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

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 [.4IN. I.D. SAMPLER I FT,

Project: MNS - Groundwater Protection Project Boring No. M-84
Location: ~ Huntersville, North Carolina Number:  1264-06-724 Sheet No. 1 of 1
Boring Depth (ft): 15.0 | Elevation (ft): 657.0 | Driller: g%Little, NCCertNo. | Date Drilled: 3/28/07

Logged By: Julie Petersen Water Level:  Stabilized Water Level at 6.94 ft bls

Drilling Method: Mud Rotary

Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 5 100

B % 7 SOIL/SAPROLITE (M1): Red, Medium to Fine Sandy,
B _? %% Silty, CLAY With Mica
= -1/ / L/
— 655 41V
B Y
N 497
N N2%%
B 1%%%
— D%

%7
- 4%%

NV

i 2%2%%
- 2977
L 650 AN/
B Vv ; Z SOIL/SAPROLITE (M1): Red, Medium to Fine Sandy,
_ _? / % Clayey, SILT
- _ /? /
B -] 9
n aatt
g 10 ][] SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine
= » N SAND (Granitic)
— 3| WEATHERED ROCK (M2): When Sampled Becomes
[— 645 —1-.4* 1~-1 \ Gray, Silty, Coarse to Fine SAND With Rock Fragments
~ UL (Granitic)
| T T SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine
= ] {ISAND (Granitic)
— - ] ] I WEATHERED ROCK (M2): When Sampled Becomes
- 15 -t

Gray, Silty, Coarse to Fine SAND With Rock Fragments
(Granitic)

SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine
AND (Granitic)

WEATHERED ROCK (M2): When Sampled Becomes
Gray, Silty, Coarse to Fine SAND With Rock Fragments
Granitic)

SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine
SAND (Granitic)

Boring Terminated at 15.00 ft bls
Lithologic Descriptions Obtained From M-84R




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

COMPLETION REPORT OF WELL No. M-84 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

DRILLING CONTRACTOR: S&ME, Inc.
DRILLING METHOD: Mud Rotary
DATE DRILLED: 3/28/07

WATER LEVEL: Stabilized Water Level at 6.94
ftbls
LATITUDE: 35 25 50.04
LONGITUDE: 80 57 18.93
TOP OF CASING ELEVATION: 659.80
DATUM: MSL
LOGGED BY: Julie Petersen

STRATA

SOIL/SAPROLITE

(M2): When Sampled
Becomes Gray, Silty,

oarse to Fine SAND
ith Rock Fragments
(Granitic)

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

AND (Granitic) .

EATHERED ROCK
(M2): When Sampled
Becomes Gray, Silty,
Coarse to Fine SAND

ith Rock Fragments
Granitic)

OIL/SAPROLITE

z
» WELL T 2 g
o |z 2l W | «Z
DESCRIPTION 2 |Eo DETAILS % €l 8| 3= WELL CONSTRUCTION DETAILS
. > u = o | -
» |0 Lt
PROTECTIVE CASING
0 0.00 656.95 | Diameter; 4" X 4"
SOIL/SAPROLITE [/ . Type: - ! |
(M1): Red, Medium [/ Q; % \ Inte)r/\f'ael' kggl\(’aebGer:;:e
to Fine Sandy, Silty, ||/ % )
CLAY Wit s [ ] ﬁf 200 555,05
i ’ ' RISER CASING
;; ; | 4.00 662.95 | L cter 2V
VI s Type: Sch. 40 PVC
1/ Interval: 0 to 5 ft bls
0
?MOIL/S'{\ZRI\OALLTE %P GROUT |
1). Red, ium + :
bl s S
Clayey, SILT ﬁ % ’
14410 '
SOIL/SAPROLITE S
Wl{)‘: rﬁ rtayl'fsmy' I SE/f\rlg;pe Bentonite
edium to Fine :
SAND (Granitic) (8 interval: 3 to 4 ft bls
WEATHEREg Ro<|:lfj T
(M2). When Sample
Becomes Gray, Silty, P 14.50 642.45 | FILTERPACK
Coarse to Fine SAND J-1.:"- 15.00 641.95 Type: #1 Filter Sand
ith Rock Fragments '
(Granitic) Interval: 4 to 15 ft bis

SCREEN
Diameter. 2"
Type: 0.010 Slotted Sch. 40 PVC
Interval: 5 to 15 ft bls

LEGEND

FILTER PACK TOC  TOP OF CASING
GS  GROUND SURFACE

Il sevronite BS  BENTONITE SEAL

\ CEMENT GROUT FP FILTER PACK

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

TD TOTAL DEPTH

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES

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

COMPLETION REPORT OF
‘WELL No. M-84

Sheet 1 of 2




PROJECT: MNS - Groundwater Protection Project - GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 LOGGED BY: 657.0
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen
STRATA
— WELL |z o |8
=~ =~
S |E_| DETAILS | & | § | €& WELL CONSTRUCTION DETAILS
DESCRIPTION 2 Bz i 1z
> W~ - —
w (@] w
(See Page 1)
(M1): Gray, Silty,
edium to Fine
AND (Granitic)
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
Bl senToNITE BS  BENTONITE SEAL
N7
CEMENT GROUT TC  TOPOF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATIC WATER LEVEL ég Eg{,fé';\,?%)ggw
s &ME COMPLETION REPORT OF
9751 Southern Pine Blvd. E -
Charlotte, North Carolina WELL No. M-84
EN R ORMENTAL SERTICRS Sheet 2 of 2




Site Name: MNS-GWPP
Test Date: 4/3/2007
Well Label: M-84
Aquifer Thickness: 12.4 feet
Screen Length: 10. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.844 Inches
Static Water Level: 7.6 feet
Water Table to Screen Bottom: 7.4 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 188 time and drawdown measurements

Maximum head is 3.007 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/3/200 M-84
”ﬁ% Bouwer and Rice parameter A = 2.342

01

] S ; l!llll

Head Ratio (Ht/Ho)

1 e-003] Hydraulic Conductivity = 1.376e-003 cm/sec
3 Transmissivity = 3.12e-003 m2/min

Bouwer and Rice parameter B = 0.4467
In(Re/Rw) = 2.399842e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 39. Seconds
Analysis ends at time 4.95 minutes

87 Measurements analyzed from 14 to 100
4 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

b S

i 1 1 1 1 1 I
0.0 05 10 15 20 25 30 35

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.38E-03 cm/sec

T T T T T T T T T
50 85 60 65 70 15 80 85 90
Adjusted Time (minutes)

Ho is 3.007 feet at 0. Seconds




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

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

ENGINEERING « TESTING Telephone: 704-523-4726

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE

WITH ASTM D-1586. .

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

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

Project: MNS ~ Groundwater Protection Project Boring No. M-84R
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 .of 1
Boring Depth (ft): 28.5| Elevation (ft): 657.8 | Driller: ggl¥7Little, NC CertNo. | Date Drilled: 3/22/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 7.90 ftbls ~ Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Reet) | (Feet) | ology | Material Description Construction | o 50 00
— YV V'V ) SOIL/SAPROLITE (M1): Red, Medium to Fine Sandy, ZINY
ngY ? Silty, CLAY With Mica ¥ NP
2% /
- 57277 SRS
. - ; a; a;
—V) RN
— 655 %% N Rp
B ig%7 2% %/
[ - ;? §> \; .
= 7 - P
X %7 a8 (.
- sV B AL
B 2%%% Y .\
= V] / / §§ \§
- n' 44 a/ DV
4 : : \2 ~<<
\__ 4% V SOIL/SAPROLITE (M1): Red, Medium to Fine Sandy, N \a
650 14? Clayey, SILT %2 Y/ A
: R%Y SRS
- 1777 4 N
- 2 s ¥ N (W
10 A Z/ gz N 48
- +§5+1-7] SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine \2 \2 A N
- ‘X\L\\\ T\SAND (Granitic) /] §g S N
[~ LA WEATHERED ROCK (M2): When Sampled Becomes NG N% N
n ST \Gray, Silty, Coarse to Fine SAND With Rock Fragments j iz %i N
— 645 o (Granitio ' IS 50/ AN
B _| SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine [ a; z; 5
B i ISAND (Granitic) §§ \§ X B/T
[ ‘:1{': i WEATHERED ROCK (M2): When Sampled Becomes 1 %/ %/ v T
. 15—k 1- "} |Gray, Silty, Coarse to Fine SAND With Rock Fragments S ‘{ 48
- T} {4+ {(Granitic) \
B A1 -1 |SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine \
[ —M\ AND (Granitic) I \
| 640 TR WU NWEATHERED ROCK (M2): When Sampled Becomes \ .
= ""]..’. ],‘f‘ Gray, Silty, Coarse to Fine SAND With Rock Fragments \
t “Frr(Granitic) - 5§)/ ¢
- ++ ++ 4_{ SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine = >>
| 20— + + | |SAND (Granitic)
B —*,* | [VEATHERED ROCK (M2): When Sampled Becomes H
- ] + + 4 |Gray, Silty, Coarse to Fine SAND With Rock Fragments
= It +¥ | |(Granitic)
l — + + | BSOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine
| 635 +++++ AND (Granitic)
_ —%+++ ++ WEATHERED ROCK (M2): When Sampled Becomes
— : + + 4 [Gray, Silty, Coarse to Fine SAND With Rock Fragments
— 25— + + | KGranitic)
—+ + 4 - -
[_ —} + + | [SOIL/SAPROLITE (M1): Gray, Silty, Medium to Fine L
B ~*,F 7| [SAND (Granitic)
| “1+ + 4 [Roller Cone Refusal at 18.7 ft bls
= T,%.*.] SOUND ROCK (D): Fine-grained GRANITE, Slightly
— 630 q + + | Fractured
— + +
Boring Terminated at 28.50 ft bls




