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

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

. 9751 Southern Pine Blvd. WITH ASTM D-1586.
SPUEI W BB  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 I FT.
Project: MNS - Groundwater Protection Project . Borin g No. M-20
Location: Huntersville, North Carolina . | Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (ft): 48.0 | Elevation (ft): 706.0 | Driller: g% 7Little, NCCertNo. | Date Drilled: 12/11/07
Logged By: Scott Dacus Water Level:  Stabilized Water Level at 38.98 fi bls Drilling Method: Mud Rotary
. Elev. Depth | Lith- . C e Well : Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 0 100
— 705 -/ % % SOIL/SAPROLITE (M1): Brownish-Red, Fine Sandy, é
B 227 /)| silty, CLAY
- 77 >
- =99 7
- nirY >
- 8777 S
- sV K &
- 8777 r
700 V)
N 2
I r
B 1 & §>
- ST SOIL/SAPROLITE (M1): Red and Yellow Striated, Q
— Medium to Fine Sandy, Clayey, SILT With Manganese
— Staining % %
-~ 695 % %
= SOIL/SAPROLITE (M1): Red and Yellow Mottled, % %
- Slightly Clayey, Fine Sandy, SILT With Manganese
-~ Staining
— 690 % %
B SOIL/SAPROLITE (M1): Gray and White, Silty, Fine % %
= SAND With Manganese Staining ' % %
s § §
| 4 SOIL/SAPROLITE (M1): Tan and White, Slightly % %
- - Micaceous, Fine Sandy, SILT With Manganese Staining % %
B 25— % %
— 680 — % §
B 30—
— 675 —.




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-20
Location: ~ Huntersville, North Carolina Number:  1264-06-724 Sheet No. 2 of 2
Boring Depth (fi): 48.0 | Elevation (ft): 706.0 | Driller: gg{#itﬂe, NC CertNo. | Date Drilled: 12/11/07
Logged By: Scott Dacus Water Levgl: Stabilized Water Level at 38.98 ft bls Drilling Method: Mud Rotafy
Elev. Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology | Material Description Construction | ¢ 50 100
- 1
- .
- 35—
670 -
N 7} T SOIL/SAPROLITE (M1): Green and Brown, Clayey,
- Al Silty, Medium to Fine SAND
- 40 -]
B -
— 665 -
| _ -*] SOIL/SAPROLITE (M1): Red, Tan, and White,
- - ] Micaceous, Silty, Medium to Fine SAND
— e
= 45—
— 660 .
N I

Boring Terminated at 48.00 ft bls
Lithologic Descriptions Obtained From M-20R

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




Sheet 1 of 2

COMPLETION REPORT OF WELL No. M-20

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 , WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina : 38.98 ft bis
' LATITUDE: 35 25 37.01
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 09.70
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 709.03
DATE DRILLED: 12/11/07 DATUM: MSL
LOGGED BY: Scott Dacus
STRATA
~ WELL |z | g § |
Q |x os | Wl <Z
DESCRIPTION 2 1Eo| DETAILS g €l d Se WELL CONSTRUCTION DETAILS
> (= - =
w [« w
PROTECTIVE CASING
0 i 0.00 705.99 | Diameter: 4™ X 4"
ggsgglind } 7 % NS Type: Lockable Steel
SOIL/SAPROLITE ; ; ; // Interval: Above Grade
(M1): Brownish-Red, [/ AN
By o S //? 2 RISER CASING
;;/ [ ¥ Diameter; 2"
ik Y Type: Sch. 40 PVC
v interval: 0 to 33 ft bis
7 B
A4 > GROUT
(s“%l;:/slgelzlzonslzuow gap! ;/ Type: glfatzcg:eﬂml;nt
Striated, Mediumto | [} Interval: 0 S
Fine Sandy, Clayey, |- 10 //
SILT With :
Manganese Staining // SEAL
Type: Bentonite
SOI/SAPROLTE [ 1] % interval: 29 to 31 ft bls
(M1): Red and Yellow || *|' /
Mottied, Stightty AR NS
Clayey, Fine Sancy, || }1® % FILTERPACK
! . > Type: #1 Filter Sand
Manganese Staining / yP )
Manganese Stain // interval: 31 to 48 ft bls
M1): Gray and
\(Nhite, Silty, Fine /
SAND With SCREEN
Manganese Staining |-} 20 ‘/// Diameter: 2"
: Type: 0.010 Slotted Sch. 40 PVC
// interval: 33 to 48 ft bls
SOIL/SAPROLITE //
(hlm%: lTaMn and White, || /
Slightly Micaceous, 11L
Fine Sandy. SILT 112 // LEGEND
With Manganese ’ //
Staini
aining // FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
.//. 29.00 676.90 | ] BENTONITE BS  BENTONITE SEAL
At \ FP  FILTER PACK
‘130 CEMENT GROUT TSC TOP OF SCREEN
1 I 31.00 674.99 | P CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
L STATCWATERLEVEL o copmeDERIH
E COMPLETION REPORT OF
9751 Southern Pine Bivd. -
S&M Charlotte, North Carolina WELL No. M-20
ENGINEERING » TESTING Sheet 1 of 2

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

ENVIRONMENTAL SERVICES




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

PROJECT: MNS - Groundwater Protection Project

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

GROUND SURFACE ELEVATION:

LOGGED BY: 706.0
CHECKED BY: Scott Dacus

STRATA

WELL

DESCRIPTION DETAILS

SYMBOL
DEPTH
)
DEPTH
(t)
LEGEND

ELEVATION
()

WELL CONSTRUCTION DETAILS

SOIL/SAPROLITE RS
(M1): Tan and White, |||’
Slightly Micaceous, AR
Fine Sandy, SILT At k35
With Manganese 1
Staining (continued) || .[. T

SOIL/SAPROLITE
(M1); Green and el
Brown, Clayey, Silty, "}.
Medium to Fine
SAND

SOIL/SAPROLITE RN
(M1): Red, Tan, and {3
White, Micaceous, o oA B
Silty, Medium to Fine ||
SAND R Ry

4 47.50
£ 48.00

658.49
657.99

LEGEND
FILTER PACK

i senvoniE
N& CEMENT GROUT

(See Page 1)

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

TSC TOP OF SCREEN

A CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

™ TOTAL DEPTH

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-20

Sheet 2 of 2




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
12/14/2007
M-20

14. feet

15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
38.98 feet
9.02 feet

1

0. Seconds

There are 107 time and drawdown measurements

Maximum head is 3.539 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
1 12/1 4/07 M-20
3 Bouwer and Rice parameter A = 2.575

2

o

o
-

Head Ratio (Ht/Ho)

lllllll

1 e-002

7] Hydraulic Conductivity = 5.986e-005 cm/sec
-1 Transmissivity = 0.2207 meters2/day

Bouwer and Rice parameter B = 0.4821
In(Re/Rw) = 2.675824e+000

Gravel Pack Porosity: = 30. %
Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 156. Seconds
Analysis ends at time 20. minutes

31 Measurements analyzed from 24 to 54

|

T T
0

i

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
5.99x10™" cm/sec

T T T I
2

Adjusted Time (Hours)

Ho 1s 3.539 feet at 0. 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  Jelephone: 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-20R
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 3
Boring Depth (ft): 75.0 | Elevation (f): . 706.2 | Driller: »21;¥7Little, NC CertNo. | Date Drilled: 12/5/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 36.32 ft bls Dril_ling Methed: Mud Rotary
Elev. | Depth | Lith- . s Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
: 7 ( \GRASS and TOPSOIL Vs
705 —//; SOIL/SAPROLITE (M1): Brownish-Red, Fine Sandy, %
o ] 4 /) silty, CLAY
- + |
- 55% % %
- 2%4% % N 26
- 8777, A
- 877 >
- | ¢
- )
— 700 _45/
- 1777
» mi%%
- LTl SOIL/SAPROLITE (M1): Red and Yellow Striated,
B —." | Medium to Fine Sandy, Clayey, SILT With Manganese ‘
- 1. Staining \/ 13
- 10—.: . A
—695- I %
- i %
R pu g SOIL/SAPROLITE (M1): Red and Yellow Motiled, >
:J Slightly Clayey, Fine Sandy, SILT With Manganese
B -1 Staining v
_ 15— . A
— 690 mR
L =+ 1Ts] SOIL/SAPROLITE (M1): Gray and White, Silty, Fine
B .~ 1 SAND With Manganese Staining '
- 20 % % M 12
— _‘ .'._
— 685 T
- -
B - SOIL/SAPROLITE (M1): Tan and White, Slightly
[ - Micaceous, Fine Sandy, SILT With Manganese Staining % Y
N 25— ' § M
— 680 i %
- __?"
- -
— 7 .‘
B 30— N
- 1 % % 1
— 675 1. § .
~ - Q
[ N :" % %
-1.- \

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 1.4 IN. 1.D. SAMPLER I FT.

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

Project: MNS - Groundwater Protection Project Boring No. M-20R
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (ft): 75.8 | Elevation (ft): 706.2 | Driller: g;g}itﬂe, NCCertNo. | Date Drilled: 12/5/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 36.32 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology -Material Description Construction | o 5o 100
N ss—{ ]
— 670 T
B — -*| SOIL/SAPROLITE (M1): Green and Brown, Clayey,
B g | Silty, Medium to Fine SAND
_ 40—’
_ .
— 665 sk
| 1
I ’T:" SOIL/SAPROLITE (M1): Red, Tan, and White,
| ~ - F: 7] Micaceous, Silty, Medium to Fine SAND \
B 45— ~‘> 2z
E g ¢
— 660 I §/ ™N
- -4 % N
. i § \
B = > 50/ ™~
| WEATHERED ROCK (M2): When Sampled Becomes \/‘ 5
r 50— Red, Tan, and White, Clayey, Silty, Coarse to Fine SAND §> ==
] &
655 ] N
i — Roller Cone Refusal at 52.30 ft bis é
- M~ ] SOUND ROCK (D): Medium-Grained QUARTZ »
[~ _L/ ™ < DIORITE, Slightly Fractured Horizontal Joint With No <
[ —C‘ \J\ 1’< Staining %
R I T N} h
- 55N,V <] SOUND ROCK (D): Fine-Grained QUARTZ DIORITE, \"
-~ N L . . N
- -y & <« Moderately Fractured Horizontal, High Angle, and Low 4
— 650 7Y "4 Angle Joints With Slight Staining \N
F _W\il ML ‘4
B _NT <« N
I~ AN~ ‘\/
u 4 <’o
= - §
i "\ S| SOUND ROCK (D): Medium-Grained QUARTZ %
R 60—y © < DIORITE, Slightly Fractured Low Angle Joints With NG
B - \;‘v'\ L| Slight Staining
— 645 R
— VT <
- TN N
|- i VAN
- T\il ™
T
. _\ii ™ If .
- I
— 65 __\/\‘\"T\ L< SOUND ROCK (D): Medium-Grained QUARTZ
B /v " DIORITE, Unfractured |
B N L
— 640 v 4
|- N DL
- i VN
- -—Ki\ ©~ 1,<




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

S&ME, Inc. 1. BORING AND SAMPLING IS 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 1.4 IN. 1.D. SAMPLER 1 FT. '
Project: MNS - Groundwater Protection Project ) Boring No. M-20R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 3 of 3
Boring Depth (f): 75.0 | Elevation (ft): 706.2 | Driller: ggg _ILitﬂe, NC CertNo. | Date Drilled: 12/5/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 36.32 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- : s Well ‘ Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Materlalv Description Construction | ¢ 50 100,
— N v < 7.. _...4".. B
|- i RN
[ i VAN
_ —M! N
T« 1
[ 70 V\l ~o
1\/ T
— 635 e
- i VAR«
- N VI\ : SOUND ROCK (D). Medium-Grained QUARTZ
- Iy v '« DIORITE, Slightly Fractured Horizontal Joints With No
- N V[\ L | Staining
= ﬂ\/q I 1,<1
B 75 —V\ r[\ lq

Boring Terminated at 75.00 ft bls




FIELD ROCK CORE LOG
3 McGuire Nuclear Station - Groundwater Protection Project WE

| S&ME Project No: 1264-06-724
Core Location: M-20R

NQ Core
52 61
Roller Cone Refusal at 52.3 ft bls -
83 — 62 —
Horizontal Joint, No Staining et
54 —— 63 —8 |
: :\ Low Angle Joints, Slight Staining, Sand in Fracture:
il ___h‘ Low Angle Healed Joints
55 End of Run #1, REC - 100%, REC - 100% 64 —
— \ High Angle Joints, Slight Staining o]
- Horizontal Joint, Moderate Staining, Sand in Fracture
56 — 65 End of Run #3, REC - 99%, RQD - 96%
57 — , 66 —
Horizontal Joint, No Staining b
Horizontal Joints, No Staining — EXPLANATION
el Highly Fractured Zone, No Staining :
— Meta Gabbro
5 —= pt O]
= - Quartz Diorite
it — Diorite
59 — 68 — i,
— — Granite
— —d High Angle Healed Joints
e = 73]
el ) X
] o Core Loss
am it 7
] — ld
60 End of Run #2, REC - 100%, RQD - 80% 69 — Intense Fracturing
) - Fractures
= - End of Run
— L4 0 === Contact
— — Healed Joint
] - End of Run #4, REC - 100%, RQD - 100%
61 70 b

e}

Page 1 of




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724
Core Location: M-20R

NQ Core
70
A
] High Angle Healed Joint
Horizontal Joint, No Staining
72 —
e e
74 ——
: Horizontal Joint, No Staining
—
75 End of Run #5, REC - 100%, RQD - 100%

Coring Terminated at 75.0 ft bls

Page 2 of 2

EXPLANATION

Meta Gabbro

[]

Quartz Diorite

Diorite

[l

Granite

e
[ 4]
[$2%]

Core Loss

%,

Intense Fracturing

Fractures

End of Run

""" Contact

Healed Joint



COMPLETION REPORT OF WELL No. M-20R Sheet 1 of 2

MONITORING WELL MNSLOG.GPJ S&ME.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 36.32 ft bis
LATITUDE: 35 25 37.00
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 09.63
DATE DRILLED: 12/5/07 ' DATUM: MSL
LOGGED 8Y: Julie Petersen
STRATA
~ WELL |- | g & .
O | Fe| o | &2
oescremon | B |Eo| PETALS | B2 | B | &2 WELL CONSTRUCTION DETAILS
> jw~= - o
n |a rr}
PROTECTIVE CASING
‘ 0 0.00 706.17 | Diameter: 4" X 4"
%;gggglind 7l S { Type: Lockable Steel
 TLISAPROITTE 4 ; /L interval: Above Grade
(V1) Brownish-Red, [/ ¢l
ine Sandy, Silty,
CLAY 55/ R.!SER CA§ING
# /Q_Y 5 Diameter: 2
%% ) Type: Sch. 40 PVC
1A /F Interval: 0 f0 62.49 ft bis
497 o
[SOIUSAPROLITE |- GROUT
g‘f?); ge& agd Yetuow Type: Neat Cement
riated, Medium 0 .
Fine Sandy, Clayey, Interval: 0 to 59.92 ft bis
SILT With -
Manganese Staining SEAL
-1 Type: K-Packer
SOIL/SAPROLITE .
(M1): Red and Yellow |} [ f Interval: 59.92 to 62.22
Mottled, Slightly 11k
Clayey, Fine Sandy, ] :
SILT With SR FILTERPACK
Manganese Staining {11 Type: N/A
SOIL/SAPROLITE E .
(M1): Gray and Interval: N/A
White, Silty, Fine .
SAND With
Manganese Staining SCREEN
Diameter: 2" ‘
Type: 0.010 Slotted Sch. 40 PVC
SOISAPROLITE an Interval: 62.92 to 67.92 ft bls
(M1): Tan and White, |||
Slightly Micaceous, J1Las
Fine Sandy, SILT ]
With Manganese
Staining LEGEND
1 FILTER PACK goc. TOP OF cg\anG c
1 S  GROUND SURFACE
I} Fao Il senToniTe BS  BENTONITE SEAL
11 \ FP  FILTER PACK
RNl N CEMENT GROUT TSGC TOP OF SCREEN
1t X CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
e r < K STATIC WATER LEVEL E% EEL'E‘NI%EGPRTSUT
&M COMPLETION REPORT OF
9751 Southern Pine Blvd. -
’ s E . Charlotte, North Carolina WELL No. M-20R
NGINEERING » TESTING Sheet 1 of 2
NVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 706.2
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen
STRATA z
— WELL T 2|9
o~ =~
Q |E_| DETAILS |4 | § | <€ WELL CONSTRUCTION DETAILS
DESCRIPTION | S |E3 u 0| o
& |8 o
(See Page 1)
I-35
r Yy
SOIL/SAPROLITE
(M1). Green and
Brown, Clayey, Silty,
Medium to Fine
SAND
SOIL/SAPROLITE RN
(M1): Red, Tan,and |1}
White, Micaceous, 1L as
Silty, Medium to Fine [,
SAND
WEATHERED ROCK [Ia( |1
(M2): When Sampled ~50
Becomes Red, Tan, L
and White, Clayey, @
Silty, Coarse to Fine vl
SAND MEN
SOUND ROCK (D): v %™ |
Medium-Grained “\\'\
QUARTZDIORITE,  |[¥,' 55
Slightly Fractured & F
Horizontal Joint With |3 ™|
No Staining \1‘ \\I\
SOUND ROCK (D): =
Fine-Grained P
QUARTZDIORITE, IV, ¥\, 59.92 646.25
Moderately Fractured ™" 60
Horizontal, High Anglefly ~}
and Low Angle Joints |y v 61.92 644.25
ith Slight Staining \“j‘ I — 62.22 643.95
SOUNDROCK(D): [ '~ 62.92 643.25
Medium-Grained VA"
QUARTZ DIORITE, \/‘ =
Slightly Fractured Low [\ ~ [65
ngle Joints With \/\l \"\ L
light Staining |
SOUNDROCK () |~ 67.42 638.75
Medium-Grained =T 67.92 638.25
QUARTZ DIORITE, 40 g o
Unfractured NV | 70.00 636.17 | LEGEND
v &
N FILTER PACK TOC  TOP OF CASING
SOUND ROCK (D):  N.%. . BENTONITE GS GROUND SURFACE
QUARTZDIORITE,  [¥y'n N& CEMENT GROUT !;gc %}I%‘;?CCR@EN
Pightly Frastured vith Mo 75.00 631.17 |BB0 CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
No Staining | ¥ STATIC WATER LEVEL g% , gg,fgh?%’?gm
s &ME COMPLETION REPORT OF
9751 Southern Pine Bivd. WELL No. M-20R
Charlotte, North Carolina
ENGINEERING « TESTING . Sheet 2 of 2

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

ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

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

Boring Number: M-20R

Sample No: 1
Depth (ft-bls): 3.1-5.6
Blow Count: 7 *11* 15

Sample No: 2
Depth (ft-bls): 9.1 -10.6
Blow Count: 5*6*7

Lufkid i

Sample No: 3
Depth (ft-bls): 14.1 - 15.6
Blow Count: 3 *3*4

Sample No: 4
Depth (ft-bls): 19.1 - 20.6
Blow Count: 3*5*7

Sample No: 5
Depth (ft-bls): 24.1 -25.6 |
Blow Count: 3*3*4

Sample No: 6
Depth (ft-bls): 29.1 - 30.6
Blow Count: 2*3*4

Page 1 of 2



SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project M

S&ME Project No: 1264-06-724
Boring Number: M-20R

2 \omt‘la TOATHS £ T -4

FEETA B3 NCHES

Sample No: 7
Depth (ft-bls): 34.1 - 35.6
Blow Count: 3*3*5

Sample No: 8
Depth (ft-bls): 39.1 - 40.6
Blow Count: 3*4%*6

Sample No: 9
Depth (ft-bls): 44.1 - 45.6
Blow Count: 12 * 12 * 15

Sample No:

10
Depth (fe-bls): 49.1-50.6 NO Recovery

Blow Count: 50/5

Page 2 of 2




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-20R

" T T
Vet ag'yy BF T ugtug

B ess T s, o8
G

CLASSIFICATION:

52.3'to 54.6": Medium-Grained Quartz Diorite

54.6'to 59": Fine-Grained Quartz Diorite

59'to 75": Medium-Grained Quartz Diorite Page 1 of 1




Site Name:
Test Date:
Well Label:

Aquifer Thickness:

Screen Length:
Casing Radius:
Effective Radius:

Static Water Level:
Water Table to Screen Bottom:

Anisotropy Ratio:

Time Adjustment:

MNS-GWPP
12/13/2007
M-20R

37. feet

5. feet

1. Inches

1.5 Inches
36.32 feet
31.6 feet

1

0. Seconds

Test starts with trial 0

There are 139 time and drawdown measurements
Maximum head is 1.932 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
12/13/07 M-20R
1 B
- Bouwer and Rice parameter A=2.7
1 Bouwer and Rice parameter B = 0.5
7 In(Re/Rw) = 3.190866e+000
] Analysis starts at time 6. Seconds
= Analysis ends at time 102. minutes
o 88 Measurements analyzed from 2 to 89
1 Points not plotted because head ratio <= 0.0
o These points are not included in the analysis
2
F 01 —
5 i
-~ 4
o0 -l
2 =i
o
5 =
1 e-002
7] Hydraulic Conductivity = 1.637e-005 cm/sec
- Transmissivity = 0.1595 meters2/day
T L] 1 l 1 ! T T T I T

0

1

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY

1.64 x 10" cm/sec

Adjusted Time (Hours)
Ho is 1 932 feet at 0 Seconds



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

Boring No.: Sample No.: Depth:
M-20R SS-2 9.1to0 10.6 fi bls

Sample Description: _
Red and Yellow, Medium to Fine Sandy, Clayey, Siit

100% 006 % - ’-~\.(
90% N

80% \

70% A\

60% ' . N

50% : \
40% ' : \
30% _ \

20%
10%
0%

Percent Passing

100 10 0.1

Particle Size (mm)

0.01 0.001

2
-

0.0625 P

0.004 P

\

>2 mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm <0.004 mm

From Graph: % Gravel % Sand % Silt % Clay
' 0.0% 39.5% 42.7% 17.8%

_|Adjusted for

0% 40% - 43% 18%

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 PROJECT NO.: 1264-06-724

Boring No. M-20R g, 100

EXPLANATION -
Boring Depth: 9.11t0 10.6 ft bls V

—— Line ab equed sprecitic viedd
Inteeval 1 aod 3 pereen:
% Sand: 40% Panticte sze mnn
. Saned J=0002 5
S 0062 =0

Clay 0004

% Silt: 43%

% Clay: __18%

Estimated Specific
Yield: __ 11%

> > > > > D ] 2 > ]
2 o 9 N $ ® F o3 & = 3

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.S. Geological
Survey Water-Supply Paper 1662-D, 1967.

