4

—
[=)

~1
S
p e

White, Black, and Orange, Silty, Coarse to Fine SAND >>
With Rock Fragments and Iron Staining (Granitic)

—
w

»No
o
il b bl e g by

~3
[
<

50/

Auger Refusal at 18.89 ft bis >>

" SOUND ROCK (D): Medium-Grained GRANITE,

I Slightly Fractured )
PARTIALLY WEATHERED/FRACTURED ROCK

H (WF): Medium-Grained GRANITE With Orbicuals,

4

y

I R
[~}
A g

llrl|l| ||I|1|IIIIlllfl[ﬁIllﬁlllllllrllll

I
~)
—
W

Intensely Fractured

N
w

+ + H SOUND ROCK (D): Medium-Grained GRANITE With
+ + 4 Orbicuals, Moderately Fractured

-~
[y
(=]

L el
+
+
-+

w
[=}

+ ¥ ¥ SOUND ROCK (D): Medium-Grained GRANITE With
+ + 4 Orbicuals, Slightly Fractured

~}
(=
w

Lear b

rlll3T|III|I|IT‘|IIITIIIII




BORING LOG WITH WELL MNSLOG.GPJ (AGWGNU1.GOT 3/26/08

S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE
9751 Southern Pine Blvd. WITH ASTM D-1586.

Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING - TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1.4 IN. LD. SAMPLER I FT.

Project: MNS - Groundwater Protection Project Boring No. M-80

Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2

Boring Depth (f): 50.6 | Elevation (ft): 7372 | Driller:  Justin Millwood, NC Date Drilled: 4/3/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Water Table Not Encountered Drilling Method: 4% H.S.A.

(1%1:;) ?F?:tt})l ;‘lgg, Material Description

¥+

+ + + SOUND ROCK (D): Medium-Grained GRANITE With
+.+ 4 Orbicuals, Non-Fractured

Well Penetration Resistance (Blows/Foot)
Construction | ¢ 50 100

-~
[=]
[=]
+ -
+

N
(=]

R NN
+
+
+

[o.
el
wh

i
W

[=2)
)
(=]

+ + 4 SOUND ROCK (D): Medium-Granined GRANITE,
+ + 4 Slightly Fractured

‘I|||II'l|l||l|ll]llljillllTllll

Chr o b v b
+
+
4

n
B -}

Boring Terminated at 50.62 ft bls
Boring Was Abandoned Due to Absence of Water




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Core Location: M-80
18

NQ Core
19 Auger Refusal at 18.89 ft bls
|18.89'- 19.05' High Angle Joints, No Staining
19.25' Horizontal Joint, No Staining
- |19.55' Horizontal Joint, No Staining
20
20.24' End of Run #1 REC - 96%, RQD - 54%
*120.5' - 20.7' Fracture Zone. Low Angle to Near Vertical Fracturing
J With Moderate Staining.
21
21.05' Horizontal Joint, Moderate Staining
22
23
21.6'-25.6'1 ly F d Zone. Mod ly to Severely
Weathered. Horizontal to Vertical Fracturing with Heavy
Staining.
24
25
25.24' End of Run #2, REC - 100%, RQD - 22%
26
~ [26.35' Low Angle Joint, Slight Staining
27

27
28
28.45' - 28.95" Core Loss and Water Loss
29
29.1' Low Angle Joint, Slight Staining
429.4' Low Angle Joint, Slight Staining
30 29.95' Horizontal Joint, Wide Aperature, Moderate Staining
30.15" Low Angle Joint, Slight Staining
30.24' End of Run #3, REC - 90%, RQD - 75%
31
32
33
34
34.85' Horizontal Joint, No Staining.
%%
35 255054 34.9' - 35.1' Core Loss
35.62' End of Run #4, REC - 97%, RQD - 95%
36

Page 1 of 2

EXP TION

Meta Gabbro

Quartz Diorite

Diorite

Granite
0]