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

S&ME Project No: 1264-06-724
Core Location: M-84R

18 NQ Core 27
~{Roller Cone Refusal at 18.70 ft bls
18.9' Low Angle Joint, No Staining
19 28
28.5" End of Run #3, REC - 98%, RQD - 98%
o Coring Terminated at 28.50 ft bls
20 29 —
0.6' End of Run #1, REC - 90%, RQD - 80% -
21 30 —
21.35'- 22.6' Ductile Shear Zone. Highly Fractured. High pu—
22 Angle to Vertical Fracturing. Moderately Weathered R —
Moderate Staining. p—
23 32 —
b EXPLANATION
= Meta Gabbro
2 n — [
—_— Quartz Diorite
— Diorite
25 34 —
25.6' End of Run #2, REC - 99%, RQD - 94% - Core Loss
] 7
= 7
26 3§ = Intense Fracturing
p— Fractures
e End of Run
- £r =mEw Contact
— Healed Joint
27 36

s
()}
(&)
o
)
-
s




COMPLETION REPORT OF WELL No. M-84R

Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at 7.90
PROJECT LOCATION: Huntersville, North Carolina ft bis
LATITUDE: 35 25 50.09
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 18.91
DATE DRILLED: 3/22/07 DATUM: MSL
. LOGGED BY: Julie Petersen
STRATA
~ WELL | = | g § |
ol F=s 0| &2 ‘
DESCRIPTION 3 |Eo DETAILS i £ g $€ WELL CONSTRUCTION DETAILS
& & i
PROTECTIVE CASING
0 0.00 657.75 ! Diameter; 6" X 6"
(S'\A(%I;_IS‘?ZR'\%L:}_'E / ﬂ,/ Type: Lockable Steel
N ed, Medium - .
{o Fine Sandy, Sitty, [/ W Interval: Above Grade
CLAY With Mica /ﬂﬁ ‘
4o RISER CASING
; A Diameter: 4" and 2"
A 5 Type: Sch. 40 PVC
ﬂ/ V/ Interval: 4": 0to 15.50 ft bls 2": 0 to 20 ft bls
1/ :
%
SOIUSAPROLITE |1/ GROUT
gﬂ; 3n eRggﬁ (lj\;l(ednum 1 ; Type: Neat Cement
Clayey, ST % ! nterval: 0 to 15 ft bls
SOIUSAPROLITE 11 10 SEAL
fm{uﬁ ’tiy'pﬁl‘y LY Type: Bentonite
i ype:
AND (Granitic) e interval: 15 to 18.7 ft bis
WEATHERED ROCK [ :
(M2); When Sagpled
Becomes Gray, Silty, pA-0r FILTERPACK
Wit Rock Fragments | 11T 18 1550|  |e4225|  Type: #2Filter Sand
Granitic ] Sk Interval: 18.7 to 28.5 ft bis
) M A IS
SOIL/SAPROLITE A
'(\I,\Ilﬁd): Grtay',:Silty, % .
edium to Fine e CREE
AND (Granitic) 2R : 18.70 639.05 | !-:;Diameter'N 2"
EATHERED ROCK | 7, * S :
(MZ). When Sampled -+++-‘_ 20 Type' 0-010 S|0ﬁed SCh. 40 PVC
Becomes Gray, Silty, | + J . - 2 " Interval: 20 to 25 ft bls
Coarse to Fine SAND +++4- o S ’
ith Rock Fragments
(Granitic) + ++ ] L=
SOIL/SGAPROLITE + 4T S LEGEND
(M1): Gray, Silty, + = o
g Mediur? o Fine) + 4] 24.50 633.25
S[SAND (Granitic -25 25.00 632.75 FILTER PACK TOC TOP OF CASING
+ +
SIWEATHERED ROCK L7, "4 GS  GROUND SURFACE
] it ol Rl Il s=nToniTE BS  BENTONITE SEAL
, 4 R7
ZfiCoarse to Fine SAND 4] N{ CEMENT GROUT e T e N
z[with Rock Fragments | + 28.50 629.25 | FX CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
g (Granitic) : TD TOTAL DEPTH
8[|SOI/SAPROLITE STATICWATERLEVEL  cg  CEMENT GROUT
Z
s » | | COMPLETION REPORT OF
s S&ME 9751 Southern Pine Bivd. WELL No. M-84R
= : Charlotte, North Carolina
3 IGINEERING » TESTING "Sheet 1 of 2
5 _

NVIRONMENTAL SERVICES




PROJECT: NNS - Groundwater Protection Project

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

GROUND SURFACE ELEVATION:

LOGGED BY: 657.8
CHECKED BY: Julie Petersen

STRATA

DESCRIPTION

SYMBOL

DEPTH
()

WELL
DETAILS

DEPTH
()
LEGEND

ELEVATION
(ft)

-WELL CONSTRUCTION DETAILS

(M1): Gray, Silty,
edium to Fine
AND (Granitic)

EATHERED ROCK
(M2): When Sampled
Becomes Gray, Silty,
Coarse to Fine SAND

ith Rock Fragments
Granitic)

OIL/SAPROLITE
(M1): Gray, Silty,

edium to Fine

AND (Granitic)

EATHERED ROCK
(M2): When Sampled
Becomes Gray, Silty,

oarse to Fine SAND

ith Rock Fragments
Granitic)

OIL/SAPROLITE
(M1): Gray, Silty,
Medium to Fine

AND (Granitic)

oller Cone Refusal

t 18.7 ft bis

OUND ROCK (D):
Fine-grained

RANITE, Slightly

ractured

LEGEND
FILTER PACK

B senTonTE
CEMENT GROUT

CUTTINGS / BACKFILL
Y STATIC WATER LEVEL

(See Page 1)

TOC

BS
FP
TSC
BSC

CG

TOP OF CASING
GROUND SURFACE
BENTONITE SEAL
FILTER PACK

TOP OF SCREEN
BOTTOM OF SCREEN
TOTAL DEPTH
CEMENT GROUT

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

S&ME

E ERING « TESTING
ENVIRONMENTAL SERVICES

9751 Southern Pine Blvd.
Chariotte, North Carolina

COMPLETION REPORT OF
WELL No. M-84R

Sheet2 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Boring Number: ~ M-84R

Sample No: 1
Depth (ft-bls): 4.2 -5.7
Blow Count: 5*6*7

Sample No: 2
Depth (ft-bls): 9.2 -10.7
Blow Count: 5*8*40

Sample No: 3
Depth (ft-bls): 13.4-13.9
Blow Count: 50/5

smene: 4 Mo Recove
Depth (ft-bls): 14.2 - 15.7

Blow Count: 38 * 28 * 20

smieve: 5 NG ROCOVE
Depth (ft-bls): 19.2 - 19.7 ry

Blow Count: 50/3

Page 1 of 1




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

S&ME Project No: 1264-06-724

Core Location: M-84R

CLASSIFICATION:
18.7' - 28.5' Fine Grained Granite with a Ductile Shear Zone from 21.35' - 22.6'

Page 1 of 1



Site Name: MNS-GWPP

Test Date: 3/26/2007

Well Label: M-84R

Test Interval: 18.7 to 25.6 ft bls (Sound Rock)
Length of Open Hole: 6.9 ft

Borehole Radius: 1.5 Inches

Effective Radius: 1.5 Inches

Anisotropy Ratio: 1

Test starts with trial 0

There are 235 time and drawdown measurements

Maximum head is 10.5 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
3426/@007 M-84R

a1

Head Ratio {Ht/Ho)

lllllll

1 e-002

Bouwer and Rice parameter C = 2.74
In(Re/Rw) = 3.690408e+000

Analysis starts at time 6. Seconds
Analysis ends at time 3.1 minutes

61 Measurements analyzed from 3 to 63

7 Hydraulic Conductivity = 1.864e-003 cm/sec

- Transmissivity = 6.137e-003 m2/min

ety i i S

T T T T T T T T T T T T T T
00 085 10 15 20 26 30 35 40 45 50 885 60 65 70

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.86E-03 cm/sec

75 80 85 90 95 100 105 110 118

Adjusted Time (minutes)
Ho is 10.5 feet at 0. Seconds




Site Name: MNS-GWPP
Test Date: 3/27/2007

Well Label: M-84R

Test Interval: 18.7 to 28.5 ft bls
Length of Open Hole: 9.8 feet

Borehole Radius: 1.5 Inches
Effective Radius: 1.5 Inches
Anisotropy Ratio: 1

Test starts with trial 0

There are 196 time and drawdown measurements
Maximum head is 9.108 feet
Minimum head is 0. feet