153
sl

PERCEHT BY vOLLME

SPECIFIC RETENTCH

|

G"h 9! Q » 422w =l g
31333 sgzggd e EEEEIEEIRE
5| MERER “gg“éa‘ss‘sésgsg
dla|*["

Estimated Porosity: __ 45%

Varlation of Poroslty, Speclfic Yleld, and Speclnc Retention with Graln Slze
(atter Bear, 1972)




PARTICLE SIZE ANALYSIS OF SOILS

FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-20R

Sample No.:
SS-8

Depth:

39.1 to 40.6 ft bls

Sample Description:
Green and Brown, Clayey, Silty, Medium to Fine Sand

100%

-

--0—-& 2 4 G

T

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

uy

0%
100

10

2
-

0.1

Particle Size (mm)

0.0625 P

0.01

0.004 P %

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.1%

% Sand
68.3%

% Silt
29.2%

% Clay
2.5%

Adjusted for
Calculations

0%

68%

29%

2%

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

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-20R R
EXPLANATION -
Boring Depth: 39.1 to 40.6 ft bls H
—— Line ot equal specitic yvieid
tnterval 1and 3 peacent
0, .
% Sand: 68% Particte size -mnn
Sl 20025
Silt 0.062 30,004
Clay - ouong

% Silt: __ 29%

% Clay: 2%

Estimated Specific
Yield: __ 27%

7
y
X7
L]
Yu
Sy
7
D
&
%y
‘i,

Silt size {percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing _lhc
relation between particle size and specific yield. Source: A. L Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity:  43%

Varlation of Porosity, Specliic Yleld, and Speclific Retentlon with Graln Slze
(alter Bear, 1972)




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

Boring No.:
M-20R

Sample No.:
S8-10

Depth:
49.1 to 50.6 ft bls

Sample Description:
Red, Tan, and White, Clayey, Silty, Coarse to Fine Sand

100%

r -

N

90%

N

.

80%

70%

60%

50%

40%

Percent Passing

30%
20%

10%

0%

100

10

2y

1 0.1
Particle Size (mm)

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
3.3%

% Sand
71.2%

% Silt -
23.3%

% Clay
2.2%

Adjusted for

0%

74%

24%

2%

Notes:

Calculations

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

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-20R PR

. ' EXPLANATION -
Boring Depth: 49.1 to 50.6 ft bls .
e Line ot equal speciie siid

Interval 1 aned 3 perconi

Panticle size -mnv
Sanul 0002
Sit 00623000
Clay -t

% Sand: __ 74%

% Silt: 24%

~
3 o
% Clay: _ 2% é&' 2,
N L
. . &2 S
Estimated Specific Ny 50 2
Yield: _ 29% F . %,
J/ )(/
40
3

L Y

% . CUAY-5AND 3

\\ U \ \ n
N

Silt wize {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.

1
g
5
= s
§ :o:f e 1 '
3 P I SPECIFIC RETENTICH
sl -~ 3 ———
o5 ] 9' Q » | dlgal3L ~
3|3 | 3| a|32/451ds|dse 20 2 1 2 5
SERFIRIENEE R e ERI R EE
a e} = ©Q §

Estimated Porosity: __42.5%

varlation of Poroslty, Speclilc Yleld, and Specific Retention with Graln Slze
(after 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

. Telephone: 704-523-4726
. ENVIRORAENTAL SERVICES . Fax, 700-525-3953 S O kO LD, HAMVER PALLING 30 IN. REQUIREDTO
Project: MNS - Groundwater Protection Project Boring No. M-21
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (ft): 50.5| Elevation (ft): 764.7 | Driller: -219’311 7Little, NCCertNo. | Date Drilled: 12/12/07
Logged By: Scott Dacus Water Level:  Stabilized Water Level at 35.83 ft bls Drilling Method: Mud Rotary
I (1%1:;.) I(ﬁ%tt}; gﬂ:g; Material Description Con\sht/ril(l:tion . Penetration Resis:(t)ncc (Blows/l-"oo?00
- _ /? SOI]T/SAPROLITE (M1): Orange, Brown, Tan, and Red, % N
| %% / Medium to Fine Sandy, Clayey SILT With Manganese \\/ \
- :? 1| Staining % <
: vy K
: %44 X
— 760 ] W
F 5 *259 dmlie
- Bg Y 2 | |
L _‘_&/ é S
- g7 2
- n%97 &)
755 ] ?V «
n w— A1/ » \/
1V >
SN ARl
_ N
o -_;/ ? ;é _
: 777 3 &
- 8777 X
— 750 15—¢V « % g
n ag27 :\;‘ » H 8
7 a9 |
= 1997 A
R 1V, R
- :ﬂ/ 7 M By
745 20_/4/ 2 ¥ N 8
- 2977 SR
: 8957 : 48
- E%77 D
n —1/ ¢ % 4
- a7 S >
o . Y%
SR X B
— 740 o % 14
|
- |
- i?% o [
[ Ej& éé -1
— 735 » 30_/¢§ H 9
SN
- T NN
— %% =
N _/ /] / g =R
- nt5% R=% ,
- A4/ ;é B = o
L 730 N = M 7l

BORING LOG WITH WELL MNSLOG.GP. 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 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. 1LD. SAMPLER ] FT
Project: MNS - Groundwater Protection Project Boring No. M-21
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 2 of 2
Boring Depth (ft): 50.5| Elevation (ft): 764.7 | Driller: g%Little, NCCertNo. | Date Drilled: 12/12/07
Logged By: Scott Dacus Water Level:  Stabilized Water Level at 35.83 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | g 50 100
LV, H-
5 2h%% Hle ¥
[ / % =
B ] / / 4 =3
— i g
- 277 B=R
N M9 g=2
- nArY E=cly
- N =R
725 0V =10 M
- T}:-]:-1+] SOIL/SAPROLITE (M1): White and Gray, Micaceous, DN = i
- A 1 Silty, Medium to Fine SAND E )
[ . =5
- Y p=)
720 - = W 4
B 45— =y N
- g R=%
B a1 o =R
— I e
- s THE
— 715 so—j{f 1 '»i;.i'f;':. M _L“
- K 1. SOIL/SAPROLITE (M1): Tan, Micaceous, Silty, Mediu 4

m
to Fine SAND J
Boring Terminated at 50.50 ft bls




COMPLETION REPORT OF WELL No. M-21 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 35.83 ft bis
LATITUDE: 3525 36.18
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 47.86
DATE DRILLED: 12/12/07 DATUM: MSL
_ LOGGED BY: Scott Dacus
STRATA
- WELL |z | g §
o |r =~ & ey
DESCRIPTION g Eo DETAILS %E @ 55 WELL CONSTRUCTION DETAILS
> |lw= e
w [a} w

PROTECTIVE CASING
0 0.00 764.71 | Diameter: 4" X 4"

SOIL/SAPROLITE
(M1): Orange, Brown,
Tan, and Red,
Medium to Fine
Sandy, Clayey SILT
With Manganese
Staining

PN

Type: Lockable Steel
Interval: Above Grade

RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
Interval; 0 to 30 ft bls

SODSNSNSANDN
T
(3,

GROUT
Type: Neat Cement
Interval; 0 to 24 ft bls

-10
SEAL

Type: Bentonite
Interval: 24 to 27 ft bis

AN UUNNULULEL AL L LR LR LAY
o

SONSOONNANDDNDN
SN ASNS S S S S N N AN NN SN NN DD

FILTERPACK
Type: #1 Filter Sand
Interval: 27 to 50.2 ft’bls

WA

r

20
SCREEN

Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
« 24.00 740.71 interval: 30 to 50 ft bls

-25

SSSUSTRSSTN

| 27.00 737.71
' LEGEND

FILTER PACK : TOC TOP OF CASING
GS  GROUND SURFACE
BENTONITE BS  BENTONITE SEAL
% T T FP  FILTER PACK
}\_‘ CEMENT GROU TSC TOP OF SCREEN
%] CUTTINGS /BACKFILL  BSC BOTTOM OF SCREEN

¥ STATICWATERLEVEL 03 comeNTOROUT

NS NARRERARAONGNNYN

SSNSINRS

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

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. ' WELL No. M-21
Charlotte, North Carolina

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

p—

Sheet 1 of 2




PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

GROUND SURFACE ELEVATION:
LOGGED BY: 764.7
CHECKED BY: Scott Dacus

STRATA

DESCRIPTION

DEPTH
(ft.)

SYMBOL

WELL
DETAILS

DEPTH
()
LEGEND
ELEVATION
(i)

WELL CONSTRUCTION DETAILS

SOIUSAPROLITE
(M1): Orange, Brown,
Tan, and Red,
Medium to Fine
Sandy, Clayey SILT
With Manganese
Staining (continued)

SOIL/SAPROLITE
(M1): White and
Gray, Micaceous,
Silty, Medium to Fine
SAND

—

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

SOIL/SAPROLITE

(M1): Tan,

Micaceous, Silty,

Medium to Fine
AND

(See Page 1)

LEGEND
FILTER PACK

[ senToNITE
NG CEMENT GROUT

X

B

S CUTTINGS / BACKFILL

[

Y STATIC WATER LEVEL

TOP OF CASING
GROUND SURFACE
BENTONITE SEAL
FILTER PACK

TOP OF SCREEN
BOTTOM OF SCREEN
TOTAL DEPTH
CEMENT GROUT

S&ME

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

9751 Southern Pine Blvd.

Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-21

Sheet 2 of 2




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

Boring Number:

Sample No: 1
Depth (ft-bls): 4.6 - 6.1
Blow Count: 4*6*6

Sample No: 2
Depth (ft-bls): 9.6 - 11.1
Blow Count: 3*4%6

TmEuERY
® =9

Sample No: 3 _—
Depth (ft-bls): 14.6 - 16.1
Blow Count: 3*3*5

Sample No:

4
Depth (tt-bis): 19205 INO Recovery

Blow Count: 3*4*4

P PR . S

Sample No: 5 i L
Depth (ft-bls): 24 - 25.5
Blow Count: 4*6*8

Sample No: 6
Depth (ft-bls): 29 - 30.5
Blow Count: 3*3*6

Page | of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724
Boring Number: M-21

Sample No: 7
Depth (ft-bls): 34 - 35.5
Blow Count: 2%*3%*4

R NN BN

Sample No: 8
Depth (ft-bls): 39 - 40.5
Blow Count: 1%1*3

Sample No: 9
Depth (ft-bls): 44 - 45.58
Blow Count: 1%2%3

Sample No: 10
Depth (ft-bls): 49 - 50.5
Blow Count: 3*3*8§

Page 2 of 2




Site Name: MNS-GWPP

Test Date: 12/18/2007
Well Label: M-21
Aquifer Thickness: 19.17 feet
Screen Length: 20. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.844 Inches
Static Water Level: 35.83 feet
Water Table to Screen Bottom:  14.17 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 92 time and drawdown measurements
Maximum head is 3.454 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
112/1 8/07

Bouwer and Rice Graph
M-21

lllllll 1 1]|Il

Head Ratio (Ht/Ho)

“
@
i
1 l|II§

Hydraulic Conductivity = 2.967e-004 cm/sec
| Transmissivity = 1.498 meters2/day

Bouwer and Rice parameter A = 3.206
Bouwer and Rice parameter B = 0.6687
In(Re/Rw) = 2.962348e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 3.001 Seconds
Analysis ends at time 8.25 minutes

73 Measurements analyzed from 2 to 74

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

T T T T T T T T T T T T T
00 05 -10: 15 20 25 30 35 40 45 50 55:60 65

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.97 x 10™ cm/sec

T
70

T T T T T T T T T T T
75 80 85 90 95 100 105 110 115 120 125
Adjusted Time (minutes)

Ho is 3 454 feet at 0. Seconds



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

Boring No.:
M-21

Sample No.:
SS-3

Depth:
14.6 to 16.1 ft bls

Sample Description

QOrange, Brown, Tan, and Red, Medium to Fine Sandy, Clayey, Silt

100% 9—0-0—8-¢ P

90%

F

80%

70%

60%

\...__\

50%

40%

30%

Percent Passing

20%

10%

0%

100

10

2

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
0.0%

% Sand
23.3%

% Silt
64.1%

% Clay
12.6%

Adjusted for
Calculations

0%

23%

64%

13%

Notes:

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

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

Boring No. __ M-21 PR

EXPLANATION -

5
Line of erqual spevitic vanid
tterval 1 amd 3 poreent

Boring Depth: _14.6t0 16.1 fi bls

Particle stze -minn
Sal 2enunls
Sil 0.0B2 0l
Clay - 0004

% Sand: 23%
% Silt: 64%

% Clay: _ 13%

Estimated Specific N
Yield: __10% 5 .

SANDY CLAY 2 40

Silt s1ze (percent)

FIGURE 4,11 Textural classification triangle 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.

493,
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334
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Estimated Porosity: _ 45%

Varlatlon of Porosity, Specliic Yield, and Specific Retentlon with Graln Size
(after 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 1.4 IN. 1.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-22
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (f): 60.0 | Elevation (fi): 786.7 | Driller:  Justin Millwood, NC Date Drilled: 12/7/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 49.69 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
- V¥ 9 SOIL/SAPROLITE (M1): Red, Very Fine Sandy, Clayey,
~ SILT
| 3
— 785 ] // /
. T
N 1 /|
SN 7%
N 5 ﬁéﬁ/
u )
- j/?/
— 780 /j ///
— 315 f] SOIL/SAPROLITE (M1): Orange, Red, White, and
E —~ k.| Brown, Silty, Fine SAND With Manganese Staining
— il
[ 10— 900
775 miR e % %
n 4t
- 15 AR A N % §
- ARy , S
— _J.:'. -|:;} SOIL/SAPROLITE (M1): Dark Reddish-Brown, %
- - 7| Micaceous, Silty, Fine SAND With Manganese Nodules
[ 20 —1}'. -
- 41
— 765 Tt
- T %
B 25| I ]| SOIL/SAPROLITE (M1): Orange, Red, White, and | % %
i - I Brown, Silty, Fine SAND With Manganese Staining %
- 1.
— 760 oS %
- i
: ]::.: . % %
— 1
- 3
— 755 I
- g - % >
B - SOIL/SAPROLITE (M1): Orange and White, Fine Sandy,
B = SILT With Manganese Staining; Vertical Quartz Gravel
14| Vein From 39.00 f 10 40.10 f bls N N

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNG1.GDT 3/26/08




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 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

ENVIRONMENTAL SERVICES Fax: 704-525-3953 DRIVE 1L.4IN. 1D, SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-22
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 60.0 | Elevation (fi): 786.7 | Driller:  Justin Millwood, NC Date Drilled: 12/7/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 49.69 ft bls Drilling Method: 4%'" H.S.A.
Elev. Depth | Lith- . e Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 : 100
— 1T \4
— 750 1.
- 1
B 40—
— 745 511',
| -
- - .
- 45 _‘ SOIL/SAPROLITE (M1): Tan, Micaceous, SILT With
B - Manganese Staining i
| 7
— 740 B o
B ]
— "I~ -| SOIL/SAPROLITE (M1): Tan, Orange, and White, Very Ay
; 50— || --| Micaceous, Fine Sandy, SILT With Manganese Staining; 1
- F White, Silty, Medium to Fine Sand Lense From 50.30 ft to
- J-r 50.60 ft bis
— 735 e}
B 11
- 4
p 55—
30 1
- 60 TS{ |l WEATHERED ROCK (M2): When Sfimple.d Becomes
Tan, Orange, and White, Micaceous, Silty, Medium to
Fine SAND With Manganese Staining
Boring Terminated at 60.00 ft bis
Lithologic Descriptions Obtained From M-22R




COMPLETION REPORT OF WELL No. M-22 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 49.69 ft bis
LATITUDE: 35253745
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 37.37
DATE DRILLED: 12/7/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
— WELL |: | g é
O |z ‘ Eo|l W | g2
DESCRIPTION 2 |5 DETAILS gg é ES WELL CONSTRUCTION DETAILS
> |us =4 | 2
n [0 w
PROTECTIVE CASING
1o 0.00 786.71| Diameter: 4" X 4"
;SN(%I;JSé\%R\(/)eLITlE:. . 1 4 ;{ Type: Lockable Steel
: Red, Very Fin - )
Sandy, Clayey, SILT ;j g Interval: Above Grade
Zo
gie RISER CASING
A 5 Diameter; 2"
1A Type: Sch. 40 PVC
///) Interval: 0 to 45 ft bls
SOIL/SAPROLITE T
(M1): Orange, Red,
White, and Brown, L GROUT
Siity, Fine SAND With |-[<{ "] Type: Neat Cement
Manganese Staining | {.7:]" 10 interval: 0 to 40 ft bls
SEAL
Type: Bentonite
5 Interval: 40 to 42.8 ft bls
' FILTERPACK
Type: #1 Filter Sand
SOIL/SAPROLITE Interval: 42.8 to 60 ft bls
(M1): Dark AT
Reddish-Bro“\ler:, . S 20
Micaceous, Silty, Fine |-[..1{."
SAND With LT SCREEN
Manganese Nodules Diameter; 2"
Type: 0.010 Slotted Sch. 40 PVC
-4 Interval: 45 to 60 ft bis
SOIUSAPROLITE 1] +25
(M1): Orange, Red, 11
White, and BArﬁvI;r'{N " L
Silty, Fine S ith [
2 Manganese Staining |- |- LEGEND
% 1L gy FILTER PACK TOC  TOP OF CASING
1 GS  GROUND SURFACE
8 1 [l senvonE BS  BENTONITE SEAL
s % FP  FILTER PACK
3 CEMENT GROUT TSC TOP OF SCREEN
z P CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
g ¥ STATIC WATER LEVEL I:% Eg{,,’g‘,\,'?r%ggm
£
s COMPLETION REPORT OF
z S&ME 9751 Southern Pine Bivd. WELL No. M-22
g Charlotte, North Carolina
5 ENGINEERING : TESTING Sheet 1 of 2
s ENVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 786.7
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei
STRATA Z '
— WELL |z | g |8
E~ E o~
@ |E_| DETAILS & | B | £ WELL CONSTRUCTION DETAILS
DESCRIPTION S o a i\ |
> W~ -1 -l
»n |0 |
(See Page 1)
SOI/SAPROLITE |1 11 °°
(M1): Orange and’ VT
White, Fine Sandy,
SILT With A
Manganese Staining; | {4
Vertical Quartz Gravel |- | .| |
Vein From 39.00 ft to FLag 40.00 746.71
40.10 ft bls ’
- [(continued) AT

} 42.80 743.91

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

SOIL/SAPROLITE
(M1): Tan, Orange,
and White, Very
Micaceous, Fine
Sandy, SILT With
Manganese Staining;
White, Silty, Medium
.|to Fine Sand Lense 1
From 50.30 ft to 50.60 |.

ft bls

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

N 727.21

WEATHERED ROCK [\ 726.71

(M2): When Sampled -

Becomes Tan,

Orange, and White,

Micaceous, Silty,

Medium to Fine

SAND With }

anganese Staining -
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
Ml sEnToNiTE BS  BENTONITE SEAL
& CEMENT GROUT FP FILTER PACK
§.‘ EM TSC TOP OF SCREEN
,’_.‘;' CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Y STATIC WATER LEVEL .ég .(gg'l\;llg;\l?'EGngUT
smE COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-22
Charlotte, North Carolina .
ENGINEERING » TESTING Sheet 2 of 2

ENVIRONMENTAL SERVICES




Site Name: MNS-GWPP

Test Date: 12/13/2007
Well Label: M-22
Aquifer Thickness: 15.31 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: 49.69 feet
Water Table to Screen Bottom:  10.31 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 104 time and drawdown measurements
Maximum head is 0.568 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
1 12/ 13/07

Bouwer and Rice Graph
M-22

lllll‘l

Head Ratio (Ht/Ho)
o
N e

1

- Hydraulic Conductivity = 3.267e-004 cm/sec
_| Transmissivity = 1.317 meters2/day

Bouwer and Rice parameter A = 2.741
Bouwer and Rice parameter B = 0.5205
In(Re/Rw) = 2.721688e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 21. Seconds

Analysis ends at time 5.5 minutes

39 Measurements analyzed from 5 to 43

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

T T T
0 5 10 15

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
3.27 x 10 cm/sec

T T
25 30
Adjusted Time (minutes)

Ho 1s 0.568 feet at 0. 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 1.4 IN. LD. SAMPLER 1 FT,
Project: MNS - Groundwater Protection Project Boring No. M-22R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 3
Boring Depth (ft): 95.6 | Elevation (f): 786.8 | Driller:  Justin Millwood, NC Date Drilled: 12/3/07
Cert. No. 3439
Logged By: Courtney Withers Water Level: Stabilized Water Level at 49.42 ft bls Drilling Method: 4% HL.S.A.
Elev. Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
- g SOIL/SAPROLITE (MI): Red, Very Fine Sandy, Clayey,
B 1) SILT
B %%
L 785 n %%
N 1 //
E V)
- 797 %
- R297 S
sV
_ :?;% &
L 780 ’/,//// %
- JF}°7- SOIL/SAPROLITE (MI): Orange, Red, White, and
B ~ "k 31 Brown, Silty, Fine SAND With Manganese Staining
n 7 % Y
B 10 —_ ; % M a—
— 775 ¥ %
N 15—. % % N H
u 3 \
770 7 % %
- R A EA N
= 17 1]7Z] SOIL/SAPROLITE (M1): Dark Reddish-Brown,
. AN A Micaceous, Silty, Fine SAND With Manganese Nodules
: 20—, N LY
N 1= % A
— 765 1=
B 55 1) T+ SOIL/SAPROLITE (M1): Orange, Red, White, and % % N 0
N —.“}:]-] Brown, Silty, Fine SAND With Manganese Staining % % Al 9
— 760 oy % %
- 7
[ -
N 1 '
B v 30 - .:'. % % M 8
—ss | T % %
S >
- - SOIL/SAPROLITE (M1): Orange and White, Fine Sandy,
[ = SILT With Manganese Staining; Vertical Quartz Gravel
N - Vein From 39.00 ft to 40.10 ft bls N X

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




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

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

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-22R

Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3

Boring Depth (f): 95.6 | Elevation (R): 786.8 | Driller:  Justin Millwood, NC Date Drilled: 12/3/07

: Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 49.42 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
— 750 )
- 40— 2
- —
— 745 e
— 45— SOIL/SAPROLITE (M1): Tan, Micaceous, SILT With H
B — Manganese Staining ?
— 740 ]
— - SOIL/SAPROLITE (M1): Tan, Orange, and White, Very
B 50— Micaceous, Fine Sandy, SILT With Manganese Staining; 16 P
| 71 White, Silty, Medium to Fine Sand Lense From 50.30 fi to
- it 50.60 ft bis
735 .y
— 4
B 55— }/'.L"\
- I \\
— 730 ] N
[ -1 \\
L _ \
[—_ ] 50/ A R\
| 60-:4 WEATHERED ROCK (M2): When Sampled Becomes 5
- ] Tan, Orange, and White, Micaceous, Silty, Medium to -2
- - Fine SAND With Manganese Staining
- .
— 725 -
L— we—
~ -
. 7] 50/
- 65— 3 @
— 720 _
N ] 50/
| ] 4 > ?