[

Core Loss
/7

7

Intense Fracturing

Fractures
End of Run

""" Contact

— Healed Joint




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

2 S&ME

Core Location: M-80
36

37
38
{38.3' - 38.9' Completely Healed Joint
39
40
KX XA
'.0:0:03 40.2' - 40.62' Core Loss
%e%e%
XK A
e%e%?
40.62' End of Run # 5, REC - 99%, RQD - 99%
41
42
42' - 42.4' Quartz Vein
43
44
45

51

52

53

IIIIIIIIIllllllllllllllllllllllll

"145.62' End of Run # 6, REC - 100%, RQD - 100%

49.2' - 49.7' High Angle Joint, No Staining

50.62' End of Run #7, REC - 100%, RQD - 100%

Coring Terminated at 50.62 ft bls

54

)
&
02
o
9]
o
=
[V}

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
e
[55]
e

Core Loss

%

Intense Fracturing

—  Fractures
End of Run
""" Contact

Healed Joint



SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

e e R

Boring Number: M-80

Sample No: 1
Depth (ft-bls): 3.5-5
Blow Count: 5*6* 12

Sample No: 2
Depth (ft-bls): 8.5-10
Blow Count: 14 *9 * 10

Sample No: 3
Depth (ft-bls): 13.5-15
Blow Count: 17 * 32 * 50/5

Sample No

: 4
Depth (ft-bls): 18.5-20 No Recovery

Blow Count: 50/0

Page 1 of |




ROCK CORE PICTURES

McGuire Nuclear Station - Groundwater Protection Project s&ME

S&ME Project No: 1264-06-724
Core Location: M-80

Page 1 of 2



ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project %S&ME

S&ME Project No: 1264-06-724

Core Location: M-80

CLASSIFICATION:
18.89' - 50.62' Medium Grained Granite with Orbicuals

Page 2 of 2



BORING LOG WITH WELL MNSLOG.GPJ LAGWGNOD1.GDT 3/26/08

S&ME, Inc.
9751 Southem Pine Blvd
Charlotte, North Carolina

ENGINEERING « TESTING Telephone: 704-523-4726

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE
WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF
BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
DRIVE 1.4IN. 1.D. SAMPLER I FT.

Project: MNS - Groundwater Protection Project Borin g No. M-82
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (ft): 34.6 | Elevation (ft): 675.2 | Driller:  Justin Millwood, NC Date Drilled: 3/21/07

. : Cert. No. 3439
Logged By: Courtney Withers ‘ Water Level:  Stabilized Water Level at 25.45 ft bls Drilling Method: Mud Rotary

" Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)

(Feet) | (Feet) | ology Material Description ! Construction | g 5 100

— 675 -]} | SOIL/SAPROLITE (MI): Red, Micaceous, Slightly

E —"4-7]:{ Clayey, Fine Sandy, SILT

- a0

. 1t W 11

- 1]+ A

— 670 st <

N =41 »

- 1l : Q

- 1)1+ SOIL/SAPROLITE (M1): Brown, Black, and White, :\>

— -} 1. Micaceous, Silty, Medium to Fine SAND (Granitic) \\4‘

- + ‘\/ W 7

B 10— §‘ /\

- +if >

C . %

B — SOIL/SAPROLITE (M1): White and Tan, Micaceous, %‘

— ~"+"7.*| Medium to Fine SAND With Red Clay Seam at 13.8 ft bls . '/4

| . (Granitic) § N "

660 15 »

- 45 ¢

- e AN N 14

[ 655 20— SOIL/SAPROLITE (M1): Reddish-Brown, SILT With

- _ Manganese Staining

~ ] o

[~ _: SOIL/SAPROLITE (M1): Tan and White, Micaceous, 1

B ~ Silty, Fine SAND With Manganese Staining (Granitic)

— 25— |

650 1

- I _.. .