(Sound Rock)

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
3/127/2007

Bouwer and Rice Graph
M-84R

llllllJ\

i

01

Head Ratio (Ht/Ho)

1 e-002

l]llll

_| Hydraulic Conductivity = 2.030e-003 cm/sec
Transmissivity = 7.759e-003 m2/min

Bouwer and Rice parameter C = 3.355
In(Re/Rw) = 3.880991e+000

Analysis starts at time 0. Seconds

Analysis ends at time 3.25 minutes

66 Measurements analyzed from 1 to 66

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

i
i

1 1 I L 1 I 1 L T T 1

00 0S5 10 15 20 25

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.03E-03 cm/sec

T T T T T T T
85 90 95
Adjusted Time (minutes)

Ho is 9.108 feet at 0. Seconds




BOREHOLE PERMEABILITY TEST
ATA SHE T

PROJECT NAME AND NO.: MNS-GWPP

LOCATION: Huntersville, NC
TEST DATE: 3/27/2007
TESTED BY: Jay Little and Julie Petersen

GROUND ELEYV (ft MSL): 657.5

TEST METHOD: Double Packer Method using Multiple Pressure Tests

BOREHOLE NO.: M-84R
TEST INTERVAL: 200 to 250  bgs
TEST INTERVAL: 6375 to 6325 EL

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

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

Source of test water and clarity:

Method of cleaning hole prior to testing:

Drilling Fluid (water or type of drilling mud)

Packer Brand and Model:

Packer Inflation Pressure

Packer Length:

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

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

Diameter of borehole, d :

Radius of the borehole, r

Depth to water table (thickness of unsaturated material -above water table,U ):
Height above ground surface of pressure gauge:

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

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

Is test section above or below water table?

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

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

Diameter and type of pipe used:

Granite - Sound Rock. Fine grained with high angle to verticle fracturing
along ductile shear zone from 21.35 to 22.6 ft bls.

Catawba River - Slightly Turbid

Flushed
Water
160 psi
2.00 feet
2
- feet
5.0 feet
28.5 feet below ground surface (bgs)
3.0 inches 03 feet
0.13 feet
7.7 feet
2.8 feet ags
20.0 feet bgs
25.0 feet bgs
below
10.5 feet
__ 253  feat
1.25-inch I.D.

Packer Test M-84R (Revised).xls
Permeability Test Field Data
Page 1 of 2



FIELD DATA SHEET | -

PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-84R
LOCATION: Huntersville, NC TEST INTERVAL: 20 to 25 bgs
TEST DATE: 3/27/07 TEST INTERVAL: 63748 to 63248 EL
Water Level Flow Rate Flow Rate
Gauge Pressure () in psi Elapsed Time (minutes) (feet bgs) (total flow in gal) (gpm)
Step 1
5 0 568.50
5 1 569.00 0.50
5 2 569.40 0.40
5 5 570.30 0.30
5 10 571.90 0.32
5 15 573.50 0.32
5 20 575.00 0.30
Average 0.33 0.36
Selected stabilized flow rate to be used in calculationg 0.36
Step 2
10 0 575.20
10 1 575.30 0.10
10 2 575.90 0.60
10 5 577.20 0.43
10 10 579.30 0.42
10 15 581.40 0.42
10 20 583.50 0.42
Average| 0.41 0.40
Selected stabilized flow rate to be used in calculationg 0.40
Step 3
15 0 583.80
15 1 584.50 0.70
15 2 585.10 0.60
15 5 586.70 0.53
15 10 589.40 0.54
15 15 592.00 0.52
15 20 594.70 0.54
Average| 0.55 0.57
Selected stabilized flow rate to be used in calculationg 0.57
Step 4
10 0 595.00
10 1 595.40 0.40
10 3 596.20 0.40
10 5 597.00 0.40
Average 0.40 0.40
Selected stabilized flow rate to be used in calculationg 0.40
Step 5
5 0 597.10
5 1 597.40 0.30
5 3 598.00 0.30
5 S 598.50 0.25
Average| 0.28 0.28
Selected stabilized flow rate to be used in calculationg 0.28
NOTES:

Packer Test M-84R (Revised).xls
Permeability Test Field Data
Page 2 of 2



BOREHOLE PERMEABILITY

Oyt il B
CALCULATIONS: .
PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-84R
LOCATION: Huntersville, NC TEST INTERVAL: 20.0 25.0 bgs
TEST DATE: 3/27/2007 TEST INTERVAL: 637.5 632.5 EL
TESTED BY: Jay Little and lulic Pctersen
GROUND ELEYV (ft MSL): 657.5
TEST METHOD: Doublc Packer Mcthod using Multiple Pressure Tests
METHOD REFERENCE: Ground Water Manual, US Bureau of Reclamation, 1995, Chapter 10
RESULTS OF PERMEABILITY CALCULATIONS
MULTIPLE STEP TEST
Step Flow (Q) Pressure (psi) Lugecons Pcrmeability Permeability
(Epm) Gauge |Effective (ft/scc) (cm/scc)
1 0.36 5 10 14 4.55E-06 1.4E-04
2 0.4 10 15 10 3.3E-06 1.0E-04
3 0.57 15 20 11 3.5E-06 1.1E-04
4 0.4 10 15 10 3.3E-06 1.0E-04
5 0.28 5 10 11 3.5E-06 1.1E-04
AVERAGE| 11 3.6E-06 1.1E-04
SELECTED VALUES
Rock Description of Tested Interval:
Granite - Sound Rock. Fine grained with high angle to verticle fracturing along ductile shear zone from 21.35 to 22.6 ft bls.
TEST INTERPRETATION
Text here
Text here
EFFECTIVE PRESSURE(psi) FLOW (gpm)

5 10 15 20

25

Effective Differential Pressure (psi)

o2 o)
Z, z
7’ 2
e 4 P

5

A

K

E

Packer Test M-84R (Revised).xls
Permeability Calculations

Page 1 of 4



Ay

CALCULATED PERMEABILITY FOR STEP 1
Gauge Pressure, h2.
Flow Rate, Q:
Head loss per TEN foot section of pipe:
Hcad Loss, L:
Distance from pressure gauge to bottom of test scction, hy:
Value of hy:
Effective Head, H where H = hl+h2-L :
Determine Saturation Zone:

Sclect Zone 1,2, 0r 3

Tu=U-D+H

X = (H/Tu)*100

TwA
Determine Conductivity Coefficient

Hi

A/H

Alr

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

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

464.4
0.9

4.55E-06

psi

gpm
psi
psi
fect
feet
fect

feet
%

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

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

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

11.5 feet of water
0.001 ft*/sec
(per tables)
0.0 feet of water

9.5 psi

Zones 1 and 2 arc unsaturated, 3 is saturated

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

- cm/sec

- cm/sec

- cm/scc

- cm/sec

1.39E-04 cm/sec

3.9 square feet
True, Test Valid

CALCULATED PERMEABILITY FOR STEP 2
Gauge Pressure, h2.

Flow Rate, Q:
Head loss per TEN foot scction of pipe:
Head Loss, L :
Distance from pressure gauge to bottom of test section, hy:
Valuc of h;:
Effective Head, H where H = hI+h2-L .
Determine Saturation Zone:

Sclect Zone 1,2, 0or 3

Tu=U-D+H

X = (H/Tu)*100

TwA
Determine Conductivity Coefficient

H/r

A/H

Al

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

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

10

0.40
0.0
0.0
10.5
10.5
33.6

16.3
206.2
33

40

64

3.32E-06

psi
gpm
psi
psi
feet
feet
feet

feet
%

ft/sec
ft/sec
ft/sec
ft/sec
ft/sec

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

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

23.1 feet of water

0.001 ft’/sec
(per tablcs)
0.0 feet of water

14.5 psi

Zones | and 2 arc unsaturated, 3 is saturated

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

- cm/sec

- cm/sec

- cm/sec

- cm/sec

1.01E-04 cm/sec

3.9 squarc fect
True, Test Valid

Packer Test M-84R (Revised).xls
Permeability Calculations
Page 2 of 4



CALCULATED PERMEABILITY FOR STEP 3
Gauge Pressure, h2.