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 ].4IN. 1.D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-22R
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 3 of 3
Boring Depth (ft): 95.6 | Elevation (f): 786.8 | Driller:  Justin Millwood, NC Date Drilled: 12/3/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 49.42 ft bls Drilling Method: 44" H.S.A.
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
~ -
- -
—715 . Auger Refusal at 72,00 ft bls
~ —M \\,\ : SOUND ROCK (D): Medium-Grained QUARTZ W
F ~jv © < DIORITE, Intensely Fractured Horizontal, High Angle,
= :\;‘v'\ L< and Low Angle Joints With Slight to Moderate Staining
— __J N
- v
B e NN
- v« 1
—\L\ N
t— 710 N ‘\'\ [j SOUND ROCK (D): Medium-Grained QUARTZ
o — = <« DIORITE, Slightly Fractured Low Angle Joints With No
; ] “v'\ 1’< Staining
= T
- ™«
)__ B L
- 80 ‘—VLVI\ <
t VT~ | SOUND ROCK (D): Coarse-Grained QUARTZ I
205 7 = < \DIORITE, Unfractured .
= :\;‘ Vj\ b( SOUND ROCK (D): Medium-Grained QUARTZ
i —~ ™. | DIORITE, Slightly Fractured Low Angle Joints With No
_ A 1,< Staining
— T <
- 85—¥y ] SOUND ROCK (D): Coarse-Grained QUARTZ
B —L, iy <1 DIORITE, Moderately Fractured Horizontal, High Angle, L
N =~ ™4 ] and Low Angle Joints With Slight to Heavy Staining o
AN
— 700 I
r_ _NT
| - ~ vT‘ b(
[ S~ L
4y v
- T
_ U NN (j
- NT r
- N ‘\l\ b<
— 695 - L
- —\il [
- v
B _\i\ ™ 5
— 4\/ LY
- NN
B B—v 4
—i
Boring Terminated at 95.60 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-22R

72

81

080

R

(lllllllIHIIIII|IIII]IIII| RARSER

NQ Core / Auger Refusal at 72.0 ft bls
Quartz Fragments

Low Angle Joints, Moderate Staining

Horizontal Joint, Moderate Staining

Low Angle Joint, Moderate Staining
Low Angle Joint, Slight Staining

High Angle Joint, Slight Staining

High Angle Joint, Slight Staining

End of Run #1. REC - 100%, RQD - 82%

IHIIIIIIII[III|Il|lIIIIIIIIIII]IHIIIIIIIIII'I

Horizontal Joint, Slight Staining

Intensely Fractured Zone, Slight Staining: Core Loss

Low Angle Joint, No Staining

Low Angle Joint, No Staining

End of Run #2, REC - 91%, REC - 83%

81

82

83

84

85

86

87

88

89

90

(¥

|1

IIIIIIIHllIIIIlIIIlIIIIlIIIl'HIIIIlIIIIII IlIHlIIIIIIIII|IIIIIIII||HIIIIIII|IIIIIIIII

L

Low Angle Joint, No Staining

End of Run #3. REC - 100%, RQD - 100%

Low Angle Joints, No Staining

Horizontal Joint. Slight Staining

High Angle Joint, Heavy Staining

-
0
ae
o
o

=

2

EXPLANATION

Meta Gabbro

[l

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 ME

S&ME Project No: 1264-06-724
Core Location: M-22R

NQ Core

90 — Low Angle Joint. Heavy Staining. Soil in Fracturc
:/ Low Angle Joint, Moderate Staining
End of Run #4, REC - 100%, RQD - 92%
91 —%
—
_./ High Angle Joint, Heavy Staining
o] / High Angle Joint, Moderate Staining
92 —
93 —
94 —
—/ High Angle Joint, Slight Staining
—\ High Angle Joint, Moderate Staining, Soil in Fracture
95 —— v
S EXPLANATION
- ‘ [
b Low Angle Joints, Moderate Staining
:‘Iind of Run #5, REC - 98%, RQD - 93% Meta Gabbro
il Coring Terminated at 95.60 ft bls D
96 Quartz Diorite
Diorite

[]

o

ranite

1551
A
K

)
=}
=
o
-
o
173
7

W

Intense Fracturing

Fractures

End of Run

""" Contact

Healed Joint

Page 2 of 2




COMPLETION REPORT OF WELL No. M-22R

Sheet 1 of 3

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

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Leve! at
PROJECT LOCATION: Huntersville, North Carolina 49.42 ft bls
LATITUDE: 3525 37.48
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 37.32
DATE DRILLED: 12/3/07 DATUM: MSL
LOGGED BY: Courtney Withers
TRATA
S ~ WELL |z | g §
o |z AlLS |2 | ¥ | <2
DESCRIPTION 3 |Eo DETAILS gs_:, @ 55 WELL CONSTRUCTION DETAILS
> jw= -~
[, 2R =] it
PROTECTIVE CASING
Lo | 0.00 786.82 | Diameter: 4" X 4"
fn%l)L-/SFféZR\(?:gEine § Zi s Type: Lockable Steel
Sandy, Cla‘yey, SILT |/ /;_ interval: Above Grade
2 ; L
/|
A R.ISER CA§ING
VA s Diameter: 2
A Type: Sch. 40 PVC
,/ Interval: 0 to 87 ft bls
somsg\PRougEd
(M1): Orange, Red,
White, and Brown, M GROUT
Sitty, Fine SAND With [-[<{-. Type: Neat Cement
Manganese Staining  [-1.4:/"10 Interval: 0 to 37.8 ft bls
SEAL
Type: K-Packer + Bentonite
.5 Interval: 37.8 to 86.3 ft bls
i FILTERPACK
Type: N/A
SOIL/SAPROLITE intervat: N/A
(M1): Dark R _
sgddish-Brog'r;, i Sl 20
Icaceous, oilty, Fine -1.4.-
SAND With o SCREEN
Manganese Nodules Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
414 interval: 87 to 92 ft bis
SOIU/SAPROLITE  |-]-] 125
(M1): Orange, Red, Bax]
White, andsls;\r;\grbv " A
Silty, Fine ith T-l.q-+
Manganese Staining [-1.9: LEGEND
% [7] FILTER PACK TOC TOP OF CASING
BEHs GS  GROUND SURFACE
141 . BENTONITE BS  BENTONITE SEAL
RZ) FP  FILTER PACK
}\_‘ CEMENT GROUT TSC TOP OF SCREEN
XX CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
TD  TOTAL DEPTH
K K ¥ STATIC WATER LEVEL CG  CEMENT GROUT
&ME COMPLETION REPORT OF
9751 Southern Pine Blvd. -
” s Charlotte, North Carolina WELL No. M-22R
« TESTING , Sheet 1 of 3

SERVICES




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

PROJECT: NINS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECT NO: 1264-06-724 LOGGED BY: 786.8
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei

STRATA

WELL

DETAILS WELL CONSTRUCTION DETAILS

DEPTH
(ft.)

DESCRIPTION

SYMBOL
DEPTH
(ft)
LEGEND
ELEVATION
()

(See Page 1)

SOIUSAPROLITE [T 3%
(M1): Orange and A r
White, Fine Sandy, AR
SILT With A 37.80 749.02
Manganese Staining; |'{"]-
Vertical Quartz Gravel {-{.{. }
Vein From 39.00 ftto { {.1-

40.10 ft bls )
{continued) A

SOIL/SAPROLITE - 45
(M1): Tan,

Micaceous, SILT With
Manganese Staining F

SOIL/SAPROLITE 17T y
(M1): Tan, Orange, 150

and White, Very FiL
Micaceous, Fine g
Sandy, SILT With 4T
Manganese Staining; ||| |
White, Silty, Medium 1l
to Fine Sand Lense 10
From 50.30 ft to 50.60 |- | .| -|-55
ftbls Xt

WEATHERED ROCK
(M2): When Sampled
Becomes Tan,
Orange, and White, |
Micaceous, Silty,
Medium to Fine
SAND With H
Manganese Staining |65

—

LEGEND

I FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
75 BENTONITE BS  BENTONITE SEAL
| CEMENT GROUT FP FILTER PACK
AN¢ TSC TOP OF SCREEN -
CUTTINGS /BACKFILL  BSC BOTTOM OF SCREEN

STATICWATERLEVEL 12 GomieNT GROUT

s &ME COMPLETION REPORT OF
9751 South Pine Blvd.
’ Charlo?tg, Ne;:th IC?::roli\:la WELL No. M-22R

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES Sheet 2 of 3

SOUND ROCK (Dy:
Medium-Grained
QUARTZ DIORITE,
Intensely Fractured
Horizontal, High Angle,
and Low Angle Joints
With Slight to
FModerate Staining

Z 212 ;L7275
e By I N R
T




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

GROUND SURFACE ELEVATION:
LOGGED BY: 786.8
CHECKED BY: Courtney Withel

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

STRATA z
> WELL - g | g
P- _— }_ —
@ |E.| DETAILS |g& | & | <& WELL CONSTRUCTION DETAILS
DESCRIPTION | 2 |k 3 W 21
s |uE - 3 :
w |o w
(See Page 1)
SOUND ROCK (D) \Q“P
Medium-Grained N~ [8o
QUARTZ DIORITE, N L
Slightly Fractured Low [t~'v
ngle Joints With No |[< ™
HIStaining (continued) \*r\ L
SOUND ROCK (D) [ '\ 1
Coarse-Grained N T Lgs
UARTZ DIORITE, N
Unfractured e L . 86.00 700.82
SOUND ROCK (D): \lv!‘ i 86.30 700.52
Medium-Grained MEIN — 87.00 699.82
QUARTZ DIORITE, YAl —
Slightly Fractured Low ||~ ™} =
ngle Joints With No \i“‘[\ L 90 —
taining —
NN s
SOUND ROCK (D): NI — 91.50 695.32
Coarse-Grained VAN 92.00 694.82
QUARTZ DIORITE, [N I
Moderately Fractured \{]Vr\
Horizontal, High Angle, v T
and Low Angle Joints {4 ™ L
With Slight to Heavy ot % 95.60 691.22
Staining
LEGEND
FILTER PACK TOC TOP OF CASING
. GS GROUND SURFACE
Il senvonTE BS  BENTONITE SEAL
X CEMENT GROUT FP FILTER PACK
= TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATICWATERLEVEL o3 copeDEETH
s &ME COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-22R
4 Charlotte, North Carolina
ENGINEERING » TESTING Sheet 3 of 3
ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

B'oring‘ Number:

M-22R

Sample No: 1
Depth (ft-bls): 9.3-10.8 . /
Blow Count: 2%*2*3 q3’108
Sample No: 2
Depth (ft-bls): 14.3-15.8
Blow Count: 4%4%*7
Sample No: 3
Depth (ft-bls): 19.3 - 20.8
Blow Count: 5*%5*]
Sample No: 4
Depth (ft-bls): 24.3-25.8
Blow Count: 3*4%*6
Sample No: 5
Depth (ft-bls): 29.3 - 30.8
Blow Count: 2%*4%*4
Sample No: 6 -
M-22R §
Depth (ft-bls): 34.3 -35.8

Blow Count:

2*%3*%4 3"}3'358‘

Page 1 of 3




SPLIT SPOON SAMPLE PICTURES

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

Bdring Number: ‘ M-22R
9 2 3 4 5 & 7 8 L] ! i
Sample No: 1 W\'Q?.R s pore —— m’ g . g

Depth (ft-bls):  39.3-40.8 g% 3/ ¢
Blow Count: 3%*3*4 l

Sample No: 8
Depth (ft-bls): 44.3 -45.8
Blow Count: 5*5%6

Sample No: 9 M-2aR S 4
Depth (ft-bls): 49.3-50.8 |0 7%
Blow Count: 3*4*6

Sample No: 10
Depth (ft-bls): 54.3 - 55.8
Blow Count: 4*6*6

Sample No: 11
Depth (ft-bls):  59.3 - 60.8 /
/
Blow Count: 12 * 30 * 5072 52 "%

M-22R

Sample No: 12

M-92R
Depth (ft-bls): 64.3 - 65.8
Blow Count: 46 * 50/3 w 3[_ 65—81
| ;

Page 2 of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-724
Boring Number: M-22R

VR T TR T

& d 2 25 FEET

Biyd

Sample No: 13 « QQ, E

Depth (ft-bls): 69.3 - 70.8

Blow Count: 50/4 W' 3/‘- 70'8’

Page 3 of 3



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

Core Location: M-22R
MN S/

oo TN T e e i e ﬁaﬁm

Box

CLASSIFICATION:

72'to 80.55" Medium-Grained Quartz Diorite
80.55'to 81.45" Coarse-Grained Quartz Diorite
81.45' to 84.45": Medium-Grained Quartz Diorite
84.45't0 95.6": Coarse-Grained Quartz Diorite

Page 1 of 1




CALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD ME
(Open Hole in Uniform Matenal) S

Site Name:

Date:

Boring 1.D.

Test Interval:

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

MNS - GWPP

12/7/12007

M-22R

54.5'to 57.5' (Soil/Saprolite)

57.5 ftbls 1753.05 cm
3ft 91.46 cm
1

Courtney Withers

Time (sec) Head (cm)
0

1751.10
60 1750.88
120 1750.27
180 1749.45
240 1748.87
300 1747.53
360 1747.44
420 1746.92
480 1746.07
540 1745.95
600 1745.67
900 1742.16
1200 1739.42
1500 1737.04
1800 1734.21

2400 1728.32

Permeability (cm/sec) Calculations
5.22E-07 d? 1n 2mL mL
1.45E-06 H for FM
1.98E-06 K, = In—
1.39E-06 8-L-(t,-t,) H,
3.23E-06
2.18E-07 Where:
1.25E-06 K, is the Horizontal Coefficient of Permeability (cm/sec)
2.05E-06 H, is the Piezometric Head for time; t = t; (cm)
3.01E-07 H, is the Piezometric Head for time; t =t, (cm)
6.61E-07 D is the Diameter of the Standpipe (cm)
1.69E-06 d is the diameter of the Open Length (cm),
1.33E-06 m is the Transformation Ratio, Where
1.15E-06 "= W K, is the Horizontal Permeability|
1.37E-06 K, is the Vertical Permeability|
1.43E-06 L is the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

1.33E-06

Graph of Field Data

1755.00

1750.00 SQ\M
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LCULATION OF PERMEABILITY BY THE FALLIN G HEAD METHOD

CA
]@pen Hole in Uniform Materlal)

Site Name: MNS - GWPP
Date: 12/4/2007
Boring 1.D. M-22R
Test Interval: 71.6'to 75.6' (Sound Rock)
Total Depth of Hole; 75.6 ft bls 2304.87 cm
Length of Open Hole: 4 f 12195 cm
Transformation Ratio m= 1
Performed by: Courtney Withers
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 2245.03 2mL
60 2037.93 3.33E-04 d? -In| £ L
120 1984.97 9.0SE-05 H for . EM
180 1965.52 3.39E-05 K, = In—
240 1949.91 2.74E-05 8-L-(t,-t,) H,
300 1935.98 2.47E-05
360 1922.26 2.45E-05 Where:
420 1909.15 2.35E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1896.13 2.35E-05 H, is the Piezometric Head for time; t =1, (cm)
540 1884.94 2.03E-05 H, is the Piezometric Head for time; t = t;, (cm)
600 . 1873.20 2.15E-05 D is the Diameter of the Standpipe (cm)
900 1817.41 2.08E-05 d is the diameter of the Open Length (cm),
1200 1764.94 2.01E-05 m is the Transformation Ratio, Where
1500 1717.56 1.87E-05 is the Horizontal P bilit
_ ,Kh/K.y KhlS‘C : ermeal.fy
1800 1672.04 1.85E-05 K, is the Vertical Permeability
2400 1591.43 1.70E-05 L is the Open Length of Hole (cm)
3000 1521.40 1.55E-05
3600 1458.78 1.45E-05 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

4.40E-05
Graph of Field Data
Head vs Time
2475.00
2275.00
»g 2075.00
< 1875.00
3
I 1675.00
1475.00 \ -------- |
1275.00 1 ; : : , , :
0 500 1000 1500 2000 2500 3000 3500 4000
Time (sec)




Site Name: MNS - GWPP
Date: 12/5/2007
Boring 1.D. M-22R
Test Interval: 71.6' to 80.6' (Sound Rock)
Total Depth of Hole: 80.6 ft bls 2457.32 ¢cm
Length of Open Hole: 9 ft 274.39 cm
Transformation Ratio m= 1
Performed by: Courtney Withers
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 2253.17
60 2187.01  5.62E-05 d?-In 2mL mL
120 2029.76 1.41E-04 D for -D—>4
180 1990.55 3.68E-05 K, = In—
240 1970.88 1.87E-05 8- L- (12 -1, ) H,
300 1953.41 1.68E-05 )
360 1939.02 1.39E-05 Where:
420 1924.33 1.43E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1911.07 1.30E-05 H, is the Piezometric Head for time; t = t; (cm)
540 1898.81 1.21E-05 H, is the Piezometric Head for time; t = t, (cm)
600 1886.31 1.25E-05 "D is the Diameter of the Standpipe (cm)
900 1828.54 1.17E-05 d is the diameter of the Open Length (cm),
1200 1776.25 1.09E-05 m is the Transformation Ratio, Where
1500 1728.08 1.04E-05 m= \/T/K\_ Ky, is the Horizontal Permeability)|
1800 1683.78 9.79E-06 K, is the Vertical Permeability]
2400 1603.11 9.26E-06 L is the Open Length of Hole (cm)
3000 1529.66 8.84E-06
3600 1468.20 7.73E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

2.38E-05

Graph of Field Data
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Site Name: MNS-GWPP
Test Date: 12/13/2007
Well Label: M-22R
Aquifer Thickness: 47.58 feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 49.42 feet
Water Table to Screen Bottom:  42.58 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 84 time and drawdown measurements
Maximum head is 1.454 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

1?/ 13/07

lllu

o

Head Ratio (Ht/Ho)

l'lllll

Bouwer and Rice Graph
M-22R

Hydraulic Conductivity = 1.995e-004 cm/sec
Transmissivity = 2.5 meters2/day

Bouwer and Rice parameter A = 2.7
Bouwer and Rice parameter B = 0.5
In(Re/Rw) = 3.308372e+000

Analysis starts at time 9. Seconds
Analysis ends at time 8. minutes

40 Measurements analyzed from 4 to 43
2 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

0

T
5

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY

2.00 x

10* cm/sec

T
15
Adjusted Time (minutes)

Ho 1s 1.454 feet at 0. 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. I.D. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-23

Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 of 2

Boring Depth (ft): 509 | Elevation (f): . 775.5 | Driller:  Justin Millwood, NC Date Drilled: 11/29/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 37.66 ft bls Drilling Method: 4%'" H.S.A.

(]?:E‘:’t) %‘Z‘gt‘)‘ éjggy Material Description

777 | \GRASS and TOPSOIL A
SOIL/SAPROLITE (M1): Reddish-Brown, Clayey, SILT

Well Penetration Resistance (Blows/Faot)
Construction | o 50 100
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SOIL/SAPROLITE (M1): Reddish-Yellow, Micaceous,
Stlightly Clayey, Fine Sandy, SILT With Manganese
Staining
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SOIL/SAPROLITE (M1): Yellow-Brown and Red,
Slightly Clayey, Very Fine Sandy, SILT With Mica and
Manganese Staining; Large Manganese Vein at 20.0 ft bls
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SOIL/SAPROLITE (M1): White, Tan, and Orange With
Black and Green, Clayey, Coarse to Fine Sandy, SILT
With Manganese Nodules
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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 4IN. LD. SAMPLER | FT

Project: MNS - Groundwater Protection Project Boring No. M-23

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

Boring Depth (f): 50.9 | Elevation (ft): 7755 | Driller:  Justin Millwood, NC Date Drilled: 11/29/07

Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 37.66 ftbls | Drilling Method: 4%" H.S.A.

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

(Fect) | (Feet) | ology Material Description Construction | o 5 100
740 414 D=0
B J =
~ )
R 40—, W
— 735 - \
u 45— N
— 730 - /\
= 50— T
725 . N .