B —- SOIL/SAPROLITE (M1): Orange and Brown,

| 4 Micaceous, Medium to Fine Sandy, SILT With Manganese

B Tt Staining 6

E645 0} N

- “ACI || WEATHERED ROCK (M2): When Sampled Becomes \\

B . Brown, Black, and White, Micaceous, Silty, Medium to \\ v

L ] Fine SAND (Granitic) N

| : 50/ N

F :x KQ Roller Cone Refusal at 34.60 ft bls 4 >> 3

; i




COMPLETION REPORT OF WELL No. M-82 Sheet 1 of 2

PROJECT: NMNS - Groundwater Protection Project

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 25.45 ft bls
LATITUDE: 35 2548.15
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 16.62
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 678.36
DATE DRILLED: 3/21/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA ' z
— WELL T 2 g
=~ —~
2z DETAILS | a£ | & | £ WELL CONSTRUCTION DETAILS
DESCRIPTION s RS o TR
> {1 — =d |
w [=) 1}
PROTECTIVE CASING
0 0.00 675.23 | Diameter: 4" X 4"
SOIUSAPROLITE — [{T % Type: Lockable Steel
(M1): Red, Tr N Interval: Above Grade
Micaceous, Slightly .
Clayey, Fine Sandy, 1
SILT 11 RISER CASING
Tl 5 Diameter; 2"
’ Type: Sch. 40 PVC
Interval: 0 to 24.60 ft bls
SOIL/SAPROLITE
(M1): Brown, Black, GROUT
and White,
Micaceous, Silty, Type: Neat Cement
Medium to Fine Interval: 0 to 19.80 ft bls
SAND (Granitic) S '
SOIUSAPROLITE |~ | SEAL
§\ll\|{l1): White lang' Tan, {051 ' Type: Bentonite
to Fine SAND With |- - { interval; 19.80 to 22.05 ft bls
Red Clay Seam at e 15
13.8 ft bls (Granitic) Lk FILTERPACK
R Type: #1 Filter Sand
I Interval: 22.05 to 34.60 ft bis
e 19.80 655.43
SOILSAPROLITE 20
(M1): - SCREEN
Reddish-Brown, SILT i ) j 22.05 653.18 | Diameter: 2"
Staimingooneee I XD I %58 Type: 0.010 Slotted Sch. 40 PVC
SOILUSAPROLITE " Interval: 24.60 to 34.60 ft bis
(M1): Tan and White, {111
Micaceous, Silty, Fine ||}
SAND With - :
Manganese Staining
l(Granitic) AT LEGEND
SOIL/SAPROLITE g L
o &f&?é‘f&iﬂi T4 FILTER PACK TOC TOP OF CASING
vn, C T O I I
Medium to Fine 1t Il sevtoniTe cB;g CB;ERSTUgr\?ITSéj SREQE g
Sandy, SILT With ] X% CEMENT GROUT FP  FILTER PACK
Manganese Staining - ’ ' TSC TOP OF SCREEN
\(/R/AE?T\*;VEI;S%;"%?E'; 10 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
: i 34.10 641.13 TD  TOTAL DEPTH
Becomes Brown, 2| 34.60 640.63 Y STATIC WATER LEVEL CG CEMENT GROUT
COMPLETION REPORT OF
} S&ME 9751 Southern Pine Bivd. WELL No. M-82
’ Charlotte, North Carolina
ENGINEERING » TESTING . Sheet 1 of 2
ENVIRONMENTAL SERVICES

MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08




MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08

PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: - 1264-06-724 LOGGED BY: 675.2
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withel
STRATA =
- WELL - g |8
=~ [
9 |z DETAILS [as | W < TI
DESCRIPTION g |Eo a€ | o S< WELL CONSTRUCTION DETAILS
> W~ - —) :
n o 1}
(See Page 1)
Black, and White,
Micaceous, Silty,
Medium to Fine
AND (Granitic)
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
[l senToniTE BS  BENTONITE SEAL
N
S CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATIC WATER LEVEL gg Eg{,@'ﬁ%’ggm
&ME COMPLETION REPORT OF
9751 Southern Pine Blvd. EL o. M- ’
s Charlotte, North Carolina . WELL No. M-82
ENGINEERING « TESTING Sheet 2 of 2
‘NVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