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

Select Zone 1,2, 0r 3

Tu=U-D+H

X = (H/Tu)*100

Tu/A
Determine Conductivity Coefficient

Hir

AH

Alr

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

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

3.52E-06

psi
gpm
psi
psi
feet
feet
feet

feet
%

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

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

Is Q/a * (estimated porosity) > 10?77

34.6 feet of water

0.001 ft*/sec

(per tables)
0.0 fect of water

19.5 psi

Zonges 1 and 2 arc unsaturated, 3 is saturated

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

Cu for Zonc 1

Cs for Zones 2 and 3
- cm/sec
- - cm/sec
- cm/sec
- cm/sec

1.07E-04 cm/sec

3.9 square feet

True, Test Valid

CALCULATED PERMEABILITY FOR STEP 4
Gauge Pressure, h2.

Flow Rate, Q:
Head loss per TEN foot scction of pipe:
Head Loss, L:
Distance from pressure gauge to bottom of test scction, hy:
Value of h;:
Effective Head, H where H = hl1+h2-L .
Determine Saturation Zone:

Sclect Zone 1,2, or 3

Tu=U-D+H

X = (H/Tu)*100

TwA
Determine Conductivity Coefficient

H/r

AM

Al :

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

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

10

0.40
0.0
0.0

10.5

10.5

33.6

16.3
206.2
3.3

40

64

3.32E-06

psi
gpm
psi
psi
feet
feet
feet

feet
%

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

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

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

23.1 feet of water

0.001 ft’/sec

(per tables)
0.0 feet of water

14.5 psi

Zones 1 and 2 arc unsaturatcd, 3 is saturated

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

Cu for Zone 1

Cs for Zones 2 and 3
- cm/sec
- cm/sec
- cm/sec
- cm/scc
1.01E-04 cm/sec

3.9 square fect

True, Test Valid

Packer Test M-84R (Revised).xls
Permeability Calculations
Page 3 of 4



CALCULATED PERMEABILITY FOR STEP 5§
Gauge Pressure, h2,

Flow Rate, Q:
Head loss per TEN foot scction of pipe:
Head Loss, L:
Distance from pressurc gauge to bottom of test scction, hy:
Value of h;:
Effective Head, H where H = hi+h2-L :
Determine Saturation Zone:

Select Zone 1,2, 0r 3

Tu=U-D+H

X = (H/Tu)*100

TwWA
Determine Conductivity Coefficient

Hrr

AMH

Alr

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

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

0.28
0.0
0.0

10.5

105

22.0

47
464.4
0.9

psi

gpm .

psi
psi
fect
feet
feet

feet
%

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

3.54E-06 ft/scc

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

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

11.5 feet of water

0.001 ft'/sec

(per tables)
0.0 feet of water

9.5 psi

Zones 1 and 2 are unsaturated, 3 is saturated

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

Cs for Zones 2 and 3

cm/scc
cm/scc
cm/scc
cm/sec

1.08E-04 cm/scc

3.9 square fect

True, Test Valid

Packer Test M-84R (Revised).xls
Permeability Calculations
Page 4 of 4



Site Name: MNS-GWPP

Test Date: 4/2/2007
Well Label: M-84R
Aquifer Thickness: 22.4 feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.173 Inches
Static Water Level: 7.6 feet
Water Table to Screen Bottom: 17.4 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 101 time and drawdown measurements
Maximum head is 4.993 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/2/2007 M-84R
1
5 ) Bouwer and Rice parameter A = 2.7
g Bouwer and Rice parameter B = 0.5
] In(Re/Rw) = 2.972055e+000
Gravel Pack Porosity: = 30. %
B Corrected Casing Radius: = 1.173 Inches
4 Analysis starts at time 3. Seconds
Analysis ends at time 1.8 minutes
] 36 Measurements analyzed from 2 to 37
°
To1 -]
£ ~
= ]
£ ]
@ -
° ]
T 2
1 e-0024 -
7 Hydraulic Conductivity = 3.043e-003 cm/sec -
- Transmissivity = 1.247e-002 m2/min
Illllllllllllllllllllllllllllllllll'llllllllllilIIIIIIIIIII
0 1 2 3 4
Adjusted Time {minutes)
Analysis by Julie Petersen of S&ME, Inc. Ho is 4.993 feet at 0 Seconds
PERMEABILITY

3.04E-03 cm/sec



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

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-85
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (ft): 20.7| Elevation (fi): 659.5| Driller:  Justin Millwood, NC Date Drilled: 3/23/07

Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 5.39 ft bls Drilling Method: Mud Rotary

Elev. Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
F | ? SOIL/SAPROLITE (M1): Reddish-Brown, Medium to
- j; / % Fine Sandy, Silty, CLAY
i )
— V)
. a0
B N %%
B v
N RG99
— 655 —éé /
- s
- 2777
B 29%Y
- 7%
r_ —
B — Q
B )
: -0} "| SOIL/SAPROLITE (M1): Red and Tan, Micaceous,
650 11| Medium to Fine Sandy, SILT
- 10—
- 1
B _/¢V SOIL/SAPROLITE (M1): Tan, Micaceous, Clayey, SILT
_ 645 j; éﬂ
| 7
B N 44/
[ ST \_N WEATHERED ROCK (M2): When Sampled Becomes
| 1[I /| \ Brown, Black, Green, and White, Micaceous, Fine Sandy,
= -~ SILT With Coarse Sandy, Quartz Veins and Rock
— — Fragments (Granitic)
B - SOIL/SAPROLITE (M1): Brown, Black, Green, and
— 640 20 White, Micaceous, Fine Sandy, SILT With Coarse Sandy,
B _R Quartz Veins and Rock Fragments (Granitic)

WEATHERED ROCK (M2): When Sampled Becomes
Brown, Black, Green, and White, Micaceous, Fine Sandy,
SILT With Coarse Sandy, Quartz Veins and Rock
Fragments (Granitic)

Roller Cone Refusal at 20.65 ft bls




COMPLETION REPORT OF WELL No. M-85  Sheet 1 0f 2

PROJECT: MNS - Groundwater Protection Prdject

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

DRILLING CONTRACTOR: S&ME, Inc.
DRILLING METHOD: Mud Rotary
DATE DRILLED: 3/23/07

WATER LEVEL: Stabilized Water Level at 5.39
ft bls
LATITUDE: 35 25 53.23
LONGITUDE: 8057 19.72
TOP OF CASING ELEVATION: 662.72
DATUM: MSL
LOGGED BY: Courtney Withers

STRATA _ WELL . o é
3 | E=| & | Ex
oescrrmon | 8 |Eg| OFTALS | 2| B | &2 WELL CONSTRUCTION DETAILS
AL i
PROTECTIVE CASING
0.00 659.50 | Diameter: 4" X 4"
SOIL/SAPROLITE //'/ Type: Lockable Steel
(M1): %% Interval: Above Grade
Redqish-Broyvn, /] A niervat.
IgEdcliumSt"l) FlréeLAY /// 3.00 656.50
andy. Sity. 447 { 350 s56.00| RISER CASING
YA . Diameter, 2"
%% Type: Sch. 40 PVC
j;; Interval: 0 to 4 ft bls
I/
9%% GROUT
6/,/‘ Type: Neat Cement
SOIL/SAPROLITE A Interval: 0 to 3 ft bis
{(M1). Red and Tan,
Micaceous, Medium
to Fine Sandy, SILT . SEAL
+ Type: Bentonite
T Interval: 3 to 3.5 ft bls
SOIL/SAPROLITE A 13.38 242-28
(M1): Tan, NN A 4. 45,
ST ey j/; FILIiEPﬁ}éilter Sand
1 ; Interval: 3.5 to 14 ft bis
WEATHERED ROCK 51,1
(M2): When Sampled | .} .
Beccln(mes Brown, 4 SCREEN
Black, Green, and i . g
Fine Sandy. ST \ e epe: 0010 Slotted Sch. 40 PVC
With Coarse Sandy, 20.65 638.85| Interval: 4to 14 ftbls

Quartz Veins and
Rock Fragments
(Granitic)
SOIL/SAPROLITE
(M1): Brown, Black,
Green, and White,
Micaceous, Fine
Sandy, SILT With
Coarse Sandy, Quartz
eins and Rock
Fragments (Granitic)
EATHERED ROCK
(M2): When Sampled
Becomes Brown,

LEGEND
FILTER PACK TOC TOP OF CASING

_ GS  GROUND SURFACE
| BENTONITE BS  BENTONITE SEAL
&//’ CEMENT GROUT FP FILTER PACK

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

™D TOTAL DEPTH

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

ENGINEERING - TESTING
ENVIRONMENTAL SERVICES

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

COMPLETION REPORT OF
WELL No. M-85

Sheet 1 of 2




PROJECT: NNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

MONITORING WELL MNSLOG.GPJ SSME.GOT 3/26/08

PROJECT NO: 1264-06-724 : LOGGED BY: 659.5
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withet
STRATA z
” WELL T 2 o
-~ =~
@ |E_| DETAILS | a2 | & | £ WELL CONSTRUCTION DETAILS
DESCRIPTION S |k w o | o
5> w~= - o |
» |0 1T}
(See Page 1)
Black, Green, and
hite, Micaceous,
Fine Sandy, SILT
ith Coarse Sandy,
uartz Veins and
Rock Fragments
Granitic)
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
[l senToniTE BS  BENTONITE SEAL
R
ceventorour e FUTEREACK
CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
Y STATIC WATER LEVEL é% ggnT,,’gNI%EGngUT
COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-85
Charlotte, North Carolina
Sheet 2 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Boring Number:

Sample No: 1
Depth (ft-bls): 3.17 - 4.67
Blow Count: 3*4*6

Sample No: 2
Depth (ft-bls): 8.17 - 9.67
Blow Count: 2*3%*4 §

Sample No: 3
Depth (ft-bls): 13.17-14.67
Blow Count: 2*2*3

Sample No: 4
Depth (ft-bls): 18.17-19.67
Blow Count: 13 * 11 * 14

Page 1 of 1




Site Name: MNS-GWPP
Test Date: 4/3/2007
Well Label: M-85
Aquifer Thickness: 13.9 feet
Screen Length: 10. feet
Casing Radius: 1. Inches
Effective Radius: 3. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 1.844 Inches
Static Water Level: 5.1 feet
Water Table to Screen Bottom: 8.9 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 60 time and drawdown measurements
Maximum head is 3.22 feet

Minimum

head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/3/2007 M-85
1 4.
?W Bouwer and Rice parameter A = 2.558
7] ?% Bouwer and Rice parameter B = 0.4797
— & In(Re/Rw) = 2.452145e+000
4 % Gravel Pack Porosity: = 30. %
- Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 120. Seconds
- Analysis ends at time 12.5 minutes
20 Measurements analyzed from 23 to 42
1 Points not plotted because head ratio <= 0.0
o Oh— These points are not included in the analysis
5 p
=
£
= ]
= =
x
'8 -
T
1 6002 )
3 %
- Hydraulic Conductivity = 3.686e-004 cm/sec g
| Transmissivity = 9.37e-004 m2/min
i I T 1 T

0

5 10

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
3.69E-04 cm/sec

20 25 30
Adjusted Time (minutes)

Ho is 3 22 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 1 FT.

Project: MNS - Groundwater Protection Project Boring No. M-91

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

Boring Depth (f): 39.0 | Elevation (ft): 745.7| Driller: g%Litﬂe, NCCertNo. | Date Drilled: 1/8/08

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 28.50 fi bls Drilling Method: 4% H.S.A.

Elev. Depth | Lith-

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

Construction | ¢ 50 100,

— \GRASS/ROOTMAT Va

745 SOIL/SAPROLITE (M1): Red, Yellow, and Tan,
Micaceous, Slightly Sandy, Clayey, SILT

N

o

DN

G,

NYNYN

&

(9.}

Looga o rrataaan

SOOOOIOSSANNNNNN
N

SOODNUNNNNNNY

-~)

&

[=]
77

X

K

A

&

X/

<

ALLUVIAL (S): Red, Micaceous, Silty, CLAY With
Pebbles

L]
&

<k

4

T
X

7K

~1
[¥%]
[

OUOUNONINNINONNNSINNONANNNANN

SOOUNEIRNRNNINNANY

Ly
NSO

2

</

&

SOIL/SAPROLITE (M1): Reddish-Yellow, Micaceous,
Clayey, SILT With Manganese Staining

NN

Lo b

NN SN OO UONNNNN Y

7N

<
o}
=
<

7K

FNYSYSUYSUYSYYSYSYSYNYSYSYSYNY SN,

4

SOOI N
7,

X

&

Y/

X

SOIL/SAPROLITE (M1): Red and Yellow Mottled,
Micaceous, SILT With Manganese Staining

|

2

N«

[\
o
I

IIIl]llllTllTT[lll17jIll|)lil]lllllll|ITIII‘I‘IIIII_[

|
~3
[\
o

[\®]
wh
Lo b a e by

SOIL/SAPROLITE (M1): Reddish-Brown, Tan, and
White, Fine Sandy, SILT With Manganese Staining and
Rock Fragments

I

B III|IIIT
=
t
w
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BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

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

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING ~ Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 : DRIVE 1.4 IN. I.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-91
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 39.0 | Elevation (R): 745,7 | Driller: "zh% 7Little, NC CertNo. | Date Drilled: 1/8/08
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 28.50 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

]
Ll

35— |-
710

AL

[ T T

Boring Terminated at 39.00 ft bls
Lithologic Descriptions Obtained From M-91R




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

COMPLETION REPORT OF WELL No. M-91

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 28.50 ft bls
LATITUDE: 352554.79
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 08.40
DATE DRILLED: 1/8/08 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
- WELL |- | g é
o | Eo | W | g2
DESCRIPTION 8 |E DETAILS gg ¢ | 3€ WELL CONSTRUCTION DETAILS
S s | -
= T}
, PROTECTIVE CASING
0 0.00 745.72 | Diameter: 4" X 4"
GRASSIROOTMAT _ /77> g Type: Lockable Steel
SOILSAPROLITE [0 f Interval: Above Grade
(M1): Red, Yellow, % [+
andJlan.SMigaceous. %% .
Slightly Sandy, i
Clayey, SILT ;;/ R.ISER CA§ING
A Diameter: 2
AT S Type: Sch. 40 PVC
A1 Interval: 0 to 24 ft bis
0
/]
“ GROUT
ALLUVIAL (S): Red, |/
Micaceous, Silty, /é; Type: Neat Cement
CLAY With Pebbles (/[ A4 40 interval: 0 to 20 ft bls
%%
/ -
e SEAL
%% Type: Bentonite
SOIL/SAPROLITE 9% Interval: 20 to 22 ft bis
(M1): A
Reddish-Yellow, VINA-15
Micaceous, Clayey, /// FILTERPACK
SILT With 5% i
Manganese Staining LA Type: #1 Filter Sand
% Interval: 22 to 39 ft bls
SOIL/SAPROLITE
(M1): Red and Yellow
Mottled, Micaceous, L 20 20.00 725721 SCREEN
I\Slllé.: \ell\gtahse Stainin 3 Diameter: 2"
s ’ 22.00 72372]  Type: 0.010 Slotted Sch. 40 PVC
: Interval: 24 to 39 ft bls
-25
LEGEND
SITSAPROLITE FILTER PACK TOC TOP OF CASING
S GS GROUND SURFACE
(ML )u|  Srown T 1. BENTONITE Eg BENTONITI(E; ’?EAL
Reddish-Brown, Tan, gL \¥% FILTER PA
and White, Fine 1o N CEMENT GROUT TSC  TOP OF SCREEN
Sandy, SILT With ' "_.‘_! CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Manganese Staining TD TOTAL DEPTH
and Rock Fragments Y STATICWATERLEVEL oG CEMENT GROUT
COMPLETION REPORT OF
9751 Southern Pine Bivd. .
S&ME Charlotte, North Carolina WELL No. M-91
ENGINEERING » TESTING Sheet 1 of 2




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: 745.7
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withel
STRATA =z
- WELL T = @)
- [
. O |r | DETAILS |E2| ¥ | <&
DESCRIPTION 8 E Ge| 0| S€ WELL CONSTRUCTION DETAILS
> W~ - -
[77] [m] w
(See Page 1)
SOIL/SAPROLITE RS
(M1): HE A
Reddish-Brown, Tan, : '_35
and White, Fine .
Sandy, SILT With 1T
Manganese Staining | [.]. |
and Rock Fragments . .
(continued) RN .o+ 38.50 707.22
- =1 39,00 706.72
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
[l senvtoniTE BS  BENTONITE SEAL
%/ FP FILTER PACK
}S.‘ CEMENT GROUT TSC TOP OF SCREEN
B CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATICWATERLEVEL 03 GEMENT CROUT
‘ COMPLETION REPORT OF
S&ME 9751 Southern Pine Bivd. WELL No. M-91
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 2 of 2
4NVIRONMENTAL SERVICES




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
1/10/2008
M-91

15.5 feet

15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
28.5 feet
10.5 feet

1

0. Seconds

There are 95 time and drawdown measurements

Maximum head is 2.638 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
1{1 0/08

Bouwer and Rice Graph
M-91

1

o
-

Head Ratio (Ht/Ho)

1.e-002]

7 Hydraulic Conductivity = 5.549e-004 cm/sec
- Transmissivity = 2.265 meters2/day

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 15. Seconds
Analysis ends at time 4.2 minutes

52 Measurements analyzed from 6 to 57

T T T T T T
00 05 10 15 20 25

30 35 40 45

T T T T
50 55 60 65

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
5.55x 10" cm/sec

T T T T T T T T T T T
70 75 80 85 90 95 100 105 110 115 120
Adjusted Time (minutes)

Ho is 2.638 feet at 0. Seconds




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT_3/26/08

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

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

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

Project: MNS - Groundwater Protection Project Boring No M—91R

Location: Huntersville, North Carolina Number: 1264-06-724

SheetNo. 1 of 2

Boring Depth (ft): 69.8 | Elevation (ft): 745.9 | Driller: g;#ittle, NCCertNo. | Date Drilled: 1/2/08