Boring Terminated at 50.90 ft bls




COMPLETION REPORT OF WELL No. M-23 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

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

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 37.66 ft bls
LATITUDE: 35 25 39.69
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 23.01.
DRILLING METHOD: 4%" H.S.A. TOP OF CASING ELEVATION: 778.23
DATE DRILLED: 11/29/07 Lo DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
- WELL |z |g|&
2 |z Ls |es| @ | &2
DESCRIPTION g |Fo DETAILS gg & 55 WELL CONSTRUCTION DETAILS
> w = - -
" 1A L
PROTECTIVE CASING
0 0.00 775.52 | Diameter: 4" X 4"
?ggssglﬁnd A s Type: Lockable Steel
SOIL/SAPROLITE 1 Q ; Interval:  Above Grade
(M1): £é!
Reddish-Brown,
GmrsT RISER CASING
Zj Type: Sch. 40 PVC
1 Interval: O to 32 ft bls
SOIL/SAPROLITE 1T '
(Rhfalﬂiish-veuow, GROUT
Micaceous, Slightly 11110 Type: Neat Cement
Clayey, Fine Sandy, | |- Interval: 0 to 26.8 ft bls
SILT With Mt
Manganese Staining
SEAL
Type: Bentonite
‘1l I Interval: 26.8 to 29.4 ft bls
SOIL/SAPROLITE 15
O Ded. Sienty FILTERPACK
and Red, Slightly
Clayey, Very Fine Type: #1 Filter Sand
Sandy. SILT With Interval: 29.4 to 48.5 ft bls
Mica and Manganese JF
Staining; Large 11:Lao .
Manganese Vein at 1
20.0 ft bls SCREEN
Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
1 Interval: 32 to 47 ft bls
JEF2s
’ 26.80 748.72
SOIL/SAPROLITE
(M1): White, Tan, LEGEND
Biack and Green. 1H g, Mo . 29.40 74812 177 FILTER PACK TOC TOP OF CASING
A A<t B T OO B F BENTONITE BS  BENTONIE SEAL.
e L L § oomewranour 1, DeRRC,
(X CUTTINGS /BACKFILL ©  BSC  BOTTOM OF SCREEN
STATICWATERLEVEL (3 conenraRouT
E COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-23
7 S&M Charlotte, North Carolina
ENGINEERING » TESTING Sheet 1 of 2
ENVIRONMENTAL SERVICES




PROJECT: NINS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 LOGGED BY: 775.5
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withet
STRATA =z '
- WELL |z o |8
= e~
S |z_| DETAILS |82 | & | 52 WELL CONSTRUCTION DETAILS
DESCRIPTION s lag b v @
> w -~ -l -
w la i
(See Page 1)
SOIL/SAPROLITE
(M1): White, Tan,
and Orange With
Black and Green,
Clayey, Coarse to
Fine Sandy, SILT
With Manganese
Nodules (continued)
729.02
728.52
727.02
724.62
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
@l senToniTE BS  BENTONITE SEAL
7
& CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATIC WATER LEVEL E% Egl[n;l\zlhg%:ggUT
s &ME COMPLETION REPORT OF
I 9751 Southern Pine Blvd. WELL No. M-23
Charlotte, North Carolina
ENGINEERING » TESTING Sheet20f 2
ENVIRONMENTAL SERVICES




SPLIT SPOON SAMPLE PICTURES

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

Boring Number: M-23

Sample No: 1
Depth (ft-bls): 9.4 -10.9
Blow Count: 3*2%*4

Sample No: 2
Depth (ft-bls): 14.4 - 15.9
Blow Count: 4*3*S5§

Sample No: 3
Depth (ft-bls): 19.4 - 20.9
Blow Count: 3*3 %4

Sample No: 4
Depth (ft-bls): 24.4 - 25.9
Blow Count: 2%*3*4

X N ’Q}
- b
/

b ot

Sample No: 5
Depth (ft-bls): 29.4 - 30.9 ) 2%, 50
Blow Count: 2*2*3

Sample No: 6
Depth (ft-bls): 34.4-359
Blow Count: 2*3*4




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

Boring Number: M-iS

Sample No: 7 i gy
V= ,f :“)

Depth (ft-bls): 39.4-409
Blow Count: 2%2*2 53’)“ :

Sample No: 8
Depth (ft-bls): 44.4 - 45.9
Blow Count: 2%*3*3

Sample No: 9 L%
Depth (ft-bls): 49.4 - 50.9

1LEDO
Blow Count: 3 *5%7 i ghige?

Page 2 of 2




BLCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD
© :

pen Hole in Uniform Material)

i

Site Name: MNS - GWPP
Date: 11/30/2007
Boring 1.D. M-23
Test Interval: 39.3't0 42.3' (Soil/Saprolite)
Total Depth of Hole: 423 ftbls 1289.63 cm
Length of Open Hole: 3ft 91.46 cm
Transformation Ratio m= 1
Performed by: Courtney Withers
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 1292.80
60 1281.74 3.61E-05 d2 -1n 2mL L
120 1271.65 3.32E-05 - H for ?>4
180 1261.65 3.32E-05 Kh = In !
240 1252.53 3.05E-05 8-L- (t2 -t ) H,
300 1243.45 3.06E-05
360 1235.24 2.78E-05 Where
420 1226.40 3.02E-05 Ky, is the Horizontal Coefficient of Permeability (cm/sec)
480 1219.02 2.54E-05 H, is the Piezometric Head for time; t =t; (cm)
540 1211.07 2.75E-05 - H, is the Piezometric Head for time; t =t, (cm)
600 1203.38 2.68E-05 D is the Diameter of the Standpipe (cm)
900 1168.48 2.47E-05 d is the diameter of the Open Length (cm),
1200 © 1136.80 2.31E-05 m is the Transformation Ratio, Where
1500 1110.30 1.98E-05 _ K, is the Horizontal Permeability|
1800 " 1083.60 2.05E-05 K./X, K, is the Vertical Permeability]
2400 1027.44 2.24E-05 L is the Open Length of Hole (cm)
3000 987.16 1.68E-05 :
3600 965.27 9.43E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"
MEAN PERMEABILITY (cm/sec)
2.58E-05
Graph of Field Data

Head vs Time
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Site Name: MNS-GWPP
Test Date: 12/13/2007
Well Label: M-23
Aquifer Thickness: 14.34 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: 37.66 feet
Water Table to Screen Bottom:  9.34 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 101 time and drawdown measurements
Maximum head is 3.146 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

1 ?/ 13/07

Head Ratio (Ht/Ho)

Analysis by Julie Petersen of S&ME, Inc.

v

Bouwer and Rice Graph
M-23

Bouwer and Rice parameter A = 2.617
Bouwer and Rice parameter B = 0.4881
In(Re/Rw) = 2.689586e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 66. Seconds

Analysis ends at time 16. minutes

27 Measurements analyzed from 18 to 44

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

Hydraulic Conductivity = 8.227e-005 cm/sec
Transmissivity = 0.3107 meters2/day

0

T T T I T T
1

PERMEABILITY
8.23 x 10 cm/sec

T T I T T T

Adjusted Time (Hours)
Ho 15 3.146 feet at 0. Seconds




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

Boring No.:
M-23

Sample No.:
SS-5

Depth:
29.4 t0 30.9 ft bls

Sample Description:
White, Tan, Orange With Black and Green, Clayey, Coarse to Fine Sandy, Silt

100% -
90%

-9-0—0-§

—-

-._k\

80%

70%

60%

50%

40%

30%

Percent Passing

20%

10%

0%

100

10

2

1 0.1

Particle Size (mm)

0.01

0.0625 P
0.004

/

0.001

>2 mm

2mm-0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.4%

% Sand
37.5%

% Silt
57.0%

% Clay
5.1%

Adjusted for
Calculations

0%

38%

57%

5%

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'23 2, Hi

Boring No.

EXPLANATHON -

Boring Depth: _29-4to 309 ftbls

3
Line of equal specitic veeld
iterval 1o S percent

Particle size -mn
Samd 2=00n25
Silt 042 F=tliid
Chay - 0L0n4

% Sand: __ 38%
% Silt: 57%

% Clay: __5%

Estimated Specific
Yield: _18%

X, CLAY-SILT 7
% CLA-SAND \ fl\

.........

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.
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Estimated Porosity: ___44%

varlation of Porosity, Speciiic Yield, and Speclfic Retentlon with Grain Size
(after Bear, 1972)




BORING LOG WITH WELL MNSLOG.GPJ LAGWGND1.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  1clephone: 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-30

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

Boring Depth (ft): 50,7 | Elevation (fi): 733.5| Driller:  Justin Millwood, NC Date Drilled: 5/17/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 42.59 ft bls Drilling Method: Mud Rotary

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

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

Well Penetration Resistance (Blows/Foot)
Construction | g 50 100
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SOIL/SAPROLITE (M1): Yellow, Red, and Tan, Silty,
Fine SAND With Manganese Staining; Tan, Medium to
Fine Sand Lense From 17.00 to 17.25 ft bls
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SOIL/SAPROLITE (M1). White, Tan, and Black, Silty,
Medium to Fine SAND With Manganese Staining
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SOIL/SAPROLITE (M1): White, Tan, and Black,
Micaceous, Slightly Sandy, SILT
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SOIL/SAPROLITE (M1): Greenish-Black, Tan, and
White, Micaceous, Clayey, SILT With Manganese
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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 1.4IN 1.D. SAMPLER | FT. '
Project: MNS - Groundwater Protection Project Boring No. M-30
Location:  Huntersville, North Carolina Number:  1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 50.7 | Elevation (ft): 733.5 | Driller:  Justin Millwood, NC Date Drilled: 5/17/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 42.59 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
B VY
— n%%% -
B _é ?? g
o maaY 3
[ %4 3
— 695 —;é / :
= V] ;
L 40— ; ?é v
= 1V 2
- V) :
L —1-]]"-| SOIL/SAPROLITE (M1): Greenish-Black and Tan,
= - Micaceous, Slightly Sandy, SILT With Manganese v
[ 690 m) Staining and White, Medium to Fine Sand Lenses -
= 45—
N - :
L 685 i} WEATHERED ROCK (M2): When Sampled Becomes
- | .| Greenish-Black and Tan, Micaceous, Silty, Medium to
- -1 | Fine SAND With Manganese Staining v
= 50 —|. N

Boring Terminated at 50.70 ft bls
Lithologic Descriptions Obtained From M-30R




Sheet 1 of 2

COMPLETION REPORT OF WELL No. M-30

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina ) 42.59 ft bls
LATITUDE: - 35 25 38.90
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 02.23
DRILLING METHOD: Niud Rotary TOP OF CASING ELEVATION: 736.50
DATE DRILLED: 5/17/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA WELL o 5 '
I =
= b= - Z =~
QT o w <
DESCRIPTION 2 |E- DETAILS i €l o s & WELL CQNSTRUCTION DETAILS
|58 ° |4
PROTECTIVE CASING
0 0.00 733.46 | Diameter: 4" X 4"
?&';—’Sé‘\ZROUTE ; % s \ Type: Lockable Steel
. Red, r . !
Micaceous, Slightly ; /1 | // interval: Above Grade
Sandy, Clayey, SILT / LA /
¢ig! % RISER CASING
A/ Diameter: 2"
;;W s % Type: Sch. 40 PVC'
4 interval: 0 to 35.7 ft bis
1 N
A |
9 D7 GROUT
oot & Cortets
/| Interval: 0 J0. S
;5 r 2,
KRN _ Type: Bentonite
SOILISARROLITE 11T Y interval: 30.7 to 33.0 ft bls
and Tan, Silty, Fine A
SANDWith Lt //
Manganese Staining; [-1.1 1 FILTERPACK
Tan, Medium to Fine |- [{" . i
S Lonse From  -L'F 2 e 33,00 807 f bis
17.00t0 17.25ftbls |11} > L9 .
“[}F20 //
et ) SCREEN |
SOITSAPROLITE (711 % e eme: 0.010 Slotted Sch, 40 PVC
M1): White, Tan, BN - W .
gnd)Black, Silty, HANS // Interval: 35.7 to 50.7 ft bls
Medium to Fi .
SAND With " 1025 ///
Manganese Staining |- |1 /
SOIUSAPROLITE 1 T % LEGEND
(M1): White, Tan, “lr /
and Black, . T4+ //
s so |11 85 S A Im mrmome.
Sandy, SILT T . .
ancy bt £ 070 70276 | | BeNTONITE BS  BENTONITE SEAL
171 ) FP  FILTER PACK
g7 N 33.00 700.46 \‘ CEMENT GROUT TSC TOP OF SCREEN
ik § 33. 4% 1B CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
j/ ( 3 STATIC WATER LEVEL g% gg,,%?%’ggm

9751 Southern Pine Blvd.

SSME

ENGINEERING » TESTING

Charlotte, North Carolina

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

ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-30 '

Sheet1of2 |




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECT NO: 1264-06-724 LOGGED BY: 733.5
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei

STRATA

DESCRIPTION

SYMBOL
DEPTH
(f.)

WELL

DETAILS WELL CONSTRUCTION DETAILS

DEPTH
(ft)
LEGEND
ELEVATION
(ft.)

(See Page 1)

SOIL/SAPROLITE
(M1):
Greenish-Black, Tan,
and White,
Micaceous, Clayey,
SILT With
Manganese Staining
(continued)

35

NSNS

SOIL/SAPROLITE
(M1): Greenish-Black
and Tan, Micaceous,
Slightly Sandy, SILT
With Manganese
Staining and White,
Medium to Fine Sand
Lenses

TRRSNSSSNSS

WEATHERED ROCK

(M2): When Sampled |"]-1:

Becomes
Greenish-Black and
Tan, Micaceous, Silty,
Medium to Fine
SAND With
Manganese Staining

1 50.20 683.26
il 50,70 682.76

LEGEND

FILTER PACK TOC TOP OF CASING

: GS  GROUND SURFACE
[ senToniTE BS  BENTONITE SEAL

X CEMENT GROUT FP FILTER PACK
TSC TOP OF SCREEN .

CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

TD  TOTAL DEPTH
STATICWATERLEVEL oG CEMENT GROUT

MONITORING WELL MNSLOG.GPJ S&ME.GDT 3/26/08
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9751 Southern Pine Blvd. -
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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
5/23/2007
M-30

13.11 feet
15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
42.59 feet
8.11 feet

1

0. Seconds

There are 69 time and drawdown measurements

Maximum head is 1.326 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
5/23/07

Bouwer and Rice Graph
M-30

!

o

Head Ratio (Ht/Ho)

1.e-002

II!Ill

Hydraulic Conductivity = 4.651e-004 cm/sec
Transmissivity = 1.115e-003 m2/min

Bouwer and Rice parameter A = 2.445
Bouwer and Rice parameter B = 0.4636
In(Re/Rw) = 2.631261e+000

Gravel Pack Porosity: = 30. %

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

Analysis ends at time 3.5 minutes

19 Measurements analyzed from 3 to 21

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

1
0 5

1
0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
4.65E-04 cm/sec

T T
20 25
Adjusted Time (minutes)

Hois 1.326 feet at 0 Seconds



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. 1.D. SAMPLER | FT.

" BORING LOG WITH WELL. MNSLOG.GPJ LAGWGN01.GDT 3/26/08

Project: MNS - Groundwater Protection Project Boring No. M-30R
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 3
Boring Depth (ft): 89.6 | Elevation (ft): 733.8 | Driller:  Justin Millwood, NC Date Drilled: 5/14/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 42.88 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . e Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction 50 100

- 1/ ;? SOIL/SAPROLITE (M1): Red, Micaceous, Slightly

[ —? % % Sandy, Clayey, SILT % % _

- 1)

B Y

. a4 NANERIY

" 730 né Y % % 1l

- 94 |

7

-~ 1NV _ §

- 977 ¢

- —V)

N WV Y

L 725 V] /| & N 13

B n%%% 4 /\

- | W)

= V) '

[ %% §

u mi%% 4

B 4V

u i /é/

720 "1 SOIL/SAPROLITE (M1): Yellow, Red, and Tan, Silty, N n

B —}:].] Fine SAND With Manganese Staining; Tan, Medium to

- 15—} Fine Sand Lense From 17.00 to 17.25 ft bls. % %

- Ty

715 Tl % % N 13

B g

| 20— 10 ]e % §

— |k ".-| SOIL/SAPROLITE (M1): White, Tan, and Black, Silty, % %

[ — .©| Medium to Fine SAND With Manganese Staining v

710 Tt M 14

n 25— % %

B 1 .| SOIL/SAPROLITE (MI1): White, Tan, and Black, % %

N =17 -| Micaceous, Slightly Sandy, SILT N/

— 705 4411 % % M 10

- 0L % %

— _ / ? SOIL/SAPROLITE (M1): Greenish-Black, Tan, and % %

B — /é [/ White, Micaceous, Clayey, SILT With Manganese '

L 700 T /? Staining ’ M 11

- IV

= A4/ NN




BORING LOG WITH WELL MNSLOG.GPJ LAGWGND1.GDT 3/26/08

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

9751 Southern Pine B]yd. 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. ID. SAMPLER I FT
Project: MNS - Groundwater Protection Project Boring No. M-30R
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (ft): 89.6 | Elevation (f): 733.8 | Driller:  Justin Millwood, NC Date Drilled: 5/14/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 42.88 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
= 4%
s T//Q
— %%
- )
B V] /
~ e Qé Y
- 1 } 13
695 N ? ; /\
- W 1T
B :ﬂ/ Z
- w497 % %
F —-]"-}":| SOIL/SAPROLITE (M1): Greenish-Black and Tan, v
B — Micaceous, Slightly Sandy, SILT With Manganese =
| 690 1 Staining and White, Medium to Fine Sand Lenses § N 41
B s g N
~ 45— S
N ] 50/ N
[ 7] WEATHERED ROCK (M2): When Sampled Becomes W 4
L 685 ] Greenish-Black and Tan, Micaceous, Silty, Medium to A > e
B —~ Fine SAND With Manganese Staining
- 50— % §,
[ -
N ] 50/
— ] m 5 >> @
- : M D
: IE % §
N ] % % 50/
- | X 4 > @
— 675 ]
[ N %
B T % 50/
: | x 4 > &
— 670 _
] >
u ] % 50/
[~ —] = 2 >>) ;
665 q Roller Cone Refusal at 69.7 ft bls % %
= & \- N I'n |




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 | FT.

Project: MNS - Groundwater Protection Project Boring No. M-30R

Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 3 of 3

Boring Depth (f): 89.6 | Elevation (f): 733.8 | Driller:  Justin Millwood, NC Date Drilled: 5/14/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 42.88 fi bls Drilling Method: Mud Rotary

Elev. Depth | Lith-

. .- Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology ~ Material Description

Construction | ¢ 50 100

+ + 4 PARTIALLY WEATHERED/FRACTURED ROCK
(WF): Medium-Grained GRANITE, Intensely Fractured,
r + + [ With Intermittent Soil Seams

| [
+
+
+

N,

(=
(=)
o

-~
w

SOUND ROCK (D): Medium-Grained QUARTZ

v &= < DIORITE With Intermittent Fine-Grained DIORITE and
Possible Volcanic Intrusion; Moderately to Intensely

N ™o | Fractured

I

655

[ep et bl
L .
p
A

o0
(=]

[=.3
L
[=}

[~-] .
wh

Lo s by vl
4
p
A

=8
£
v

IIIIIl|IlTIIIIIIIIIII|III||IIIIIIIII|I|

Boring Terminated at 89.55 ft bls

BORING LOG WITH WELL MNSLOG.GPJ LAGWGN01.GDT 3/26/08




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-30R

69

70

71

72

73

74

75

76

77

78

NQ Core

A

Roller Cone Refusal @ 69.7'

69.9' - 70.2' High Angle Joint, Heavily Weathered Surface

70.25' Horizontal Joint, Heavily Weathered Surface

70.35" - 70.45' Soil/ Weathered Rock Seam

70.9'- 71.6' Fracture Zone, Horizontal to High Angle
Fractures, Heavily Weathered Surfaces

71.7' - 71.78' Quartz Vein

72.2' Horizontal Joint. Heavily Weathered Surface

72.44' - 72.46' Quartz Vein

KRB
550585
otetalelete

0959
I
SRS
SRS
555

Core Loss

74.55' End of Run #1, REC - 82.5%. RQD - 46.4%

Core Loss

Core Loss

IIIIIII'IIIIIIIII]III Illlllllllllllllllll IIH|IJIIIII I|ll IIIIIIIIIIIIIH!II EEES

76.95' - 78.35' Fracture Zone, High Angle to Vertical
Fractures, Moderately Weathered

78
76.95' - 78.35' Fracture Zone. High Angle to Vertical
Fractures, Moderately Weathered
79
Core Loss
79.55' End of Run #2, REC - 80%, RQD - 56%
80 —
81 —
82
Volcanic Intrusion (?)
82.6' High Angle Joint, Moderate Staining
83 =
83.2' Horizontal Joint, Moderate Staining . '
—= | EXPLANATION
S 83.35' High Angle Joint, Moderate Staining .
—\ 83.6' High Angle Joint, Moderate Staining
] Meta Gabbro
—
84 83.95' Horizontal Joint, Moderate Staining D
— Quartz Diorite
84.55' End of Run #3, REC - 100%, RQD - 93% Diorite
85 §
Granite
84.55' - 85.95" Fracture Zone, Horizontal to Vertical P
Fracturing, Moderately Decomposed .0“1
. ’ L
Core Loss
86 Intense Fracturing
Fractures
End of Run
""" Contact
— Healed Joint
86.75' - 87.6' High Angle Joint, Completely Healed with Epidote
87

Page | of 2




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Core Location: M-30R

87

88

89

90

91

92

94

96

ot

B

IIIIIIIII|IIIIIIIII|IIlIlIIII|IIIIIIIll||IIIIIIII|IIIIIIIII'IIIIIIIIIIIIIIIIIIIIHIlIIIII

Coring Terminated @ §9.55'

86.75' - 87.6' High Angle Joint, Completely Healed with Epidote

87.9' High Angle Joint, Moderately Decomposed

88.15' Horizontal Joint, Moderately Decomposed

88.25' - 88.55" High Angle Joint, Moderately Decomposed

89.55' End of Run #4, REC - 100%, RQD - 59%

Page 2 of 2

EXPLANATION

Meta Gabbro

[

Quartz Diorite

Diorite

&

Granite
53]
(25

25

Core Loss

Intense Fracturing

Fractures

End of Run

Contact

Healed Joint




COMPLETION REPORT OF WELL No. M-30R

Sheet 1 of 3

PROJECT: NINS - Groundwater Protection Project ‘
PROJECT NO: 1264-06-724 "WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 42,88 ft bls :
LATITUDE: 35 25 38.92
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 02.19
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 736.99
DATE DRILLED: 5/14/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA _ WELL |z | o é
o |z Fe |l | 22 '
BESCRIPTION 3 |E5 DETAILS %5 & | 3¢ WELL CONSTRUCTION DETAILS
S jus 3 pa
w (o] il
PROTECTIVE CASING
0 0.00 733.80 | Diameter: 4" X4" -
(SN%I;JS;ZROUTE / % q N Type: Lockable Steel
. Red, I .
Micaceous. Slightly /; ; // interval: Above Grade
Sandy, Clayey, SILT /é? %
77 <
999 ° Y Type: Sch. 40 PVC
% | . 0to721ftb
a ;% // , nterva ' 0 Is
2 GROUT
j/ 1 // _ Type: Neat Cement
¢ 2/ 10 // Interval: 0 to 70 ft bls
/|
e Y, SEAL . -
' A4 Type: K-Packer + Bentonite
SOI/SAPROLITE [ +
(M1): Yellow, Red, '-__15 // . Interval: 70 to 72.3 ft bls
and Ba\;\\; tShi|ty. Fine [.I.]: /
SAND Wi
Manganese Staining; - 1.7 ‘| / FILTERPACK
Tan, Medium to Fine ||| :
S:rl:d LG:gn Fr%mme kT // lnt?r(\?;' ﬁ;ﬁ
17.00to 17.25ftbls. |73} // ra
Mg %
et SCREEN
SOIUSAPROLITE [ 2 Diameter: 2" :
(M1): White, Tan, Lk // Type: 0.010 Slotted Sch. 40 PVC
and Black, Silty, M Interval: 73.5 to 78.5 ft bls
Medium to Fi : _ .
SANDWith n1 25 //
Manganese Staining |- |1"F >
SOIUSAPROLITE [ T // ‘
(M1): White, Tan, |||} % LEGEND
Mhoameons. sighty || T - % FILTER PACK TOC TOP OF CASING
s 2 R Booow: & Sooan
1 FP  FILTER PACK
A % 5} CEMENT GROUT TSC  TOP OF SCREEN
A ZX CUTTINGS /BACKFILL ~ BSC BOTTOM OF SCREEN
o Y STATCWATERLEVEL (o  GemENT GROUT
COMPLETION REPORT OF