" R
Boring Number: M-82

R Vit . . R

Sample No:
Depth (ft-bls):
Blow Count:

1
3.4-49
3%4%7

Sample No:
Depth (ft-bls):
Blow Count:

8.4-9.9
4%3%4

Sample No:
Depth (ft-bls):
Blow Count:

3
13.4-14.9
4*5%9

Sample No:
Depth (ft-bls):
Blow Count:

4
18.4-19.9
5*6*8

Sample No:
Depth (ft-bls):
Blow Count:

5
23.4-

Sample No:
Depth (ft-bls):
Blow Count:

6
28.4-29.9
4*5%11

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station

- Groundwater Protection Project

S&ME Project No: 1264-06-724

Boring Number:

Sample No: 7

Blow Count: 19 * 50/4

Depth (ft-bls): 33.4 - 34.9

M-82

Page 2 of 2




Site Name: MNS-GWPP
Test Date: 4/2/2007
Well Label: M-82
Aquifer Thickness: 11.1 feet
Screen Length: 10. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.844 Inches
Static Water Level: 28.5 feet
Water Table to Screen Bottom: 6.1 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 54 time and drawdown measurements
Maximum head is 3.436 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

4/12/2907

Head Ratio (Ht/Ho)

Bouwer and Rice Graph
M-82

Hydraulic Conductivity = 2.537e-004 cm/sec
Transmissivity = 5.15e-004 m2/min

Bouwer and Rice parameter A = 2.223
Bouwer and Rice parameter B = 0.399
In(Re/Rw) = 2.326752e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 420. Seconds

Analysis ends at time 20. minutes

14 Measurements analyzed from 31 to 44

1 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

Ll

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.54E-04 cm/sec

: |
1
Adjusted Time (Hours)

Ho is 3 436 feet at 0. Seconds



PARTICLE SIZE ANALYSIS OF SOILS
FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-82

Sample No.:
SS-7

Depth:
33.4 to 34.9 ft bls

Sample Description:
Brown, Black, and White, Silty, Fine to Medium Sand With Mica

90%

100% —0-0—0-0

*~—

80%

<

70%

60%

50%

40%

30%

Percent Passing

20%

10%

0%

100

10

2

1 0.1

Particle Size (mm)

0.01

#
0.004 P 'f’

0.0625 P

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.0%

% Sand
66.6%

% Silt
30.7%

% Clay
2.7%

Adjusted for
Calculations

0%

67%

31%

3%

Notes:

Gravel, sand, silt and clay sizes based on Wentworth Scale.

Grain size distribution taken from grain size with hydrometer data located in Appendix II.

S&ME Project:

McGuire Nuclear Station

- GWPP

S&ME Project No.:
1264-06-724




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP % S&ME

S&ME PROJECT NO.: 1264-06-724

M-82 PRI

Boring No.

EXPLANATION -

5
Line ot equal specitic vieid
Iterval 1 oand 3 porceny

Boring Depth: 33.4to0 349 ftbls

Particle size -mim
Sandd 2=0.06025
Silt 0,062 70,004
Clav - 0D.004

% Sand: _ 67%
% Silt: 31%

% Clay: 3%

Estimated Specific
Yield:  26%

i)

A _ .
) , \ CLAYSIT

%, ! CLAV-SAND \ 7\\

‘ N 7 20

Silt size (percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the
relation between particle size and specific yield. Source: A. L Johnson, U.5. Geological

Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity: 43%

Varlation of Poroslly, Speclific Yleld, and Speclific Retentlon with Grain Slze
(after Bear, 1972)