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 41.60 ft bis Drilling Method: Mud Rotary

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

\GRASS/ROOTMAT d

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

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

!
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ALLUVIAL (S): Red, Micaceous, Silty, CLAY With
Pebbles
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SOIL/SAPROLITE (M1): Reddish-Yellow, Micaceous,
Clayey, SILT With Manganese Staining
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SOIL/SAPROLITE (M1): Red and Yellow Mottled,
Micaceous, SILT With Manganese Staining
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SOIL/SAPROLITE (MI1): Reddish-Brown, Tan, and
White, Fine Sandy, SILT With Manganese Staining and
Rock Fragments
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BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO01.GDT 3/26/08

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

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

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

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

Project: MNS - Groundwater Protection Project Boring No. M-91R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 2 of 2
Boring Depth (f): 69.8 | Elevation (ft): 745.9 | Driller: g%Litﬂe, NC CertNo. | Date Drilled: 1/2/08
Logged By: Courtney Withers - Water Level:  Stabilized Water Level at 41.60 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feef) | ology Material Description Construction | g 50 100
N 31
. 11
- 40— |
705 £
N mi
[ —-F SOIL/SAPROLITE (M1): Black, White, and Tan, Very
- = Fine Sandy, SILT With Mica and Manganese Staining
— 700 -
B _I-]-T | SOIL/SAPROLITE (M1): Brownish-Orange and Black,
- =11 Micaceous, Very Fine Sandy, SILT With Manganese
N a1 Staining
- so—
— 695 41
N 11 Roller Cone Refusal at 52,50 ft bls
- M : SOUND ROCK (D): Medium-Grained QUARTZ
[ —v v <« DIORITE; Moderately Fractured, Low Angle and High
] S v'\ L 4 Angle Joints With Slight to Moderate Staining; Intensely
[: 55 :’/~ » | Fractured Zone From 52.50 ft to 52.90 ft bls
- 690 j N Ij SOUND ROCK (D): Medium-Grained QUARTZ
B V"~ | DIORITE; Slightly Fractured, Low Angle, High Angle,
= N . . . .
I~ _4\1\ N and Horizontal Joints With No Staining
|— v v«
- R A
T <
B e
- 60—y~ .5
B v
— 685 N
— -{\/ T
— —HN ML
- — T <
= _V\l N
| AR
B M
v <
- LD
B 65—y v
B N~
— 680 A <
— N L
- ST«
- 4N L
- Aol
[ UL
T g
- ]\i\ N
[~ AN _<
Boring Terminated at 69.80 ft bls




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

S&ME Project No: 1264-06-724
Core Location: M-91R
52 — NQ Core 61
oller Cone Refusal at 52.50 ft bls
Intensely Fractured, Only Small Fragments Recovered; Core
Loss
53 62
Low Angle Joint, Slight Staining
54 63
Low Angle Joint, No Staining
High Angle Joint, Slight Staining
End of Run #1, REC - 87%, RQD - 78%
55 Low Angle Joint, Modereate Staining 64 4 High Angle Joint, No Staining
End of Run #3, REC - 100%, RQD - 96%
56 65
Quartz Vein 65.3' to 65.8'
57 66
EXPLANATION
Meta Gabbro
5 & B
Quartz Diorite
Low Angle Joint, No Staining ' Diorite
59 68 s
High Angle Joint, No Staining Granite
Core Loss
End of Run #2, REC - 100%, RQD - 73% ”
High Angle Joint, No Staining £l .
60 69 Intense Fracturing
Horizontal Joint, No Staining
Fractures
Horizontal Joint, No Staining End of Run
} Quartz Vein60.5 0608 — 90 T Contact
End of Run #4, REC - 100%, RQD - 97% Healed Joi
- Coring Terminated at 69.80 ft bl caled Jont
61 70

Page 1 of 1




COMPLETION REPORT OF WELL No. M-91R Sheet 1 of 2

PROJECT: NINS - Groundwater Protection Project

PROJECT NO: 1264-06-724 © WATERLEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 41.60 ft bis
LATITUDE: 35 25 54.79
DRILLING CONTRACTOR: S&ME, Inc. : LONGITUDE: 80 57 08.47
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 748.79
DATE DRILLED: 1/2/08 DATUM: MSL

LOGGED BY: Courtney Withers

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

STRATA WELL o | 2
T 0
| [ Z [ —_—
QO |\x S ) LLf <
DESCRIPTION 8 |E DETAIL aE| 8 | 3 WELL CONSTRUCTION DETAILS
ALk “ | d
PROTECTIVE CASING
0 0.00 745.92 | Diameter: 4" X 4"
GRASS/ROOTMAT | AT SN Type: Lockable Steel
SOI/SAPROLIE [/ /j‘ N D Interval: Above Grade
(M1): Red, Yellow, ///-
and Tan, Micaceous, ///_
Slightly Sandy, VA
Clayey, SILT 1. RISER CASING
¢ogh Type: Sch. 40 PVC
ANA Interval: 0 to 63 ft bls
g4
ALLOVIAL (S): Red, A
Micaceous, Silty, 4% j GR(T)U;- Neat Cement
CLAY With Pebbles ///_ 10 ype: .
; ; 5 Interval: 0 to 22.4 ft bls
/ f=
Ads SEAL
SOIL/SAPROLITE % Type: K-Packer
M1): r ’
%ed)dish-Yellow, ;;j_ 15 Interval: 52.5 to 52.7 ft bls
Micaceous, Clayey, 111
sitwin  LAPT
Manganese Staining ¥ -FILTERPACK
< .
SOIL/SAPROLITE Type: N/A
(M1): Red and Yellow - Interval: N/A
Mottled, Micaceous, 20
SILT With I
Manganese Staining I 22 40 723 52 SCREEN
' ' Diameter: 2" :
| Type: 0.010 Slotted Sch. 40 PVC
| s Interval: 53 to 63 ft bls
(SMO1I)L./SAPROLITE 11 LEGEND
E:gﬁﬁgr%m Tan, ’-: 30 FILTER PACK TOC TOP OF CASING
'\Snandy, SILT é/:/igh_ T [l senToniTE gg gsﬁygﬁfé’ggﬁf E
anganese Staining AT =
and Rock Fragments | |.} CEMENT GROUT TSC  TOPOF SCREEN
A7, "_.".! CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
s ¥ STATIC WATER LEVEL I;% Eg&ﬁh?%"ggm
COMPLETION REPORT OF
8751 Southern Pine Blvd. No. M-91R
Charlotte, North Carolina WELL
Sheet 1 of 2




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

LOGGED BY: 745.9
CHECKED BY: Courtney Withet

STRATA

WELL

DESCRIPTION DETAILS

SYMBOL
DEPTH
()
DEPTH
(ft)
LEGEND

ELEVATION
()

WELL CONSTRUCTION DETAILS

SOIL/SAPROLITE 1
(M1): T
Reddish-Brown, Tan, | |- }{}
and White, Fine '
Sandy, SILT With 1-
Manganese Staining |-'}.}. 40
and Rock Fragments | |.}-L
(continued) 11

<

SOIL/SAPROLITE 11
(M1): Black, White, e r
and Tan, Very Fine 11 Fas
Sandy, SILT With ’
Mica and Manganese
Staining

SOIL/SAPROLITE 1.}
(M1): 1.
Brownish-Orange and |
Black, Micaceous, 21150
Very Fine Sandy, gt
SILT With T
Manganese Staining {1 d-T 52.50
SOUND ROCK (D): 52.70
Medium-Grained 53.00
QUARTZ DIORITE;
Moderately Fractured,
Low Angle and High
lAngle Joints With
Slight to Moderate
Staining; Intensely
Fractured Zone From
52.50 ft to 52.90 ft bis
SOUND ROCK (D).
Medium-Grained
QUARTZ DIORITE;
Slightly Fractured, Low
Angle, High Angle,
and Horizontal Joints
With No Staining

Y

PR AR A A AT A T T S ST PEayTd

55

[T AT

" 62.50

Qe U R N . U, i QL i i N

693.42
693.22
692.92

683.42
682.92
681.92

676.12

(See Page 1)

LEGEND

FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
BENTONITE BS  BENTONITE SEAL
X CEME FP FILTER PACK
NT GROUT TSC TOP OF SCREEN
d CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

. TD  TOTAL DEPTH
¥ STATICWATERLEVEL o3 GEMENT GROUT

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

ENGINEERING » TESTING

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

ENVIRONMENTAL SERVICES

COMPLETION REPORT OF
WELL No. M-91R

Sheet 2 of 2




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

Boring Number:

M-91R

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

32-47
6*8*8

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

82-9.7
4*5%6

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

3 -

13.2-14.7
4%3%6 "ﬁ‘QlR ’
18.2% (4.7

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

4
18.2 -19.7

2+4%3 G 2NT

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

23.2-24.7
2%2*3

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

EERREERAE R RE R R
; % FEET 3 WTH & A}m\??
6
28.2-29.7
1%¥2%2

M-q/R
28.2'-79 |

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project M

S&ME Project No: 1264-06-724
91R

rig mer

Sample No: 7
Depth (ft-bls): 33.2-34.7 Q|
Blow Count: 3*3*5 ;

ow Coun 332/~ 8

Sample No: 8 i
Depth (ft-bls): 38.2 - 39.7
Blow Count: 3*5§5*7

Sample No: 9 V\ . QIR
Depth (ft-bls): 43.2 - 44.7

Blow Count: 2+3+4 |134-14. 7

Sample No: 10 MJUK
Depth (ft-bls): 48.2 - 49.7
Blow Count: 2*2%*4 ug 2- #97

Page 2 of 2




ROCK CORE PICTURES

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

Core Location: M-91R :

MNS \768-00- 129 7 BOX &L

o]

CLASSIFICATION:

52.5't0 69.8": Medium-Grained Quartz Diorite

Page 1 of 1



CALCULATION OF PERMEABILITY BY THE FALLIN G HEAD METHOD
(Open Hole in Uniform Material) - . '

3

Site Name: MNS - GWPP
Date: 1/3/2008
Boring L.D. M-91R
Test Interval: 35.4'to 38.4' (Soil/Saprolite)
Total Depth of Hole: 38.4 ft bls 1170.73 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
0 758.93
60 756.68 1.25E-05 d?- ln( 2mlL j mL,,
120 755.09 8.82E-06 _ D Hl D )
180 753.48 9.01E-06 K, = -In
240 752.16 7.32E-06 8-L- (12 -1, ) H,
300 750.58 8.87E-06
360 748.38 1.23E-05 Where: ‘
420 746.77 9.09E-06 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 744.66 1.19E-05 H, is the Piezometric Head for time; t = t; (cm)
540 743.32 7.58E-06 H, is the Piczometric Head for time; t =1, (cm)
600 741.92 7.94E-06 D is the Diameter of the Standpipe (cm)
900 733.78 9.28E-06 d is the diameter of the Open Length (cm),
1200 727.01 7.79E-06 m is the Transformation Ratio, Where
1500 720.58 7.47E-06 m= \/E,,_/_K_‘ K, is the Horizontal Permeability|
1800 713.75 8.01E-06 K, is the Vertical Permeability]
2400 701.04 7.56E-06 ‘ L is the Open Length of Hole (cm)
3000 688.41 7.64E-06
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
8.94E-06

Graph of Field Data

Head v§ Time

765.00

755.00 3

745.00

735.00 —

725.00

715.00 \

705.00 \\
695.00 <
685.00

675.00 [ 1 1 . . 1
0 500 1000 1500 2000 2500 3000 3500

Time (sec)

Head (cm)




ALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD
(Open Hole in'Uniform Material)’

7 ek aod i " .
« lf%ﬁw»p@}% %f% R R e D LR S o

Site Name: MNS - GWPP
Date: 1/7/2008
Boring L.D. M-91R
Test Interval: 52.5't0 59.8' (Sound Rock)
Total Depth of Hole: 59.8 ft bls 1823.17 cm
Length of Open Hole: 73 ft 222.56 cm
Transformation Ratio m= 1
Performed by: Courtney Withers
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 1793.48 2l
60 1786.31 8.85E-06 d? 1l =™ mL
120 1778.75 9.38E-06 H, for ?>4
180 1763.99 1.84E-05 Kh = ‘In
240 1747.35 2.10E-05 8-L- (12 - tl ) H2
300 1733.29 1.79E-05 ‘
360 1718.63 1.88E-05 Where:
420 1703.93 1.90E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1688.81 1.97E-05 H, is the Piezometric Head for time; t = t; (cm)
540 1677.20 1.53E-05 H, is the Piezometric Head for time; t =t, (cm)
600 1669.39 1.03E-05 D is the Diameter of the Standpipe (cm)
900 1620.34 1.32E-05 d is the diameter of the Open Length (cm),
1200 1569.51 1.41E-05 m is the Transformation Ratio, Where
1500 1527.53 1.20E-05 "= ‘/']Zh'/?‘ K, is the Horizontal Permeability,
1800 1483.11 1.30E-05 K, is the Vertical Permeability]
2400 1407.80 1.15E-05 L is the Open Length of Hole (cm)
3000 1342.38 1.05E-05
3600 1286.68 9.37E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"
MEAN PERMEABILITY (cm/sec)
1.42E-05
Graph of Field Data
Head vs Time
1875.00
1775.00
£ 1675.00
L
» 1575.00
3 TN
T 1475.00 \
1375.00 \
1275.00 ; r r T . T ;
0 500 1000 1500 2000 2500 3000 3500 4000
Time (sec)




Site Name: MNS-GWPP

Test Date: 1/10/2008
Well Label: M-91R
Aquifer Thickness: 26.4 feet
Screen Length: 10. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 21.4 feet
Water Table to Screen Bottom:  21.4 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 111 time and drawdown measurements
Maximum head is 21.82 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
1/10/08

Bouwer and Rice Graph
M-91R

Illlll

Head Ratio (Ht/Ho)

=

1 llllllll 1 ’

Bouwer and Rice parameter A = 3.8
Bouwer and Rice parameter B = 0.72
In(Re/Rw) = 3.394550e+000

Analysis starts at time 0. Seconds
Analysis ends at time 175.7 minutes

111 Measurements analyzed from 1 to 111

1.e-002
- Hydraulic Conductivity = 1.779e-007 cm/sec

7 Transmissivity = 1.237e-003 meters2/day

T T T I
0 1

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.78 x 10" cm/sec

Adjusted Time (Hours)
Ho is 21 82 feet at 0. Seconds




BORING LOG WITH WELL MNSLOG.GPJ LAGWGNQ1.GDT 3/26/08

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

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES  Fax: 704-525-3953 DRIVE 1.4 IN. LD. SAMPLER I FT.
Project: MNS - Groundwater Protection Project . Boring No. M-92
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
. Boring Depth (ft): 35.0 | Elevation (f): 728.4 | Driller: g%laitﬂe, NCCertNo. | Date Drilied: 4/17/07
Logged By: Julic Petersen Water Level: ~ Stabilized Water Level at 4.05 ft bls Drilling Method: 4%'* H.S.A.
Elev. | Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Fect) | (Feet) | ology Material Description Construction | ¢ 50 100
o 1/VVJ FILL (F): Gray to Red, Fine Sandy, Silty, CLAY With &
[ V] ;? Gravel Layers b\>
- =A0% \
- izl N
: E7% %
— 725 g § N
- %Y N7R%
- 2 4K
- N7 > D
' 1997 > Y
- 177 M
[ 7] A P
SN 7 &
- E%%% 3D
— 720 ng % %, /4
n VY N K
- %97 S
N w3V 4 &
|7
B %%
|
= YA
— 715 AV 99 FILL (F): Yellowish-Red, Micaceous, Fine Sandy, Silty,
o -4 % % CLAY With Grave!l Fragments and Manganese Staining
- 15—V
- 274
_ w277
N _//?
- 1V /
710 1V 4
: 8774
- 20 —;é;
N NV
N AV
| 7
705 1177 ALLUVIUM (S): Gray, Red, and Brown Striated, Fine
[ —éé& Sandy, Silty, CLAY With Organics
- 15NV
- 2774
I
N %
— 700 - 99 ALLUVIUM (S): Reddish-Brown, Silty, CLAY With
[ —; / / Medium to Fine Sand, Mica, Organics, and Gravel
- 30—V
o :jé?
u w277
C %% Q
[ 695 ;7 SOIL/SAPROLITE (M1): Tannish-Red, Fine Sandy,
[~ —/ / / Silty, CLAY With White, High Plasticity, Clay Inclusions
- 35 THIN
Boring Terminated at 35.00 ft bls
Lithologic Deseriptions Obtained From M-92R




COMPLETION REPORT OF WELL No. M-92 Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