9751 Southern Pine Blvd.
Charlotte, North Carolina

S&ME

ENGINEERING » TESTING

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

ENVIRONMENTAL SERVICES

WELL No. M-30R

Sheet 1 of 3




PROJECT: MNS - Groundwater Protection Project

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

GROUND SURFAGE ELEVATION:
LOGGED BY: 733.8
CHECKED BY: Courtney Withei

9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING - TESTING
ENVIRONMENTAL SERVICES

WELL No. M-30R

STRATA z
E @ |E_| DETALS | g£| § | <€ WELL CONSTRUCTION DETAILS
DESCRIPTION s log Fal ] o
> Ll ~ ] ]
n o w
(See Page 1)
35
SOIL/SAPROLITE %%e
(M1): 4%
Greenish-Black, Tan, |44
and White, 11
Micaceous, Clayey, NA
SILT With A %
Manganese Staining ///_40
(continued) %
A
Vi
SOIL/SAPROLITE 1 v
(M1): Greenish-Black | r -
and Tan, Micaceous, L
Slightly Sandy, SILT |
With Manganese {4
Staining and White, 1L}
Medium to Fine Sand | {.] ‘|
Lenses 1
WEATHERED ROCK "
(M2). When Sampled ’-
Becomes L 50
Greenish-Black and
Tan, Micaceous, Silty, (
Medium to Fine L
SAND With
Manganese Staining i
(- 55
K— 60
{
- 65
PARTIALLY S 20 70.00 663.80
WEATHERED/FRACTU&EQ*_
| ROCK (WF): e 72.10 661.70 | LEGEND
% Med‘um_Gramed L‘*‘ + et 7230 661.50 .
§|CRANITE, Intensely | + + 73.50 660.30 FILTER PACK TOC TOP OF CASING
| ractured, Wt L GS  GROUND SURFACE
feme > [l S poTaNTE A
r CEMEN ouT
3 VAt g CEMENT GR TSC  TOP OF SCREEN
g JNF 8 6 AL CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
) v | 78.00 55.80 TD TOTAL DEPTH
8 NP ... W 750 65530 | ¥ STATICWATERLEVEL oG CEMENT GROUT
g
s COMPLETION REPORT OF
g
[e]
=
=
(=}
b

Sheet 2 of 3




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 : : LOGGED BY: 733.8
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Wither
STRATA z
» WELL - g | 9
- P
S|z | DETAILS |G| 8 | <
oesoreon | 8 |E= 52| 8 | 52 WELL CONSTRUCTION DETAILS
S jw= put -
0w |0 w
(See Page 1)
SOUND ROCK (D): |V, 7.
Medium-Grained - " 80,30 653.50
QUARTZDIORITE [y '~
With Intermittent Ry
Fine-Grained S
DIORITE and M ?I\
Possible Volcanic o
Intrusion; Moderately [¥,'n
to Intensely Fractured |, v
(continued) 4
T
34~ .
v
M
N 89.55 644.25
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
= BENTONITE BS  BENTONITE SEAL
\¥% FP FILTER PACK
NG CEMENT GROUT
S TSC TOP OF SCREEN
e CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATIC WATER LEVEL gé Eg{,fé';#%?gm
s &ME COMPLETION REPORT OF
A 9751 Southern Pine Blvd. WELL No. M-30R
’ Charlotte, North Carolina :
Mﬁnﬁﬁ&gg Sheet 3 of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Bormg 'Nvuan'byer: :

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

1
2.85-4.35
5*7*12

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

2
7.85-9.35
3¥6*7

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

3
12.85-14.35
3%4%7

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

4
17.85-19.35
4%6%7

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

22.85-24.35
4%6*8

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

6
27.85-29.35




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

S&ME Project No: 1264-06-724

Boring Number: M-30R

Sample No: 7
Depth (ft-bls): 32.85-34.35
Blow Count: 3*5%*6

Sample No: 8
Depth (ft-bls): 37.85-39.35
Blow Count: 4%4%*9

Sample No: 9
Depth (ft-bls): 42.85-44.35
Blow Count: 7 * 15 * 26

Sample No: 10
Depth (ft-bls): 47.85-49.35
Blow Count: 35 * 50/4

Sample No: 11
Depth (ft-bls): 52.85-54.35
Blow Count: 32 * 50/5

Sample No: 12
Depth (ft-bls): 57.85-59.35
Blow Count: 50/4

Page 2 of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project %s&ME

S&ME Project No: 1264-06-724
Boring Number: M-30R

Sample No: 13
Depth (ft-bls): 62.85-64.35 &
Blow Count: 50/4

Sample No: 14
Depth (ft-bls): 67.85-69.35
Blow Count: 50/2

Page 3 of 3




ROCK CORE PICTURES

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

Core Location: M-30R

CLASSIFICATION:

69.7' to 76.15' Medium Grained Granite

76.15' to 77.8' Medium Grained Quartz Diorite

77.8' to 79.4' Fine Grained Diorite

79.4' to 81.8' Medium Grained Quartz Diorite

81.8' to 82.65' Volcanic Intrusion (?)

82.65' to 84.55' Medium Grained Quartz Diorite

84.55' - 86.15' Fine Grained Diorite

86.15' to 89.55' Medium Grained Quartz Diorite Page 1 of 1




(CALCULATION OF-PERMEABILITY:BY THE FALLING HEAD METHOD " ;%4

(Open Hole in Uniform M‘a’terial)

Site Name: MNS - GWPP
Date: 5/14/2007
Boring L.D. M-30R
Test Interval: 38.7't0 41.7 (Soil/Saprolite)
Total Depth of Hole: 41.7 ftbls 1271.34 cm
Length of Open Hole: 3ft 91.46 cm
Transformation Ratio m= 1
- Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 1355.46 '
60 1349.85 1.74E-05 d 2 In 2mL ml
120 1345.61 1.32E-05 D H for |54
180 1341.04 1.43E-05 K, = In—
240 1336.62 1.39E-05 8-L- (12 - tl ) H2
300 1332.26 1.37E-05
360 1328.08 1.32E-05 Where:
420 1323.87 1.33E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1319.66 1.34E-05 H, is the Piezometric Head for time; t = t; (cm)
540 1315.27 1.40E-05 H, is the Piezometric Head for time; t =t, (cm)
600 1311.49 1.21E-05 D is the Diameter of the Standpipe (cm)
900 1291.59 1.29E-05 d is the diameter of the Open Length (cm),
1200 1272.16 1.27E-05 m is the Transformation Ratio, Where
1500 1253.14 1.27E-05 m= \/WKV K, is the Horizor.ﬂal Permeability,
1800 1234.39 1.27E-05 - K, is the Vertical Permeability]
2400 1197.96 1.26E-05 L is the Open Length of Hole (cm)
3000 1162.44 1.27E-05 .
3600 1127.10 1.30E-05 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
1.34E-05

Graph of Field Data

Head vs Time

1400.00
1350.00 !\\
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CALCULATION OF PERMEABILITY BY THE FALLING. HEAD METHOD

(Open Hole in Uniform Material)

2S&ME

Site Name: MNS - GWPP
Date: 5/16/2007
Boring 1.D. M-30R
Test Interval: 70.15 to 74.35 (Partially Weathered/Fractured Rock)
Total Depth of Hole: 74.35 ft bls 2266.77 cm
Length of Open Hole: 42 ft 128.05 ¢cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm)  Permeability (cm/sec) Calculations
0 2207.93
60 2081.52 1.96E-04 d 2, 1 2mL mlL
120 2035.46 7.43E-05 H, ?>4
180 2009.33 4.29E-05 Kh = ‘In
240 1984.70 4.10E-05 8-L- (t2 - tl) H,
300 1961.34 3.93E-05
360 1940.03 3.63E-05 Where:
420 1919.66 3.50E-05 K is the Horizontal Coefficient of Permeability (cm/sec)
480 1899.02 3.59E-05 H, is the Piezometric Head for time; t =t (cm)
540 1878.90 3.54E-05 H, is the Piezometric Head for time; t = t, (cm)
600 1859.27 3.49E-05 is the Diameter of the Standpipe (cm)
900 - 1767.16 3.37E-05 d is the diameter of the Open Length (cm),
1200 1685.03 3.16E-05 m is the Transformation Ratio, Where
1500 1611.71 2.95E-05 m= m K, is t.he Horizontal Permeability|
1800 154591 2.77E-05 K, is the Vertical Permeabilityj
2400 1432.99 2.52E-05 L is the Open Length of Hole (cm)
3000 1362.87 1.67E-05 '
3600 1286.46 1.92E-05 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (em/sec)
4.44E-05

Graph of Field Data

Head vs Time

2450.00
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Site Name:

Test Date:

Well Label:
Aquifer Thickness:
Screen Length:
Casing Radius:
Effective Radius:
Static Water Level:

Water Table to Screen Bottom:

Anisotropy Ratio:

Time Adjustment:
Test starts with trial 0

MNS-GWPP
5/23/2007
M-30R
40.62 feet

5. feet

1. Inches

1.5 Inches
42.88 feet
35.62 feet

1

0. Seconds

There are 57 time and drawdown measurements

Maximum head is 1.71 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
5/23/07 M-30R
1 a5
1 Bouwer and Rice parameter A= 2.7
= Bouwer and Rice parameter B = 0.5
7 In(Re/Rw) = 3.244432e+000
Analysis starts at time 9. Seconds

7 Analysis ends at time 0.9 minutes

= 16 Measurements analyzed from 4 to 19
=)
<01
£ -
= .
2 _
@ -t
3 —
T 4

1 6-002,
- Hydraulic Conductivity = 2.156e-003 cm/sec
- Transmissivity = 1.601e-002 m2/min
i L i 1 1 i i 1 I l 1 I I 1 ! L 1 I T T T L i T

0

1

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.16E-03 cm/sec

Adjusted Time (minutes)
Hois 1.71 feet at 0 Seconds




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

Boring No.: -
M-30R

Sample No.:
SS-11

Depth:

52.85 to 54.35 ft bls

Sample Déscription:
Greenish-Black, and Tan, Silty, Fine to Medium Sand With Mica

90%

100% ——-0—0-0—®

’—ﬁ

N

80%
- 70%

60%

50%

A

40%

30%

Percent Passing

20%
10%

™~

0%

e

=0 |

100

10

2p

0.1

Particle Size (mm)

T

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
0.1%

% Sand
70.5%

% Silt
26.0%

% Clay
3.4%

Adjusted for
Calculations

0%

1%

26%

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

1264-06-724

S&ME Project No.:




FETTER AND BEAR DIAGRAMS

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

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

Boring No.

M'30R 2 100

EXPLANATION -

Boring Depth: 52.85 to 54.35 ft bls ST -
. Line ot equal specitic vieid
Interval T and 3 porcont
Particle <ize -mnm
Sand 2-0.002%
Sl 0.062 510004
Clay - 0004

%Sand: 7%
% Silt: 26%

% Clay: __ 3%

Estimated Specific
Yield: _ 27%

Silt size (percent)
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.

4 5_‘—‘ ‘ I

- ~——_ PRIT T T T T 4

20l --
334
07

PERCENT BY vOL L
[
2

lﬁ‘:‘ ‘ 1 4

103 /'. 1

P ‘ 1 SPECIFIC METENTICH 3

3__// I ‘\-_— 3
1

AHHBE B E R EEE

SEIFTELR -“‘g“s‘ssssésus§
di“f{*1"

Estimated Porosity: _ 42.5%

Varlation of Poroslly, Speclific Yleld, and Speclfic Retentlon wlh Grain Size
(atter 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 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 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-31
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. | of 2
Boring Depth (ft): 50.8 | Elevation (f): 771.1 | Driller:  Justin Millwood, NC Date Drilled: 11/28/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 31.36 ft bls Drilling Method: 4%'" H.S.A.
Elev. Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | g 50 100
F _/ QQ SOIL/SAPROLITE (M1): Reddish-Brown, Micaceous,
L 770 AN Clayey, SILT ’
- 2247
F 25y
- 1994
B 10T SOIL/SAPROLITE (M1): Red and Yellow, Very
= 5—. -1 Micaceous, Silty, Fine SAND
— 765 - :: v
B mi
[ _
N 10—
— 760 q{f.
_t_ " SOIL/SAPROLITE (M1): White, Tan, and
- = b:] Reddish-Orange, Very Micaceous, Silty, Medium to Fine
— 15 T} f-]-| SAND With Manganese Staining
—1755 .7
= —+. 14
- _—1— |
- s
= -
- 20— :_. .
b— O -
—750 17
I~ - 1o
— 1 .
- ~ B
- 25— - N
— 745 K EE
= 30—~ 1 :
— 740 =1 || SOIL/SAPROLITE (M1): Brown and White, Very
B q o Micaceous, Coarse to Fine Sandy, SILT With Manganese
B —" 1] Staining; White Coarse to Fine Sand Lense From 34.75 ft to
B —.f L] 3490 s




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

-S&ME

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

S&ME, Inc.

9751 Southern Pine Blvd.
Charlotte, North Carolina
Telephone: 704-523-4726
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 Boring No. M-31
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 2 of 2
Boring Depth (ft): 50.8 | Elevation (ft): 771.1| Driller:  Justin Millwood, NC Date Drilled: 11/28/07

Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 31,36 ft bls

Drilling Method: 4%" H.S.A.

SOIL/SAPROLITE (M1): Brown and Orange, Very
Micaceous, Silty, Fine SAND With Manganese Staining

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

[ NN AR M 14]®

— 735 —

B 00— }E 13

— 730 -

B SOIL/SAPROLITE (M1): White, Silty, Medium to Fine

N 45 \sAND A M 1y

" s I SOIL/SAPROLITE (M1): Dark Brown and Light Brown,

| - | |Very Micaceous, Silty, Fine SAND With Manganese

— I -*] |Staining

N _ SOIL/SAPROLITE (M1): White, Brown, and Orange,

| - Very Micaceous, Silty, Medium to Fine SAND With

- T Manganese Staining :

- 4

= 50—}

PAY

/

Boring Terminated at 50.80 ft bls




COMPLETION REPORT OF WELL No. M-31 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

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

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 31.36 ft bis
LATITUDE: 35 25 49.36
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 27.32
DATE DRILLED: 11/28/07 ) DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
~ WELL |- | g é |
DESCRIPTION 3 |E DETAILS %5 o E[E WELL CONSTRUCTION DETAILS
s |lw® = | 3
w (] w
PROTECTIVE CASING
0 0.00 771.07 | Diameter: 4" X 4"
SOIL/SAPROLITE |/ //_ 4 N Type: Lockable Steel
fkl’velli)éish-Brown ;; “l N Interval; Above Grade
Micaceous, Cla'yey, / /5_
:g-l.rL/SAPROLlTE /// RISER CASING
, L Diameter. 2"
%?lznlw',a\?gr;nd L 5 Type: Sch. 40 PVC
Micaceous, Silty, Fine || Interval: 0 to 25 ft bls
SAND BNy _
i GROUT
] Type: Neat Cement
0 Interval: 0 to 20 ft bls
A SEAL
SOIL/SA:"RO_I‘._ITE SR Type: Bentonite
M1). White, Tan, .
R A Interval: 20 to 22.6 ft bls
Very Micaceous, Silty, |.[-1-{
SAND W NER FILTERPACK
Manganese Staining  [:11.] /| Type: #1 Filter Sand
L Interval: 22.6 to 40 ft bls
L 20 20.00 751.07
L SCREEN
22.60 748.47 | Diameter 2"
Type: 0.010 Slotted Sch. 40 PVC
Al EAH Interval: 25 to 40 ft bis
s :."— 25 2:‘
LEGEND
SR o | o FILTER PACK TOC TOP OF CASING
J-f30 o GS  GROUND SURFACE
i ¥ Bl senToNTE BS  BENTONITE SEAL
= R FP  FILTER PACK
CEMENT GROUT TSC TOP OF SCREEN
7% CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
— Y STATICWATERLEVEL (3  GeMENTaROUT

- COMPLETION REPORT OF
9751 Southern Pine Blvd. )
S&ME Charlotte, North Carolina WELL No. M-31

Sheet 1 of 2




PROJECT: NINS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECT NO: 1264-06-724 LOGGED BY: 771.1
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withe1

STRATA

WELL

DETAILS WELL CONSTRUCTION DETAILS

DEPTH
(ft)
LEGEND

DESCRIPTION

SYMBOL
DEPTH
(ft.)
ELEVATION
(i)

(See Page 1)

SOIL/SAPROLITE -
(M1): Brown and BEA
White, Very 1§
Micaceous, Coarse to
Fine Sandy, SILT
With Manganese
Staining; White
Coarse to Fine Sand | "]~
Lense From 34.75ftto|. | .1
34.90 ft bls (continued} |.-{ .

731.57
731.07

SOIL/SAPROLITE
(M1): White, Silty,
Medium to Fine
AND
SOIL/SAPROLITE
(M1): Dark Brown

720.27

(M1): White, Brown,
and Orange, Very
Micaceous, Silty,
Medium to Fine
AND With
anganese Staining
SOIL/SAPROLITE
(M1): Brown and
Orange, Very
icaceous, Silty, Fine
AND With
anganese Staining

LEGEND

[3] FiLTER PACK TOC TOP OF CASING

GS  GROUND SURFACE
Bl senToniTE BS  BENTONITE SEAL
X CEMENT GROUT FP FILTER PACK
N . TSC TOP OF SCREEN
CUTTINGS /BACKFILL ~ BSC BOTTOM OF SCREEN

STATICWATERLEVEL 03 GEMENTSRGUT

COMPLETION REPORT OF
9751 South Pine Blvd. ‘ )
S&ME oo pios v WELL No. W31

ENGINEERING » TESTING Sheet 2 of 2
ENVIRONMENTAL SERVICES

Ometn— p—

e —

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




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

Boring Number: M-31

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

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

Sample No: 3 m ' )
Depth (ft-bls): 19.3 - 20.8 | 3
Blow Count: 2%*3*4 l\qS—Q ¢

Sample No: 4
: wM-31,
Depth (ft-bls): 24.3 - 25.8

Blow Count: 2*3*4 IQLL?DLZBX,

Sample No: 5 m - 3 I

Depth (ft-bls): 29.3 - 30.8

Blow Count: 2*2*3 ﬂsl,wXI

Sample No: 6
Depth (ft-bls): 34.3 - 35.8
Blow Count: 4*6*8

M- 3)
\3\ 3-3BY

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project M

S&ME Project No: 1264-06-724
Boring Number: M-31

Sample No: 7 Ly
Depth (ft-bls): 39.3-40.8

Blow Count: 6*5*8 ‘%"40.8

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

R DR T

4:”“ g

o
Sample No: 9 e

m- 3l
Depth (ft-bls): 49.3 - 50.8

! ’
Blow Count: 16 * 28 * 22 :Hg ‘50%

Page 2 of 2



%C‘ALCULATION OE.PERMEABILITY . BY THE FALLIN G HEAD METHOD@
© i

RE

pen Hole in Umform Material)

Site Name: MNS - GWPP
Date: 11/28/2007
Boring L.D. M-31
Test Interval: 35'to 38" (Soil/Saprolite)
Total Depth of Hole: 38 ftbls 1158.54 cm
Length of Open Hole: 3ft 91.46 cm
Transformation Ratio m= 1
Performed by: Courtney Withers
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 1099.33 L
60 1097.32 7.70E-06 d? -1nl 2™ mL
120 1096.74 2.22E-06 Hl for _5'>4
180 1095.09 6.31E-06 Kh = In
240 1093.66 5.50E-06 8-L- (12 -t ) H,
300 1091.98 6.45E-06
360 1091.16 3.17E-06 Where:
420 1089.97 4.58E-06 Ky is the Horizontal Coefficient of Permeability (cm/sec)
480 1088.26 6.59E-06 H, is the Piezometric Head for time; t = t; (cm)
540 1086.07 8.49E-06 H, is the Piezometric Head for time; t = t, (cm)
600 1084.39 6.50E-06 D is the Diameter of the Standpipe (cm)
900 1075.88 6.62E-06 d is the diameter of the Open Length'(cm),
1200 1068.84 5.52E-06 m is the Transformation Ratio, Where
1500 1061.37 5.90E-06 m= /K,,/K‘, K, is the Horizontal Permeability
1800 1050.88 8.35E-06 K, is the Vertical Permeability)|
L is the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (em/sec)

5.99E-06

Graph of Field Data

Head (cm)

1110.00
1100.00
1090.00
1080.00
1070.00
1060.00
1050.00
1040.00 ; .

Head vs Time

\

\

T~

0 500 1000

Time (sec)

1500 2000




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-31

13.64 feet
15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
31.36 feet
8.64 feet

1

0. Seconds

There are 54 time and drawdown measurements

Maximum head is 2.2 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

Bouwer and Rice Graph
M-31

12/11/0

Ill]ll

01

Head Ratio (Ht/Ho)

1.e-002

] Hydraulic Conductivity = 1.121e-003 cm/sec
- Transmissivity = 4.026 meters2/day

Bouwer and Rice parameter A = 2.522
Bouwer and Rice parameter B = 0.4746
In(Re/Rw) = 2.657951e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 39. Seconds
Analysis ends at time 2.5 minutes

23 Measurements analyzed from 14 to 36

T T T T
00 05 10 15 20

T T T T T T T T T 1 I

25 30 35 40 45 50 55 60 65 70 15 80 85 9.0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.12 x 10" cm/sec

Adjusted Time (minutes)
Ho s 2.2 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 1.4 IN. 1.D. SAMPLER I FT.
Project: MNS - Groundwater Protection Project Boring No. M-32
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (fi): 60.4 | Elevation (ft): 790.1 | Driller: ‘zlg#ittle, NCCertNo. | pate Drilled: 5/3/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 51.11 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . L Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
N V¥, /| SOLL/SAPROLITE (M1): Red, Slightly Micaceous, Fine
. uZ%% Sandy, Clayey, SILT %
- nt%%
~ 1V
S ¢
- ndhY % >
n M%7
— 785 5s—/) ?f % N A
- _g A
N _ ++}.:] SOIL/SAPROLITE (M1): Tan and Red Mottled, Silty,
u — ] Fine SAND With Manganese Staining § %
— -1 Q
N + % %
780 10— §‘ > }}‘
h— -1
- .y SOIL/SAPROLITE (MI): Reddish-Tan, Clayey, Fine
|- - SAND With Manganese Staining
: : % %
L— 775 15 —_ % % N o
- - .
: ] .| SOIL/SAPROLITE (M1): Brown and White, Silty,
- —-“+:1{-"] Medium to Fine SAND With Mica and Manganese
— ] | Staining
770 20 ] % % ’X{ 9
[~ A 1 SOIL/SAPROLITE (M1): Gray, Silty, FineSAND With % %
u - | Manganese Staining N 8
[ 765 25 —_ % % A
- ::: % % Y
N 10
" o 30— '[.-| SOIL/SAPROLITE (M1): Red, Silty, Fine SAND With N o
- ~ | Manganese Staining and Pyrite
- n! % :
[ ] ‘| SOIL/SAPROLITE (M1): Gray, Silty, Fine SAND With
N — | Manganese Staining % %
= ] N N N “L




ENGINEERING « TESTING

S&ME, Inc.
9751 Southern Pine
Charlotte, North Ca

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

Blvd.
rolina

Telephone: 704-523-4726

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. 1D SAMPLER ] FT.

Project: MNS - Groundwater Protection Project

Location: Huntersville, North Carolina

Number:

1264-06-724

Sheet No. 2 of 2

Boring No. M-32

Boring Depth (ft):

60.4 | Elevation (ft): 790.1

Driller:

Jay Little, NC Cert No.
2717

Date Drilled: 5/3/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 51.11 ft bls

Drilling Method: Mud Retary

Elev, Depth | Lith-

Material Description

Well
Construction

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

(Feet) | (Feet) | ology

Penetration Resistance (Blows/Foot)

0 50

100

{ SOIL/SAPROLITE (M1): Grayish-Tan, Silty, Fine SAND

SOIL/SAPROLITE (M1): Gray, Tan, and White, Silty,
Medium to Fine SAND With Intermittent, Coarse Sand

Seams

1 SOIL/SAPROLITE (M1): Red and Tan, Slightly Clayey,

Silty, Fine SAND With Manganese Staining

SOIL/SAPROLITE (M1): Brownish-Gray, Slightly

Sandy, STLT With Manganese Staining

750 40—1':'

N -
- Y

[ 745 437 -

N 4=

[ -
740 50—

t 735 55 _

N .

- B
L 730 60— 2

WEATHERED ROCK (M2): When Sampled Becomes
Black and White, Silty, Medium to Fine SAND With Mica

50/

Mg

> &

Roller Cone Refusal at 60.40 ft bls




COMPLETION REPORT OF WELL No. M-32 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

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

PROJECT NO: 1264-06-724 ‘ WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 5111 ftbls
‘ LATITUDE: 35 2539.75
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 36.66
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 793.11
DATE DRILLED: 5/3/07 ' DATUM: MSL :
. LOGGED BY: Julie Petersen
A .
STRATA _ WELL |, | & §
. . lE= E= | iy
DESCRIPTION 2 E5 DETAILS i €l o s € WELL CONSTRU_CTION DETAILS
5 |8° - | d
PROTECTIVE CASING
0 0.00 790.13 | Diameter: 4" X 4"
;shﬂysRAezRglli.ggy ; e S N Type: Lockable Steel
Micaceous, Fine AL // Interval: Above Grade
Sandy, Clayey, SILT ; Q‘ //
(] 7 RISER CASING
//' N "
AN Diameter: 2
V] ;/ > // Type: Sch. 40 PVC
SOIL/SAPROLITE SR interval: 0 to 40 ft bls
(M1): TanandRed |“f.}f // nierva
Mottled, Silty, Fine R S GROUT
SAND With
Manganese Staining |11 -/ 0 // Type: Neat Cement
K i // Interval: 0 to 35 ft bls
SOISAPROLTE 7/ >
(M1): Reddish-Tan, / i // SEAL _ .
Clayey, Fine SAND g > Type: Bentonite
With Manganese 29 s // Interval: 35 to 37 ft bls
Staining % A '
SOIL/SAPROLITE 7 f/ FILTERPACK
X Type: #1 Filter Sand
AR, 4 Interval: 37 to 56 ft bls
to Fine SAND With //
Mica and Manganese [-}.1{:[ 20 H -
Staining 5 I // SCREEN
' / Diameter: 2"
: 1 Type: 0.010 Slotted Sch. 40 PVC
SOTAPROITE (1] < e 40 10 55 T bis
Fine SAND With AL
Manganese Staining [-|". 2_5 ///
LEGEND
SOIL/SAPROLITE T .'-*:-_30 ‘ // » FILTER PACK . Tgc TOP OF CASING
é“ﬂ%b C\?i?ﬁ Silty, Fine " - // Il senTonTE gs SERSTUgrE:TSEUSR'E:ﬁLC g
\Mangan.ese Staining // ‘ CEMENT GROUT 5’20 Eg-g%} Sl::CRKEEN
and Pyrite X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
T K // 35.00 755.13 STATICWATERLEVEL (3 CMENT GROUT
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-32
Charlotte, North Carolina .
ENGINEERING « TESTING Sheet 1 of 2

ENVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:
PROJECT NO: 1264-06-724 LOGGED BY: 790.1
PROJECT LOCATION: Huntersville, North Carolina . CHECKED BY: Julie Petersen

STRATA

WELL

DETAILS WELL CONSTRUCTION DETAILS

DEPTH
(it)
LEGEND

DESCRIPTION

SYMBOL
DEPTH
(ft.)
ELEVATION
(i)

(See Page 1)

SOIL/SAPROLITE
(M1): Gray, Silty,
Fine SAND With
Manganese Staining
(continued)
SOIL/SAPROLITE
(M1): Grayish-Tan,
Silty, Fine SAND

.753.13

SOIL/SAPROLITE
(M1): Gray, Tan, and
White, Silty, Medium
to Fine SAND With
Intermittent, Coarse
Sand Seams

SOIL/SAPROLITE
(M1): Red and Tan,
Slightly Clayey, Silty,
Fine SAND With
Manganese Staining

SOIL/SAPROLITE
(M1): Brownish-Gray,
Slightly Sandy, SILT
With Manganese
Staining

735.63
735.13
734.13

WEATHERED ROCK
(M2): When Sampled
Becomes Black and
White, Silty, Medium
to Fine SAND With
Mica

729.73

LEGEND

FILTER PACK TOC TOP OF CASING

GS  GROUND SURFACE
[l senTonnE BS  BENTONITE SEAL
% FP  FILTER PACK
~\\5 CEMENT GROUT TSC TOP OF SCREEN
X CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN

TD  TOTAL DEPTH
STATICWATERLEVEL oG CEMENT GROUT

MONITORING WELL MNSLOG.GP SBME GOT 2426108

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-32
Charlotte, North Carolina

ENGINEERING « TESTING Sheet 2 of 2
ENVIRONMENTAL SERVICES .




SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-06-72

RS R R R A e i s R R e SRR

Boring Number: M—32=

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

43-5.8
5*8*10

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

2

9.3-10.8 |

4*5*6

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

3
14.3-15.8
4*5*5

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

4
19.3-20.8
4%4+%5

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

23.7-25.2
3*4%4

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

6

28.7-30.2

3*4*6

Page 1 of 2




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

T R R SR AT i N —_——r O ————

Boring Number:

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

7
33.7-35.2
6*6*5

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

8
38.7 - 40.2
6*6*8

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

9
43.7-45.2
11*12*9

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

10

48.7-50.2 B

7*9*12

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

11
54.3-55.8
6*15*37

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

12
58.7 - 60.2
22 * 16 * 50/5

Page 2 of 2




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

Boring No.:
M-32

Sample No.:
SS-12

Depth:
59.3 to 60.8 ft bls

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

100% 00— wy
90%
80% \\
70% \ >
60% \ é
50% LN &
0 \ -t
e
40% o
&
30% “
20% _
10% -
0% yy A A =
100 10 o~ 1 01 0 0.01 - 0.001
Particle Size (mm) § §
>2 mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm ~ <0.004 mm
From Graph: % Gravel % Sand % Silt % Clay
0.4% 66.4% 26.7% 6.5%
Adjusted for ‘
Jus e 0% 67% 27% 7%
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-32 < 100

EXPLANATION -

3
Lanes ot equal speciic viekd
Iteseval 1 and 5 percent

Boring Depth: _ 593 10 60.8 t bs

0,
% Sand: 67% Particle size -mmi
Sand 2-00625
Silt 0,062 0,003

Clay - 1,003

% Silt: 27%

% Clay: 7%

Estimated Specific
Yield: _ 24%

Silt stz (percent)

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

49— |

‘Oq
35]
¥ 30]
Sl oy
a 201 N
'E (F5 I i
¥ 3 ’ 1 -
R ’/l ! SPECIFIC METENTICH ;
3 e et e——— o
I
= R 9 3 o »- MFMEr
ajd g a aggzgg-‘ ;>§’§SEZ: E
SEIEIE §41d° “Eg“syéssésgs g
a 2|~ o

Estimated Porosity: 43%

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




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 1.4 IN. I.D. SAMPLER I FT.

Project:

MNS - Groundwater Protection Project

Boring No. M-33

Location:

Huntersville, North Carolina Number: 1264-06-724

SheetNo. 1 of 2

Boring Depth (f1):

49.8 | Elevation (ft): 771.8 | Driller:  Jay Little, NC Cert No.

2717

Date Drilled: 5/11/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 27.52 ft bls

Drilling Method: Mud Rotary

Elev.
(Feet)

Depth
(Feet)

Lith-
ology

Material Description

Well
Construction

Penetration Resistance (Blows/Foot)
0 50 100
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SOIL/SAPROLITE (M1): Red, Silty, CLAY.

NN ANNNNN NN
CANNONOMNNNNNNNANNN

SOIL/SAPROLITE (M1): Reddish-Tan, Slightly Clayey,
Fine Sandy, SILT With Manganese Staining

a

“T\SOIL/SAPROLITE (M1): Red, Silty, CLAY

SOIL/SAPROLITE (M1): Reddish-Tan, Slightly Clayey,
Fine Sandy, SILT With Manganese Staining

SOIL/SAPROLITE (M1): Reddish-Tan to Yellowish-Tan,

Slightly Micaceous, Fine Sandy, SILT With Manganese
Staining

SOIL/SAPROLITE (M1): Tan, Micaceous, Fine Sandy,
SILT With Iron and Manganese Banding

SOIL/SAPROLITE (M1): Reddish-:I'an, Clayey, Fine
Sandy, SILT With Manganese Staining

SOIL/SAPROLITE (M1): Gray, Micaceous, Slightly
Clayey, Fine Sandy, SILT With Manganese Staining

L1y

SOIL/SAPROLITE (M1): Reddish-Tan, Slightly Clayey,
Fine Sandy, SILT With Manganese Staining
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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  1elephone: 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-33

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

Boring Depth (ft): 49.8 | Elevation (f): 771.8 | Driller: g%Litﬂe, NCCertNo. | Date Drilled: 5/11/07

Logged By: Julie Petersen Water Level:  Stabilized Water Level at 27.52 ft bls Drilling Method: Mud Rotary

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

(Feet) | (Feet) | ology Material Description Construction | o 50 100
— 35 11| SOIL/SAPROLITE (M1): Gray and White, Fine Sandy, DY |
B - L | SILT With Manganese Staining
- _‘ . 4. o .
L 735 1 ':.:- ':‘:~
— 1 .| SOIL/SAPROLITE (M1): Gray, Brown, and White, Silty, =
B — | Medium to Fine SAND With Iron and Manganese Staining A
B -1 (Granitic) -
- 1 15
[ 40—,
730 0
o 1 ‘”
B - /\
B 45—
— 725 | AN
N & T WEATHERED ROCK (M2): When Sampled Becomes }V S \i
— 7 Gray, Brown, and White, Silty, Medium to Fine SAND A >

\With Iron and Manganese Staining (Granitic) /
Boring Terminated at 49.80 ft bls




3/26/08

[
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COMPLETION REPORT OF WELL No. M-33

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 27.52 ft bls
LATITUDE: 35 25 42.39
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 23.61
DATE DRILLED: 5/11/07 DATUM: MSL
LOGGED BY: Julie Petersen
STRATA z
> WELL T 2|9
- = -
S |z _| DETAILS |Eg2 | & | =&
DESCRIPTION 8|5 nE| & | 3 & WELL CONSTRUCTION DETAILS
> w = -l -
n |0 |
PROTECTIVE CASING
0 0.00 771.78 | Diameter: 4" X 4"
SOIL/SAPROLITE |14/ SEN Type: Lockable Steel
ng1A)Y Red, Sitty, A N Interval:  Above Grade
Vi A :
%%
) RISER CASING
AN 5 Diameter: 2"
%% Type: Sch. 40 PVC
ﬁé// Interval: 0 to 23 ft bls
SOIL/SAPROLITE 1+
(M1): Reddish-Tan, |-}[ | GROUT
Slightly Clayey, Fine -
Sa?ldy).l S“_%-, V)(/ith KK " Type: Neat Cement
Manganese Staining |- 10 interval: 0 to 19 ft bls
SOIL/SAPROLITE A1+
M1): Red, Silty, :
Ay Ree- sty SEAL .
SOIL/SAPROLITE Type: Bentonite
(M1): Reddish-Tan, ‘T Interval; 19 to 21 ft bis
Slightly Clayey, Fine +1s
Sandy, SILT With '
anganese Staining . FILTERPACK
SOISAPROLITE -\ Tyve: #1 Fitter Sand
Yellowish-Tan, 19.00 752.78 Interval; 21 to 38 ft bls
Slightly Micaceous, ’ ’
Fine Sandy, SILT o0
tlt!n Manganese dEL § 21.00 75078 | SCREEN
SOIISAPROLITE 11 Diameter: 2"
(M1): Tan, Type: 0.010 Slotted Sch. 40 PVC
Micaceous, Fine Interval: 23 to 38 ft bls
Sandy, SILT With Iron
and Manganese
Banding
SOIL/SAPROLITE
(M1): Reddish-Tan,
Clayey, Fine Sandy, LEGEND
SILT With
Manganese Staining FILTER PACK '(I;OSC EORESESIS\SKE\CE
8 S“%IV%PROLITE [l senTonTE BS  BENTONITE SEAL
Yy (M1). Gray, 14 % CEMENT GROUT FP  FILTER PACK
Micaceous, Slightly -1 }. 1. : TSC  TOP OF SCREEN
Slayey, Fine Sandy, T % CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
! - : 7D  TOTAL DEPTH
anganese Staining STATIC WATER LEVEL cG CEMENT GROUT

MONITORING WELL MNSLOG.GPJ

9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-33

Sheet 1 of 2




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

PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

LOGGEDBY: 771.8
CHECKED BY: Julie Petersen

STRATA

WELL

DETAILS
DESCRIPTION

SYMBOL
DEPTH
(i)
DEPTH
(i)
LEGEND

ELEVATION
(ft.)

WELL CONSTRUCTION DETAILS

SOIL/SAPROLITE BN
(M1): Reddish-Tan, ][
Slightly Clayey, Fine || 1-{.T
Sandy, SILT With - 37.50
anganese Staining ’

SOIL/SAPROLITE || /1-{~ 38.00
(M1). Gray and ST
hite, Fine Sandy, S
ILT With
anganese Staining

(Granitic)

SOIL/SAPROLITE
(M1): Gray, Brown,
and White, Silty,
Medium to Fine
SAND With fron and
Manganese Staining

WEATHERED ROCK !

(M2): When Sampled 49.80
Becomes Gray,
Brown, and White,
Silty, Medium to Fine
SAND With lron and
Manganese Staining

(Granitic)

734.28
733.78

721.98

(See Page 1)

LEGEND

FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE

BENTONITE BS  BENTONITE SEAL

& CEMENT GROUT FP FILTER PACK

X TSC TOP OF SCREEN
A CUTTINGS / BACKFILL B8SC BOTTOMOF SCREEN

¥ STATICWATERLEVEL 02 cousanouT

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

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-33

Sheet 2 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project WME

S&ME Project No: 1264-06-724

Boring Number:  M-33

=
Sample No: 1
Depth (ft-bls): 3.3-4.8
Blow Count: 5*7*10
Sample No: 2
Depth (ft-bls): 8.3-9.8
Blow Count: 5*6*7
Sample No: 3
Depth (ft-bls): 13.3 - 14.8
Blow Count: 3*3*5§
Sample No: 4
Depth (ft-bls): 18.3-19.8
Blow Count: 2*3%4
Sample No: 5
Depth (ft-bls): 23.3 - 24.8
Blow Count: 3 %3 *4
Sample No: 6
Depth (ft-bls): 28.3 -29.8
Blow Count: 1%*2*2

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project %s&ME

S&ME Project No: 1264-06-724

B R A e C gl S i i

Boring Number: M-33

Sample No: 7
Depth (ft-bls): 33.3 - 34.8
Blow Count: 3%*4*7

Sample No: 8
Depth (ft-bls): 38.3 - 39.8
Blow Count: 4*6*9

Sample No: 9
Depth (ft-bls): 43.3 -44.8
Blow Count: 13 * 18 * 23

Sample No: 10
Depth (ft-bls): 48.3 - 49.8
Blow Count: 33 * 45 * 50/4

Page 2 of 2




Site Name: MNS-GWPP
Test Date: 5/21/2007
Well Label: M-33
Aquifer Thickness: 15.5 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: 27.5 feet
Water Table to Screen Bottom: 10.5 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 97 time and drawdown measurements
Maximum head is 3.369 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

Bouwer and Rice Graph
M-33

01

Head Ratio (Ht/Ho)

Hydraulic Conductivity = 1.411e-004 cm/sec
Transmissivity = 4.001e-004 m2/min

"8 These points are not included in the analysis

Bouwer and Rice parameter A = 2.766
Bouwer and Rice parameter B = 0.5328
In(Re/Rw) = 2.724824e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 45. Seconds

Analysis ends at time 29. minutes

61 Measurements analyzed from 12 to 72

1 Points not plotted because head ratio <= 0.0

T T T
5 10 15

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.41E-04 cm/sec

T T T T
25 30 35 40
Adjusted Time (minutes)

Ho is 3 369 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 ].4IN. I.D. SAMPLER 1 FT
Project: MNS - Groundwater Protection Project ' : Boring No. M-34R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (ft): 65.0 | Elevation (f): 800.7 | Driller: -21% 7Litﬂe, NCCertNo. | Date Drilled: 5/14/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 42.40 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- - . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 0 100
o [.-]:7| SOIL/SAPROLITE (M1): Reddish-Purple, Micaceous,
E 800 :1 Ret Silty, Medium to Fine SAND With Manganese Banding % %
- F4 X
: 5 - :': . % % N i 2
— 795 oL % %
- 10 _:J'::' T 1 SOIL/SAPROLITE (M1): White, Micaceous, Silty, N 56
— 790 N Medium to Fine SAND With Manganese Banding
[ 1 SOIL/SAPROLITE (M1): Orange, Fine Sandy, SILT % %
B - With Manganese Banding and Intermittent, Red and White,
| 5 N Coarse Sand Seams W n
785 I % % A
[ —_ :.. % %
N 20— % N 5
- 4 % %
N 251" % N 14
— 775 . 3 % A
u 30— % & N +4
— 770 i § § A
— -y 1 SOIL/SAPROLITE (M1): Gray and White, Micaceous,
B — Silty, Medium to Fine SAND With Manganese Staining
- _ NN IX




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. 1.D. SAMPLER [ FT.

Project: MNS - Groundwater Protection Project Boring No. M-34R
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 65.0 | Elevation (f): 800.7 | Driller: g%bitﬂe, NCCertNo. | Date Drilled: 5/14/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 42.40 ft bls

Drilling Method: Mud Rotary

Elev.
(Feet)

Depth | Lith-

Material Description

Well
Construction

Penetration Resistance (Blows/Foot)

0

50
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WEATHERED ROCK (M2): When Sampled Becomes
Gray and White, Silty, Coarse to Fine SAND

Roller Cone Refusal at 42.40 ft bls

<=
+

c ooy bl

4+

PARTIALLY WEATHERED/FRACTURED ROCK

i

\(WF): Fine-Grained GRANITE, Intensely Fractured

PARTIALLY WEATHERED/FRACTURED ROCK

\(WF): Fine-Grained QUARTZ DIORITE, Intensely

XAV I X4 M 9%

\Fractured

===

PARTIALLY WEATHERED/FRACTURED ROCK
(WF): Fine-Grained GRANITE, Intensely Fractured

PARTIALLY WEATHERED/FRACTURED ROCK
(WF): Fine-Grained QUARTZ DIORITE, Intensely
Fractured

T T T T N T 5T 5T 5T 5T 5T 5T 5757570 N
AT AT AT AT AT AT AT AT AT ATATATATATALNTAL T &

B XTI IS EES

40 A

SOUND ROCK (D): Fine-Grained QUARTZ DIORITE,
Moderately to Intensely Fractured

Fo+ o+

l

+  +
+ 4+

+ + 47
+ o+

+  +

SOUND ROCK (D): Fine-Grained GRANITE,
Moderately Fractured :

g |
ST ayTayran
e e ||
AT AT AT AL

SOUND ROCK (D): Fine-Grained QUARTZ DIORITE,
Moderately Fractured with Ductile Shear Zone from 62.1' to
63.5'

)

[ IHIESTEH I

Boring Terminated at 65.00 ft bls
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FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Core Location: M-34R

2 INQ Core

Roller Cone Refusal at 42.40 ft bls

42.6' - 43.45' Fracture Zone, Horizontal to High Angle
Fracturing, Moderate Weathering and Staining

43

F d, Highly D d and Discol
Core Loss.

} 43.45' - 44.6' Fracture Zone, Intensely Weathered and

45 45' End of Run #1, REC - 94%, RQD - 0%

45.1' and 45.25" Horizontal Joints, Moderate Staining

46.25' - 46.75' Fracture Zone, Horizontal to High Angle
Fracturing, Moderate Staining.

47

48

47.65' - 50' Fracture Zone, Horizontal to High Angle
Fracturing, Moderate to Intense Weathering with Heavy
Staining and Some Core Loss

49

50 50" End of Run #2, REC - 95%, RQD - 46%

Weath
W

50" - 52.1" Int ly Fi d and d. Horizontal

Fracturing with Heavy Decomposition.

51

d, with Some

51

52

53

54

55

56

57

58

59

60

Page 1 of 2

50' - 52.1" Intensely Fractured and Weathered. Horizontal
Fracturing with Heavy Decomposition.

52.1' to 53' Fracture Zone, Horizontal to High Angle

Fracturing, Slightly Weathered with Mod: S

: 53.6' - 53.8' Fracture Zone, Horizontal to Low Angle Fracturing,
Slightly Weath

d with Slight Staini

55' End of Run #3, REC - 90%, RQD - 32%

57.25' - 58.9' Highly Weathered and Intensely Fractured Zone,
Highly Decomposed and Heavily Stained. Horizontal to High
Angle Fracturing.

58.9' - 59.1' Fracture Zone, Horizontal to High Angle Fracturing

o with Slight Staining

9.4' - 60' High Angle Joint, Moderate Staining

End of Run #4, REC - 100%, RQD - 54%

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

ranite
0]
5
Core Loss
s
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-34R

60

61

62

63

65

67

68

69

IIIIIIIIlllllllllllllllllllllIIHIIIIII

62.1" - 63.5' Ductile Shear Zone with Low Angle to Horizontal
Fracturing. No Staining.

63.85' Low Angle Joint. No Staining.

64' Low Angle Joint. No Staining.

64.25' - 64.4' Fracture Zone. Horizontal to Vertical Fracturing.

64.6' Low Angle Joint. No Staining.

965" End of Run #5, REC - 100%, RQD - 71%

Coring Terminated at 65.0 ft bls

Page 2 of 2

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
o
[ XX
%%

Core Loss
/
7
Intense Fracturing
—  Fractures

End of Run
""" Contact

Healed Joint




Sheet 1 of 2

COMPLETION REPORT OF WELL No. M-34R

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water L.evel at
PROJECT LOCATION: Huntersville, North Carolina 42,40 ft bis
LATITUDE: 35 25 56.43
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 26.64
" DATEDRILLED: 5/14/07 DATUM: MSL
LOGGED BY: Julie Petersen
STRATA WELL a %
T Q
ol Fa| & | Em
Q | ; 3T} i
DESCRIPTION 3 o DETAILS %5 ¢ | 32 WELL CONSTRUCTION DETAILS
S W= | -
= m
‘ PROTECTIVE CASING
0 0.00 800.74 | Diameter: 4" X 4"
;S“I%I;T/SAPROLITE s N Type: Lockable Steel
Reddish-Purple, // Interval: Above Grade
Mic;mo$s,F$ilty, /
Medium to Fine % RISER CASING
Manganese Banding L 5 // Diameter: g h. 40 PVC
Type: SCh.
Interval: 0 to 56.9 ft bis
2
GROUT
S 10 // Type: Neat Cement
SOIL/SAPROLITE ST :
(MH): White, A0 // Interval: 0 to 40 ft bls
Micaceous, Silty, //
Medium to Fine SEAL
SAND With W _ ,
|Manganese Banding -1 . > Type: L%Pack:: + Btlantomte
Sanvy, LTVt~ %
andy, -
Manganese Band'i?n% / FILTERP:‘I\“CI)AK
and Intermittent, Re Type:
and White,lCoarse // Inte)rl\f;- N/A
Sand Seams SRE, // ’
1 peo Y
b SCREEN
// Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
1.1 // Interval: 56.9 to 61.9 ft bls
11 2
%
> LEGEND
AET 30 Y FILTER PACK TOC TOP OF CASING
b GS GROUND SURFACE
{ 1 Y Wl senvoniTe BS  BENTONITE SEAL
R FP FILTER PACK
// ey CEMENT GROUT TSC TOP OF SCREEN
- 4 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
T K ¥ STATICWATERLEVEL o2 o Ut

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

S&ME

9751 Southern Pine Blvd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-34R

Sheet 1 of 2




PROJECT: MNS - Groundwater Protection Project
1264-06-724
PROJECT LOCATION: Huntersville, North Carolina

PROJECT NO:

GROUND SURFACE ELEVATION:
LOGGED BY: 800.7
CHECKED BY: Julie Petersen

STRATA

DESCRIPTION

SYMBOL

DEPTH
ft.)

WELL
DETAILS

DEPTH
()
LEGEND

ELEVATION
(ft.)

WELL CONSTRUCTION DETAILS

SOIL/SAPROLITE
(M1):
White, Micaceous,
-1Silty, Medium to Fine
SAND With
Manganese Staining
l(continueo)

Gray and

WEATHERED ROCK
(M2):
Becomes Gray and
White, Silty, Coarse
to Fine SAND

When Sampled

o

L+
T+

)
(o}
0
=
3
3
Z

L4
.

EATHERED/FRACTU El

i)
(@]
(@]
-~
s
J
+

Fine-Grained
QUARTZ DIORITE,
intensely Fractured

’17’/7’17%?7’1777’1 57777”7

»§<L<L<L<:EL<L<L.<ZD<L<L<L
v

+
+
+ 4
™
[e2}
o

+
4

SOUND ROCK (D):
Fine-Grained
QUARTZ DIORITE,
TModerately to
Intensely Fractured

RS
75757,

65

SOUND ROCK (Dj:

Fine-Grained

GRANITE, )
oderately Fractured

SOUND ROCK (D):

Fine-Grained

QUARTZ DIORITE,
‘[Moderately Fractured
ith Ductile Shear
one from 62.1' to

3.5'

40.00

-

55.90
56.10
56.90

QAT

61.40
... |61.90
| 63.00

- 65.00

760.74

744.84
744.64
743.84

739.34
738.84
737.74

735.74

{See Page 1)

LEGEND
FILTER PACK

[l senToniTE

N< CEMENT GROUT

PO CUTTINGS / BACKFILL
¥ STATIC WATER LEVEL

TOC
GS
BS

. FP
TSC
BSC

TOP OF CASING
GROUND SURFACE
BENTONITE SEAL
FILTER PACK

TOP OF SCREEN
BOTTOM OF SCREEN
TOTAL DEPTH
CEMENT GROUT

155

CG

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

S&ME

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

9751 Southern Pine Bivd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-34R

Sheet 2 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

L

Boring Number:

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

43-58
3*x§5%7

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

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

143-158 §

4*5*8

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

4
19.3-20.8
5*6*7

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

5
24.3-258
4*5*%9

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

6
29.3-30.8
4*6*8

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

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

R SR
Boring Number:

Sample No: 7
Depth (ft-bls): 34.3 - 35.8
Blow Count: 6*8* 11

Sample No: 8
Depth (ft-bls): 39.3 - 40.8
Blow Count: 50/4

Page 2 of 2




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

S&ME Project No: 1264-06-724
Core Location: M-34R

CLASSIFICATION:

42 4' to 43.45' Fine Grained Granite

43.45' to 44.6' Medium Grained Quartz Diorite
44.6' to 45' Fine Grained Granite

45' to 58.9' Medium Grained Quartz Diorite
58.9' to 62' Fine Grained Granite

62' to 65' Medium Granied Quartz Diorite with Ductile Shear Zone from 62.1' to 63.5'
Page 1 of 1




CALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD
(Open Hole in Uniform Matenal) . -

Site Name: MNS - GWPP
Date: 5/15/2007
Boring LD. M-34R (Weathered/Fractured Rock)
Test Interval: 4241045
Total Depth of Hole: 45 ft 1371.95 cm
Length of Open Hole: 2.6ft . 79.27 e¢m
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head(cm) Permeability (cm/see Calculations
0 1329.02 ymL
I ot d*In| == mly,
. : . _ D H 1 D
180 1176.55 1.62E-04 Kh = -In
240 1138.11 1.54E-04 8-L-(t,-t) H,
300 1100.18 1.57E-04
360 1064.85 . 1.51E-04 Where:
420 1032.20 1.44E-04 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1001.13 1.42E-04 H, is the Piezometric Head for time; t = t; (cm)
540 971.68 1.38E-04 H, is the Piezometric Head for time; t = t, (cm)
600 944.60 1.31E-04 D is the Diameter of the Standpipe (cm)
900 837.35 1.12E-04 d is the diameter of the Open Length (cm),
1200 750.46 1.01E-04 m is the Transformation Ratio, Where
1500 675.24 9.78E-05 m= ,K,,/K K, is the HQrizontal Permeability|
1800 616.16 8.48E-05 K, is the Vertical Permeability
2400 527.59 7.19E-05 L is the Open Length of Hole (cm)
3000 465.64 5.79E-05
3600 419.21 4.87E-05 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"
MEAN PERMEABILITY (cm/sec)
1.27E-04
Graph of Field Data
Head vs Time
1400.00 y
1200.00 -
T 1000.00
L
- 800.00
«
o
I 600.00 \\\.
400.00
200.00 T T r y r r T
0 500 1000 1500 2000 2500 3000 3500 4000
Time (sec)




Site Name: MNS - GWPP
Date: 5/15/2007
Boring 1.D. M-34R (Weathered/Fractured Rock)
Test Interval: 42.4to S0
Total Depth of Hole: 50 ft 1524.39 cm
Length of Open Hole: 7.6 ft 23171 em
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 1417.23
60 1227.47 3.08E-04 d 2, In 2mL mL
120 1057.13 3.20E-04 H, | -—D—>4
180 914.48 3.11E-04 K, = -In
240 791.40 3.10E-04 8-L-(t, -1, ) H,
300 - 694.54 2.80E-04 '
360 621.86 2.37E-04 Where:
420 565.88 2.02E-04 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 497.80 2.75E-04 H, is the Piezometric Head for time; t =t (cm)
540 439.39 2.68E-04 H, is the Piezometric Head for time; t = t, (cm)
600 397.96 2.12E-04 D is the Diameter of the Standpipe (cm)
d is the diameter of the Open Length (cm),
m is the Transformation Ratio, Where
_ Ky is the Horizontal Permeability)|
m=yK./K, K, is the Vertical Permeability
L is the Open Length of Hole (cm)

MEAN PERMEABILITY (cm/sec)

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

2.72E-04

Graph of Field Data

1600.00
1400.00
1200.00
1000.00
800.00
600.00
400.00
200.00

Head (cm)

Head vs Time

0 100 200 300 400 500 600 700

Time (sec)




Site Name: MNS-GWPP
Test Date: 5/21/2007
Well Label: M-34R
Aquifer Thickness: 24.5 feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 424 feet
Water Table to Screen Bottom: 19.5 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 149 time and drawdown measurements
Maximum head is 3.821 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

"MNS-GWPP

5/121 107

Head Ratio (Ht/Ho)

Bouwer and Rice Graph
M-34R

lllllll

01

R |

Hydraulic Conductivity = 7.329e-004 cm/sec
Transmissivity = 3.284e-003 m2/min

Bouwer and Rice parameter A = 2.7
Bouwer and Rice parameter B = 0.5
In(Re/Rw) = 3.017147e+000

Analysis starts at time 9. Seconds
Analysis ends at time 3.85 minutes

75 Measurements analyzed from 4 to 78
6 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

o

IllllIIIIlIIIllllll!l”'lllllllllll
1 2

3
S

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
7.33E-04 cm/sec

IIIIlIIIIII|IIIIIIll!ll'IIlIlll|lll||lll|l”|'l[ll|]7
4 5 6 7

Adjusted Time (minutes)
Ho is 3.821 feet at 0. Seconds



BORING LOG WIiTH 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 | FT.
Project: MNS - Groundwater Protection Project Boring No. M-34DR
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 of 3
Boring Depth (f): 90.1| Elevation (ft): 800,9 | Driller: g%ﬁtﬂey NC CertNo. | Date Drilled: 5/17/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 42.77 ft bls Drilling Method: Mud Rotary

Elev. Depth | Lith-

Well Penetration Resistance (Blows/Foot)

Material Description Construction | o 50 100

(Feet) (Feet) | ology

800

wr

|'JIE.‘|'JJ.'.‘|'J

~3
hel
th

SOIL/SAPROLITE (M1): Reddish-Purple, Micaceous,
Silty, Medium to Fine SAND With Manganese Banding

S .
Lol bl by

~J
O
>

| Medium to Fine SAND With Manganese Banding

SOIL/SAPROLITE (M1): White, Micaceous, Silty,

~J
[+
W

20

-3
=]
(=4

25

~
~3
w

30

~1
~)
[=1

T U TV A VI O B

SOIL/SAPROLITE (M1): Orange, Fine Sandy, SILT
With Manganese Banding and Intermittent, Red and White,
Coarse Sand Seams

IITIIrl'IIIl]l|II|IIIﬂ[lli[rril[lfff‘[l’!’f[?i’l‘inl‘n’f[f_f#f

1 Silty, Medium to Fine SAND With Manganese Staining

SOIL/SAPROLITE (M1): Gray and White, Micaceous,

YN NYNSYNSYSYSUY NN SYSUYSHYSUY NG SYSYSY S NSYSYNGYNYSYSHYSY NG
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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-1386.

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

Project:

MNS - Groundwater Protection Project

Boring No. M-34DR

BORING LOG WITH WELL MNSLOG.GPJ LAGWGND1.GDT 3/26/08

Location:

Huntersville, North Carolina Number:

1264-06-724

SheetNo. 2 of 3

Boring Depth (ft):

90.1 | Elevation (ft): 800.9 | Driller:  Jay Little, NC Cert No.
2717

Date Drilled: §/17/07

Logged By: Julie Petersen

Water Level:  Stabilized Water Level at 42.77 ft bls

Drilling Method: Mud Rotary

Elev.
(Feet)

Depth
(Feet)

Lith-

Material Description

Well
Construction

Penetration Resistance (Blows/Foot)

0 50

100

765

I‘TII]II_Ij|IlTIIIlII|
2
S
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Lot b e

w

<
L
+
<+

=2}
<

v el e
- :

+

+

L1
<]+

ology

WEATHERED ROCK (M2): When Sampled Becomes
Gray and White, Silty, Coarse to Fine SAND

Roller Cone Refusal at 44.20 ft bls

F + +

SOUND ROCK (D): Fine-Grained GRANITE,
Moderately Fractured With Intermittent Zones of Intense

A Fracturing

SOUND ROCK (D): Medium-Grained QUARTZ
DIORITE, Intensely Fractured and Sheared

-+ o+
+ 4

SOUND ROCK (D): Fine-Grained GRANITE,
Moderately Fractured

T
N

SOUND ROCK (D): Medium-Grained QUARTZ




ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

S&ME, Inc.

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

Boring No. M-34DR

Location:

Huntersville, North Carolina

Number:

1264-06-724

SheetNo. 3 of 3

Boring Depth (ft):

90.1 | Elevation (ft): 800.9 | Driller:

Jay Little, NC Cert No.
2717

Date Drilled: 5/17/07

Logged By: Julie Petersen

Water Level:

Stabilized Water Level at 42.77 ft bls

Drilling Method: Mud Rotary

Elev.
(Feet)

Depth
(Feet)

Lith-
ology

Material Description

Well
Construction

Penetration Resistance (Blows/Foot)
50 100

730

~ ~]
[ N
(=} w

n‘f|‘|'fn'!.'|'.'rflf?-‘!lflJJJTJJ]JJIIIFTI]T_I.I
=
wn

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNDO1.GDT 3/26/08

~
wr

>®
(=]

o0
w

o
o

|
frt’
A

Lpogadlvr v terag by

N\DIORITE, Intensely Fractured and Sheared

SOUND ROCK (D): Medium-Grained QUARTZ
DIORITE, Slightly to Moderately Fractured and Sheared

SOUND ROCK (D): Fine-Grained GRANITE, Slightly

AT N A A e A L A L EVE

\Fractured

7

PARTIALLY WEATHERED/FRACTURED ROCK
(WF): Medium-Grained QUARTZ DIORITE, Intensely
Fractured

Legog b ad oo bagg

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

iﬂllllllllllllllllIHHIIIIIIIIHIIHIII'III ]

Boring Terminated at 90.10 ft bls
Lithologic Descriptions Obtained From M-34R




FIELD ROCK CORE LOG

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

Core Location: M-34DR
4 - NQ Core 53

oller Cone Refusal at 44.20 ft bls

53.1" Horizontal Joint, No Staining

45 54
5.10' End of Run #1, REC - 100%, RQD - 100%
, i . 53.9' - 54.7' Intensely Fractured Zone. Horizontal to Low
5.3 Low Angle Joint, No Staining Angle Fracturing with Moderate Staining
46 55
55.10" End of Run #3, REC - 84%, RQD - 62%
6.5' Horizontal Joint, Moderate Staining
47 56 56' Low Angle Joint, Moderate Staining
” > s K Vasticl 56.4'- 57.6' Fracture Zone. Horizontal to High Angle
rEtuTing. an 57 Fracturing with Moderate Staining.
49 58
EXPLANATION
58.35" - 58.55" Intensely Fractured Zone. Horizontal to Low Angle
Fracturing with Moderate Staining.
49.5' - 50.1' Discoloration due to weathering. 58.8' Low Angle Joint, No Staining; Meta Gabbro
0 s E
50.10" End of Run #2, REC - 100%, RQD - 50% L.
Quartz Diorite
Diorite
50.1' - 51.6' Moderately Severe Weathering with Core Loss
and Horizontal Fracturing.
51 60 ’
60.10' End of Run #4, REC - 100%, RQD - 71% Granite
(524
[
60.55' Low Angle Joint, No Staining Core Loss
60.65' Horizontal Joint, Slight Staining W
60.9' - 61' Fracturing along Contact Ld .
52 61 Intense Fracturing
Fractures
61.3' - 61.45' Fracture Zone. Horizontal to Low Angle Fracturing
with No Staining. ~— End of Run
""" Contact
61.8' - 62.05' Fracture Zone. Horizontal to Low Angle Fracturing ———— [{ealed Joint
with Slight Staining.
53 62

Page 1 of 3




FIELD ROCK CORE LOG

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

Core Location: M-34DR
62 7

62.4' and 62.45' Horizontal Joints, Moderate Staining.
71.4" - 71.7' High Angle Joints, Moderate Staining

62.8' Low Angle Joint, Moderate Staining

63 72
63.15' Low Angle Joint, Moderate Staining

63.3' Low Angle Joint, Moderate Staining

63.75' High Angle Joint, Moderate Staining

64.2' - 65.1" Intensely Fractured Zone. Horizontal to Low
Angle Fracturing with Moderate to SevereWeathering.

65 74
65.10' End of Run # 5, REC - 100%, RQD - 61%

65.35' Partially Healed Joint

74.6' Horizontal Joint, Moderate Staining

75.10" End of Run #7, REC - 100%, RQD - 92%

} 65.65' - 67" Fracture Zone. Horizontal to Vertical Fracturing
with Moderate Weathering and Staining.

75.7" to 76' Fracture Zone, Horizontal to Low Angle Fracturing
with Slight Weathering and Staining

67 76
EXPLANATION
. 167.5' Low Angle Joint, Moderate Staining. .
67.7' Contact Intact ﬁm Gabbro
68 68' High Angle Joint, Moderate Staining. 77 Q .
igh Angle Join erate Staining. 2 Diorite
Diorite
“ 68.9' Low Angle Joint, Wide Aperature, Moderate Staining
69 1 78
169.1' Low Angle Joint along Contact. Y
S
[ XX
78.4' - 78.7" High Angle Joint, Moderate Weathering and Heavy  Core Loss
Staining
69.35'-70.2' 1 ly F d Zone. Moderately to é
Severely Weathered with Heavy Staining. 78.8' Hori 1 Joint, Heavy Staining 4 .
‘ Intense Fracturing
70 ; . 79
70.10°End Of Run#6, REG:#100%; RQD:« 35% 79' - 79.4' High Angle Joint, Slightly Weathered and Heavy
Staining Fractures
End of Run
""" Contact
Healed Joint
70.85" and 70.95" Low Angle Joints, Heavy Staining
71 80

Page 2 of 3




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

Core Location: M-34DR

80 e 89
[~ ]80.10' End of Run #8 REC - 100%, RQD - 80%
0.55' Contact Intact
0.65" Horizontal Joint, Moderate Staining
81 90
90.10" End of Run #10, REC - 98%, RQD - 60%
81.3' Low Angle Joint at Contact — Coring Teriminated at90:10 ftbis
82 91 —
83 92 —
Granite Vein e
84 93 —
81.3' - 87.6' Intensely Fractured Zone. Moderate to Severe _
Weathering. Horiztontal to Vertical Fracturing with Heavy :
Staining. p—
85 94 =
85.1' End of Run # 9, REC - 100%, RQD - 34% —
i EXPLANATION
— Meta Gabbro
86 95 =— i
et Quartz Diorite
i Diorite
87 (YR Granite
- %
— 2]
— Core Loss
87.6' Low Angle Joint Along Contact ] 7
=] 77
87.9' Low Angle Joint Moderate Staining it Intense Fracturing
88 97 —
— —  Fractures
- ~— End of Run
-1 |\ 0 mmm= Contact
] — Healed Joint
89 98

n)
)
()]
[¢]
w
Qo
=
w




COMPLETION REPORT OF WELL No. M-34DR

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 42.77 ft bis
LATITUDE: 35 25 56.43
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 26.58
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 804.14
DATE DRILLED: 5/17/07 DATUM: MSL
. LOGGED BY: Julie Petersen
STRATA WELL A % .
- |1_: -t Z =~
O |z w <
DESCRIPTION 2 £ DETAILS %5 a3 £ WELL CONSTRUCTION DETAILS
> w~ -l -
w [a] L
PROTECTIVE CASING |
0 0.00 800.94 [ Diameter: 4" X 4"
?“%I;ISAPROLITE TI1 s K Type: Lockable Steel
Reddish-Purple, FH // Interval: Above Grade
Micaceous, Silty, xR
SANDWith % RISER CASING
Manganese Banding L 5 // Dlar:;t’;e: éch 40 PVC
Interval: 0 to 79.9 ft bis
2
GROUT
LT 0 ///\ Type: Neat Cement
SOIL/SAPROLITE |1 :
S Whis. el /// Interval: 0 to 38 ft bls
Micaceous, Silty, /
Medium to Fine sl SEAL
SAND With L W _ ,
Manganese Banding ] 111 // Type: K-Packer +ft Bentonite
(1, Crnge o >
anay, |
Manganese Banding % FILTERPACK
d Intermittent, Red .
:rl:d v@rﬁ?;'c%grsee // |nt:¥5:|. N;ﬁ
Sand Seams A1F /// '
Al k20 7
1N SCREEN
/// Diameter: 2"
Type: 0.010 Slotted Sch. 40 PVC
Rt // Interval: 79.9 to 89.9 ft bls
' Y
// LEGEND
1ET // FILTER PACK
RRRED > GS. GROUND SURFACE
14 %, [l senvoNTE BS  BENTONITE SEAL
1. FP  FILTER PACK
4 // § CEMENT GROUT TSC TOP OF SCREEN
1 X| CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
e K STATICWATERLEVEL o  ComeNT CROUT
COMPLETION REPORT OF

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

 SQME

ENGINEERING » TESTING
ENVIRONMENTAL SERVICES

9751 Southern Pine Blvd.
Charlotte, North Carolina

WELL No. M-34DR
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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: 800.9

CHECKED BY: Julie Petersen

STRATA z
- WELL T ) o
o~ E~
@ |E_| DETAILS | g | & | €& WELL CONSTRUCTION DETAILS
DESCRIPTION s |lag a e Qo
> [TTR=d - | B
»n |0 w -
(See Page 1)
SOIL/SAPROLITE |- °°
(M1); Gray and 1T
White, Micaceous, MmN
gg%.DMv?;!tirt‘:m to Fine |.[-{-{ 38.00 762.94
Manganese Staining |- |1~}
F(con!inued) L 40
WEATHERED ROCK
(M2): When Sampled r
Becomes Gray and -
White, Silty, Coarse k A 4
to Fine SAND
SOUND ROCK (D): + L 45
Fine-Grained TR
GRANITE, * Lt
Moderately Fractured +|
With intermittent L+ A
Zones of intense +
Fracturing F ++4_
F + 50
+ +
F o+ o
+ +1
b+
+ +T
o+ 4
+ +
L + 455
+ +
F+ oA
+ +1
o+ o
+ +f
F o+ A
+ +
-+ 460
+ +
SOUND ROCK (D) \/\ﬁ\ i
Medium-Grained - T
QUARTZDIORITE, M;'n1
Intensely Fractured VAN
and Sheared N F
=}
RN
\/Lvl\ i
SOUND ROCK (D): + +F
Fine-Grained i '; 1
GRANITE, N
Moderately Fractured \f\\'\ 70
SOUND ROCK (D). ||~ M}
Medium-Grained \QV'\ L LEGEND
QUARTZDIORITE, I~ |
Intensely Fractured [Ny '~ FILTER PACK TOC TOP OF CASING
and Sheared v ST TONITE GS  GROUND SURFACE
SOUND ROCK (D] L7 [l senvon BS  BENTONITE SEAL
Medium-Graine % FP FILTER PACK
QUARTZDIORITE, | N CEMENT GROUT TSC  TOP OF SCREEN
Slightly to Moderately (< ™| LU CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Fractured and v T | D TOTAL DEPTH
Sheared NP STATICWATERLEVEL ~ cg  CEMENT GROUT
COMPLETION REPORT OF
S&ME 9751 Southern Pine Bivd. WELL No. M-34DR
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 2 of 3

NVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 LOGGED BY: 800.9
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen
STRATA =
- WELL |z | g |8 _
-~ [P
@ [E.| DETAILS || & | ££ WELL CONSTRUCTION DETAILS
DESCRIPTION S |k o o | o
S = | =
» |a ]
(See Page 1)
\i‘rl\ -80 (EITECTT ;g;g ;31 'gi
P — R .
SOUND ROCK (D). |+ T} — 79.90 29104
Fine-Grained vy L — ) )
GRANITE, Slightly N —
Fractured Vi T —
PARTIALLY v b —
WEATHERED/FRACTYRED| o —
ROCK (WF): N ——
Medium-Grained o T —
QUARTZDIORITE, |Yi ~L —
Intensely Fractured el
SOUND ROCK (D). [ayuied ma—
Fine-Grained Breel — 89.40 711.54
DIORITE, Slightly ~ B%%% gg foa S, .~ 89.90 711.04
[Fractured J 90.10 710.84
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
BENTONITE . BS  BENTONITE SEAL
R
g omenroror [T, FLEREAK
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATIC WATER LEVEL Eg Eg{,,’g,ﬁ%’ggm
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-34DR
Charlotte, North Carolina _
ENGINEERING » TESTING Sheet 3 of 3
ENVIRONMENTAL SERVICES




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

Cofe Location: M-34DR"

Page 1 of 2




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-34DR

M-34 DR
Bor oS

CLASSIFICATION:

44.2' to 60.9' Fine Grained Granite

60.9' to 67.7' Medium Grained Quartz Diorite (Shear Zone)
67.7 to 69.1' Fine Grained Granite

69.1 to 80.55' Medium Grained Quartz Diorite (Shear Zone)
80.55' 81.3' Fine Grained Granite

81.3' to 87.6' Medium Granied Quartz Diorite

87.6' to 90.1' Fine Grained Diorite

Page 2 of 2




Site Name:

Test Date:

Well Label:

Aquifer Thickness:

Screen Length:

Casing Radius:

Effective Radius:

Static Water Level:

Water Table to Screen Bottom:
Anisotropy Ratio:

Time Adjustment:
Test starts with trial 0

MNS-GWPP
5/21/2007
M-34DR
52.13 feet
10. feet

1. Inches

1.5 Inches
42.77 feet
47.13 feet

1

0. Seconds

There are 99 time and drawdown measurements

Maximum head is 4.462 feet
Minimum head is -7.e-003 feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

Bouwer and Rice Graph
M-34DR

5{21 107

Illll

o
IIII]II

Head Ratio (Ht/Ho)

1 e-002

— Hydraulic Conductivity = 6.144e-005 cm/sec
- Transmissivity = 5.857e-004 m2/min

Bouwer and Rice parameter A = 3.8
Bouwer and Rice parameter B = 0.72
In(Re/Rw) = 3.757649e+000

Analysis starts at time 9. Seconds
Analysis ends at time 22. minutes

57 Measurements analyzed from 4 to 60
2 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

T T
0 g 10

T
15

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
6.14E-05 cm/sec

T T T T
25 30 35 40
Adjusted Time (minutes)

Ho is 4 462 feet at 0 Seconds



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 1.4IN. 1.D. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-35

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

Boring Depth (ft): 31.1 | Elevation (f): 767.3 | Driller:  Justin Millwood, NC Date Drilled: 12/11/07

Cert. No. 3439

Logged By: Scott Dacus Water Level:  Stabilized Water Level at 23.74 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
= 177 \TOPSOIL A K
- —;?é SOIL/SAPROLITE (M1): Reddish-Brown, Silty, CLAY % \

_ : /
765 :;;f %
| 7 .
B n%%% § N 15
— s VY > A| I
- V) %
- g%y N
- ni % M |
- n/%Y <
— 760 T4V >
S &K
- 11V WY
25
- 8409
- | v
B W)
N V)
— 755 w777
77
- )
- 8777
— 15—
V)
u :f?/
- N7
L 750 %%
- 7%
- 1
— 20— A ? SOIL/SAPROLITE (M1): Reddish-Brown Mixed With
— —;é / Gray, Fine Sandy, Silty, CLAY
- %%
B )
745 ] é é;
= 1AL
- —1"[7] SOIL/SAPROLITE (M1): Tan and Brown, Clayey, Silty,
B — .} Coarse to Fine SAND
— 25—}
740 .
i .
[ 30’:. |1 SOIL/SAPROLITE (MI1): Tan and Brown, Medium to
= 1" 1-.| FineSandy, SILT .
Auger Refusal at 31.10 ft bls

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




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

COMPLETION REPORT OF WELL No. M-35

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 23.74 ft bls
LATITUDE: 35 25 44.59
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 21.47
DATE DRILLED: 12/11/07 DATUM: MSL
LOGGED BY: Scott Dacus
STRATA WELL A %
_ | Z s
BESCRIPTION é E _| DETAILS E & § %5 WELL CONSTRUCTION DETAILS
S |lw LA e I e |
o o m
PROTECTIVE CASING
0 0.00 767.34 | Diameter: 4" X 4"
TOPSOIL %Y & Type: Lockable Steel
(s“ﬂ;-_/SAPROUTE v /_ N Interval: Above Grade
Reddish-Brown, Silty, ;;;
CLAY a5 RISER CASING
§§/ | 5 Diameter; 2"
# /j | Type: Sch. 40 PVC
%% Interval: 0 to 15.8 ft bls
%%
/1
/1 §§r 9.00 758.34 | GROUT
Vi Type: Neat Cement
jjﬁ- 10 Interval: 0 to 9 ft bis
27 |
fj/ | 13.00 754.34 | SEAL
% /j Type: Bentonite
A interval: 9 to 13 ft bls
9%
A
//;_ FILTERPACK
;5/ | Type: #1 Filter Sand
g Interval: 13 to 30.8 ft bls
SOIL/SAPROLITE 2 /1’/
{(M1): Reddish-Brown
Mixed With Gray, Fine /ff SCREEN
Sandy, Sitty, CLAY /1 Diameter: 2
N Type: 0.010 Slotted Sch. 40 PVC
SOIUSAPROLTE — [-[1 1 Interval: 15.8 to 30.8 ft bls
(M1): Tan and Brown, |"{-] "
Clayey, Silty, Coarse
to Fine SAND
LEGEND
30.30 737,04 FILTER PACK TOC TOP OF CASING
SOIL/SAPROLITE [ ] - - 30. . . BENTONITE GS  GROUND SURFACE
(M1): Tan and Brown, [l 5 30.80 736.54 | § BS BENTONITE SEAL
— X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATIC WATER LEVEL yé ég&éh?%’ggw
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blyd. WELL No. M-35
Charlotte, North Carolina
. Sheet 1 of 1

Sheet 1 of 1




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project WE

S&ME Project No: 1264-06-724
Boring Number: M-35

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

Sample No: 2
Depth (ft-bls): 8.5-10
Blow Count: 7 * 11 * 14

Sample No:
Depth (ft-bls):

Blow Count:

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

Sample No: 5
Depth (ft-bls): 23.5-25
Blow Count: 1%2*2

Sample No: 6
Depth (ft-bls): 28.5-30
Blow Count: 2*4* 14

Page 1 of 1




Site Name: MNS-GWPP
Test Date: 12/18/2007
Well Label: M-35
Aquifer Thickness: 12.06 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: 23.74 feet
Water Table to Screen Bottom:  7.06 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 86 time and drawdown measurements

Maximum head is 4.105 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
12/18/07 M-35
1 £y
= Bouwer and Rice parameter A = 2.313
2 Bouwer and Rice parameter B = 0.4351
i In(Re/Rw) = 2.567148e+000
] Gravel Pack Porosity: = 30. %
7] Corrected Casing Radius: = 1.844 Inches
. Analysis starts at time 72. Seconds
Analysis ends at time 8. minutes
22 Measurements analyzed from 23 to 44
01 1 Points not plotted because head ratio <= 0.0
_ 7 These points are not included in the analysis
o -t
2
&
F] ]
o
T
1.e-002
’ Hydraulic Conductivity = 3.45e-004 cm/sec
Transmissivity = 1.096 meters2/day
et T T T |

0 1
Adjusted Time (Hours)

Ho is 4.105 feet at 0. Seconds

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
3.45 x 10" cm/sec



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

Boring No.:
M-35

Sample No.:
SS-6

Depth:
-28.5t0 30 fi bls

Sample Description

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

100% r—

90%

T T

80%

70%

60%

50%

40%

30%

Percent Passing

20%

10%

0% .

100

10

2

0.1
Particle Size (mm)

0.0625 p

0.001

> 2 mm

2 mm - 0.0625 mm

© 0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.2%

% Sand
76.3%

% Silt
21.8%

% Clay
1.7%

Adjusted for
Calculations

0%

T76%

22%

2%

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

Boring No. M-35 R

EXPLANATION -

Boring Depth: 28.5t0 30 fi bls d
_— Line ot enual ~specitic seeid
Ingervald T aml 3 poercent
% Sand: 76% Panicle size -mnne
Sand 2-00025 .
Silt D062 000
Clay -"oond ’

% Silt: __ 22%

% Clay: _ 2% 2

Estimated Specific 50 %,

Yield: _ 29% £
10 -

5 /
]’{\/44; \ s \\K
. ’QL/\\ SAND \ \\ N
~ .
/ by

Silt size (percent)

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

i
W T T T TSI RO - - - - - - - - - -
\ I
35: A i
g:o«____h\ Ve e >
§ 231 1
& 20] AN
- f i
E ‘:: |'/ o
3 7 i 3
e B ! —__'SPECIFIC RETENTICH s
5] -~ . —————————— [
i
a =1 & 9 P P ) a2 -
AHHEE RS EEEEE
- g ! § 4 ) a E :5 :5 Qe Us
SHHE 3 :

Estimated Porosity: __ 42.5%

Varlation of Porosity, Specliic Yleld, and Specific Retention with Graln 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.
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-48
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (fi): 20.2 | Elevation (fi): 760.4 | Driller: g%Little, NCCertNo. | Date Drilled: 6/21/07
Logged By: Courtney Withers Water Level:  Dry Drilling Method: Mud Rotary
Elev. | Depth . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) Material Description Construction | ¢ 50 100
— 760 4 GRAVEL
N _ FILL (F): Red and Yellow, Micaceous, SILT
_ _ GRAVEL
| 5]
— 755 —
— _ FILL (F): Reddish-Brown, Micaceous, Medium to Fine
- - Sandy, Silty, CLAY
- 10—
— 750 -
N ] FILL (F): Red, Micaceous, Clayey, Medium to Fine
I 15— SAND )
745 _
B 20—

Roller Cone Refusal at 20.20 ft bls
Lithologic Description Obtained From M-48DR




COMPLETION REPORT OF WELL No. M-48 Sheet 1 of 1

PROJECT: NINS - Groundwater Protection Project
PROJECTNO: 1264-06-724 WATER LEVEL: Dry
PROJECT LOCATION: Huntersville, North Carolina

LATITUDE: 35 26 00.82

DRILLING CONTRACTOR: S&ME, Inc. : LONGITUDE: 80 56 51.63
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 760.17
DATE DRILLED: 6/21/07 DATUM: MSL
LOGGED BY: Courtney Withers -

STRATA _ WELL ] o é

O |z Esl o | B2
DESCRIPTION g E; DETAILS %5 8 55 WELL CONSTRUCT'ON DETA"_S
S |lw= | -
[5] [m] w
PROTECTIVE CASING
0.00 760.39 | Diameter: 8"
GRAVEL It

Type: Steel Flush Mount

FiLL (F): Red and
Yellow, Micaceous,
SILT

Interval: At Grade

GRAVEL 450 755.89 R.ISER CA§ING
Diameter; 2
Type: Sch. 40 PVC
FILL (F): § 6.50 75389 |pterval: O to 9.8 ft bis

Reddish-Brown,
Micaceous, Medium
to Fine Sandy, Silty,
CLAY

GROUT
Type: Neat Cement
Interval: O to 4.5 ft bls

SEAL
Type: Bentonite

FILL (F): Red,
Micaceous, Clayey,
Medium to Fine
SAND

Interval: 4.5 to 6.5 ft bis

FILTERPACK
Type: #1 Filter Sand
Interval: 6.5 to 19.8 ft bls

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

] 1e.30 741.09
e - 19,80 740.59
20.20 740.19 SCREEN
Diameter: 2"

Type: 0,010 Slotted Sch. 40 PVC
Interval: 9.8 to 19.8 ft bis

LEGEND
FILTER PACK . TOC TOP OF CASING
GS  GROUND SURFACE
J sevrone BS  BENTONITE SEAL
CEMENT GROUT FP FILTER PACK

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

Y STATICWATERLEVEL (3 comensonouT

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-48
Charlotte, North Carolina

ENGINEERING » TESTING Sheet 1 of 1
ENVIRONMENTAL SERVICES




BORING LOG WITH WELL MNSLOG.GPJ LAGWGND1.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 1 FT
Project: MNS - Groundwater Protection Project Boring No. M-48R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (f): 35.2| Elevation (fi): 760.3 | Driller: g%ﬁtﬂe, NC CertNo. | Date Drilled: 6/19/07
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 19.45 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
— 760 105 4 GRAVEL
— T FILL (F): Red and Yellow, Micaceous, SILT
— GRAVEL
755 57
rt . FILL (F): Reddish-Brown, Micaceous, Medium to Fine
N = Sandy, Silty, CLAY
[ 750 107
u _ FILL (F): Red, Micaceous, Clayey, Medium to Fine
245 15 - SAND
- ] 4
" 740 20— Roller Cone Refusal at 20.60 ft bls
| —~V\| \\'\ : PARTIALLY WEATHRED/FRACTURED ROCK (WF). ]
_ v o Coarse-Grained QUARTZ DIORITE With Intermittent
~ 4\;‘ ‘\'\ L< Soil Seams, Intensely Fractured
[ EE 2
| I YANERS
- 4L
VAW
- 25—4 '~ S i
— 735 4\/ AR«
B —Jd do
- v g
[~ -—\Ll L
F_ N RS | SOUND ROCK (D): Coarse-Grained QUARTZ
— 4 ﬂ DIORITE, Slightly Fractured
- 14 [\ L ansy
— v
- 30— e 1
— 730 "~ S| PARTIALLY WEATHERED/FRACTURED ROCK
— T+ 'd (WF): Coarse-Grained QUARTZ DIORITE With
|~ _Kf r'\ L< Intermittent Soil Seams, Intensely Fractured
| N~
- AR
L_. :Vd ~NL
VT <
T8~
B 35— -
Boring Terminated at 35.20 ft bls
Lithologic Descriptions Obtained From M-48DR




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

S&ME Project No: 1264-06-724

Core Location: M-48R
20 ——

29

Sollcr Cone Refusal at 20.60 ft bls

29.95' - 30.0' Low Angle Joint, Heavily Discolorec

21 30

21.1'- 21.3' High Angle Joint, Heavily Discolorec 310_2. End of Run #2, REC - 100%, RQD - 84%

21.7' Horizontal Joint, Heavily Discolored

o TATAYA
bod
-y X
cazavalil

22 [<2 31
Re S
RS A'Q 30.2' - 32.15" Intensely Fractured Zone With Moderate
Aol Discoloration on Surfaces

A
318

20.6' - 25.2" Intensely Fractured Zone With Soil Seams, Core
Loss; Fracture Surfaces Heavily Discolored

23 32 J
32.1'- 32.2' Low Angle Joint, Moderately Discolored
32.35' - 32.8' High Angle Joint, Moderately Discolorec
24 33
3.1' Hori 1 Joint, Moderately Discolored
25 34 B
33.1"- 35.2" Intensely Fractured Zone With Soil Seams, Core
25.2' End of Run #1, REC - 90%, RQD - 9% Loss; Fracture Surfaces Moderately Discolored
EXPLANATION
25.45' - 25.6' Horizontal and Vertical Joints, Heavily Discolored .
Meta Gabbro
26 35 — J .
XXX/ 35.2' End of Run #3, REC - 80%, RQD - 39% i
— Coring Terminated at 35.20 ft bls Quartz Diorite
26.1' - 26.7' High Angle Joint, Heavily Discolorec ] .
= Diorite
27 26.9' - 27.0' Rock Fragments, Heavily Discolorec 36 g
27.0" -27.08' Low Angle Joint, Heavily Discolorec
27.25' - 27.3' Low Angle Joint, Heavily Discolorec
Core Loss
7
7
28 Intense Fracturing
Fractures
End of Run
""" Contact
Healed Joint
29

Page 1 of 1




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

COMPLETION REPORT OF WELL No. M-48R

PROJECT: MNS - Groundwater Protection Project
PROJECT NO:  1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 19.45 ft bls
LATITUDE: 35 26 00.79
DRILLING CONTRACTOR: S&ME, Inc. . LONGITUDE: 80 56 51.61
DATE DRILLED: 6/19/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
- WELL | = | g 5
- =~
@ |E.| DETAILS | & | & <g WELL CONSTRUCTION DETAILS
DESCRIPTION S ks W gl
> W= - -~
[75] [ 17]
PROTECTIVE CASING
0.00 760.33 | Diameter; 8"
GRAVEL Type: Steel Flush Mount
FILL (F): Red and Interval: At Grade
Yellow, Micaceous,
SILT
GRAVEL RISER CASING
Diameter: 2" .
SNGR Type: Sch. 40 PVC
Reddish-Brown, Interval: 0 to 29.4 ft bls
Micz_aceous, Medi_um
E’L';\l?(e Sandy, Silty, GROUT
Type: Neat Cement
Interval: 0 to 25 ft bls
SEAL
’P\TIII.LI;1 é;), Segl. Type: K-Packer + Bentonite
1Ci us, ayey, .
Medium to Fine Interval: 25 to 28.8 ft bls
SAND
FILTERPACK
\ 4 Type: N/A
Interval: NJ/A
PARTIALLY
WEATHRED/FRACTUS
ROCK (WF): SCREEN
Coarse-Grained Diameter: 2"
QUARTZ DIORITE :
With Intermittent Soil N % |25 25.00 735.33 Type: 0.010 Slotted Sch. 40 PVC
Seams, Intensely -t Interval: 29.4 to 34.4 ft bls
Fractured NI
SOUND ROCK (D). N v |
Coarse-Grained N r 28.60 731.73
QUARTZDIORITE, [Y,'nT 28.80 731.53
|Slightly Fractured 30 29.40 73093 | LEGEND
PARTIALLY NViNE
WEATHERED/FRACTURED | FILTER PACK TOC TOP OF CASING
ROCK (WF): S GS  GROUND SURFACE
8?3{;?;33;%5 NS 33.90 726.43 | ] BENTONITE BS  BENTONITE SEAL
i R FP  FILTER PACK
With Intermittent Soil \L\vl\ 35 gg;g ;gg?g o CEMENT GROUT TSC TOP OF SCREEN
Igear?s, :jntensely I : ‘ X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
racture: :
STATIC WATER LEVEL 5?3 gg{n%';,?%:ggu-r
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ROCK CORE PICTURES

McGuire Nuclear Station - Groundwater Protection Project smE

S&ME Project No: 1264-06-724

Core Location: M-48R

CLASSIFICATION:
20.60' to 35.20' Coarse-Grained Quartz Diorite
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