Stabilized Water Level at 4.05

PROJECT NO: 1264-06-724 WATER LEVEL:
PROJECT LOCATION: Huntersville, North Carolina ft bls
LATITUDE: 35 25 58.20
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 10.07
DATE DRILLED: 4/17/07 DATUM: MSL
LOGGED BY: Julie Petersen
STRATA
— WELL |z | g §
oz Eo| W <E
DESCRIPTION 3 |Eo DETAILS %5 & | € WELL CONSTRUCTION DETAILS
S |lw= - —
mn |0 w
PROTECTIVE CASING
0 0.00 728.41 | Diameter: 4" X 4"
EILclj. (;): %raydto ; /'/% § Type: Lockable Steel
ed, Fine Lanay, .
Silty. CLAY With /jj Interval: Above Grade
Gravel Layers /1 A
ey RISER CASING
5 Diameter. 2"
A Type: Sch. 40 PVC
;% interval: 0 to 19.5 ft bls
A
* ; GROUT
;;/ -10 10.00 718.41 Type: Neat Cement
4ee; Interval: 0 to 10 ft bis
Lo | 12.00 716.41
1 .
FILL (F): L/ /5 SEAL
I\Yﬂg:llowish-Rcie:(‘i, ; A Type: Bentonite
icaceous, Fine 15 | .
Sandy. Silty, LAY /;; Interval: 10 to 12 ft bls
With Gravel ; /V
Fragments and //P FlLTERPACK
M Staini X
anganese Staining ?; ; . Type: #1 Filter Sand
é//L 20 . Interval: 12 to 34.5 ft bis
g |
oy SCREEN
ALLUVIUM (S): Gray, |/ ﬂ’/ Diameter: 2"
Red, and Brown % : Type: 0.010 Slotted Sch. 40 PVC
Striated, Fine Sandy, | /425 | Interval: 19.5 to 34.5 ft bls
Silty, CLAY With / % /)_
Organics V11 A
99%
QLLUVILUQ/I (S5 o ﬂ A
eddish-Brown, Silty, i RO
CLAY With M.edium%o /ﬂj- 30 { LEGEND
O ravel XX FILTER PACK TOC TOP OF CASING
ganics, // A GS  GROUND SURFACE
g% o BENTONITE BS  BENTONITE SEAL
SOIL/SAPROLITE f ‘.: X FP  FILTER PACK
(M1): Tannish-Red, /j/' AR S gigg ggg‘; CEMENT GROUT TSC TOP OF SCREEN
Fine Sandy, Silty, XX P 693 41 | B CUTTINGS / BACKFILL %gc %}ZEI{\DAE%FT f,CREEN
CLAY With White, : :
High Plasticity, Clay Y STATICWATERLEVEL  cg  CEMENT GROUT

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

COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-92
Charlotte, North Carolina )

ENGINEERING » TESTING

ENVIRONMENTAL SERVICES

Sheet 1 of 2




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

PROJECT: WNINS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 - LOGGED BY: 728.4
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen
STRATA z '
— WELL T =) g _
S|z | DETAILS |eg| & | <2 T
DESCRIPTION g Eo e o | S€ WELL CONSTRUCTION DETAILS
> uwi ~ wnd -t
w |0 w
(See Page 1)
inclusions
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
[l senvone BS  BENTONITE SEAL
R FP  FILTER PACK
N CEMENT GROUT TSC TOP OF SCREEN
X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATICWATERLEVEL (3 o BROUT
&ME COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-
s Charlotte, North Carolina o 92
ENGINEERING - TESTING . Sheet 2 of 2

ENVIRONMENTAL SERVICES




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
4/20/2007
M-92

35.45 feet
15. feet

1. Inches

4. Inches
30.00%
2.345 Inches
4.05 feet
30.45 feet

1

0. Seconds

There are 50 time and drawdown measurements

Maximum head is 4.654 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

Bouwer and Rice Graph
M-92

4/20/2007
1. —=

1 llll

1

0.1

L.l llllll

Head Ratio (HtHo)

1.e-00.

n

| Hydraulic Conductivity = 9.539e-004 cm/sec
Transmissivity = 8. 905 meters2/day

Bouwer and Rice parameter A = 2.858
Bouwer and Rice parameter B = 0.5792
In(Re/Rw) = 2.923792e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 2.345 Inches
Analysis starts at time 3. Seconds

Analysis ends at time 5. minutes

28 Measurements analyzed from 2 to 29

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
9.54E-04 cm/sec

T T
10 15
Adjusted Time (minutes)

Ho is 4.654 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. 1.D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-92R
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 of 3
Boring Depth (f): 79.9 | Elevation (ft): 728.3 | Driller: %}itﬂe, NCCertNo. | Date Drilled: 4/6/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 6.13 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- Material Description Well ' Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology 4 Construction | ¢ 50 100
—~ V¥V ) FILL (F): Gray to Red, Fine Sandy, Silty, CLAY With NG N4
[ —4?? Gravel Layers %% é;
N %% RN
R777 ¥ §>
- mgs9 ¥ K
— 725 %% g N |
n :244 % %< }A{ 2
N s s
[ -/ 44 aé \2
N a777 YRR
- V) R
N 527 N NS
N —V 5 X ¥
720 q/ 4 4 NSRSy
S 1R
R o
- 0 ¥ M
- £7%% ¥ Y
- 295 Y ¥
- %% WS
B A/ 38 %Z
— 715 YV 9 FILL (F): Yellowish-Red, Micaceous, Fine Sandy, Silty, N \2
B — /4 % CLAY With Gravel Fragments and Manganese Staining z>’ $; M
- 15—V ; §§ ‘é
- 774 %)
- %4 Vb
[~ 1 NNG
- 870 b
710 I X ® Y
- 277 SISk
- R777 YR/ AIA
B 20—/ N4 KK
-/ SHINS
- | 7 X
| 1 N
— [/ V]
- Aty K
705 11V} ALLUVIUM (S): Gray, Red, and Brown Striated, Fine g?; VIR Y
- —?fé Sandy, Silty, CLAY With Organics N% Eg M
B uli%% 4
777 K
- 277 A
: 8777 S
T/ A
— 700 i p/ ALLUVIUM (8): Reddish-Brown, Silty, CLAY With NSNS
- :¢ %% Medium to Fine Sand, Mica, Organics, and Gravel 3@ %% M 11 #
. =977 ¥
B - NY N
: 7% Y Y
x 774 ¥
- - 4 Y R
695 TV 7 SOIL/SAPROLITE (M1): Tannish-Red, Fine Sandy, \§ \ Y
E —é; / Silty, CLAY With White, High Plasticity, Clay Inclusions % 7 QF M 12
gt SN

BORING LOG WITH WELL MNSLOG.GPJ LAGWGNOD1.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 1.4 IN. L.D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-92R
Location:  Huntersville, North Carolina Number:  1264-06-724 Sheet No. 2 of 3
Boring Depth (fi): 79.9 | Elevation (ft): 728.3 | Driller: g;i';aittle, NC Cert No. Date Drilled: 4/6/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 6.13 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
— Il // P 7
BE 1
- 7% 4% ||
690 ) SRy
- IV /R N 19
u i /éé §§ §§ A
B 40 - 1.1 SOIL/SAPROLITE (Ml): Biack and White, Micaceous, %4 é
— —F: ] Silty, Coarse to Fine SAND (Granitic) gg 2>
I O %
- v NS \6
-~ g NSNS
| B 3 O 2/ N
— 685 m N NN |
- B P S 3% a? N 26
- RS 4K (D
N sk > %Z
— el NCING
-~ 1 o D N
S 0
- S Ky o) O NSNS
[ et X R
— 680 AR NN NZING
B ol 3 M 56 \
- b 9
Tl R
N 50— WS
— b 4
- S SIS
N <1 b R K7
g N N
SR Y Y
- I O %
- cE \g N N 64
|— 1_:. . '.: Sa %/ A
F 55— b VWA
— ::.:_ az %z \
5 5 WS \
N 1 %7 %& ‘
- 11711 Roller Cone Refusal at 58.40 ft bls N N
— 670 R S . , X N 50/
[ _N,"w ] SOUND ROCK (D): Medium-Grained QUARTZ 10 .
- ~i,v_ ‘4 DIORITE, Slightly Fractured g
- 60— & I
’-— T <
— —ﬂ \1;\ L
[~ SRR 4
VA
8 N 9
— 665 T
— ©
- :N& N
; 65 —'\/4\\!\ |
=y
[ _T\ij ™
B v
= B
B _N™
- S .-
| y :
N 660 :Ll\l\\'\ <
L: K |




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-92R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 3 of 3
Boring Depth (ft): 79.9 | Elevation (ft): 728,3 | Driller: gg{ 7Little, NCCertNo. | Date Drilled: 4/6/07
Logged By: Julie Petersen Water Level:  Stabilized Water Level at 6.13 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
a A
- = N
—~N ML
— T <
P AN
— NT
L 655 N~
- T\/ R
= N N
_ i YANER _J
75— ML
o NSE
B sl SOUND ROCK (D): Fine-Grained DIORITE, Slightly
- R I
B B Fractured
I A
— “‘*ﬁ*“&*
L 650 . —‘1»:’:::»:‘:
n R
:]:'a»‘at"'ﬁ*t*
- R
( SOUND ROCK (D): Fine-Grained GRANITE,
\Unfractured [

Boring Terminated at 79.90 ft bls

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




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

S&E roject No: 12606—724
Core Location: M-92R

58 NQ Core 67

Roller Cone Refusal at 58.40 ft bls

59 68 "67.9' - 68.2' High Angle Joint, Infilled with Diorite

59.35' Low Angle Joint, No Staining, Tight Aperature

59.9' End of Run #1, REC - 92%, RQD - 92%

60 69
69.45' Horizontal Joint, No Staining
69.5' - 69.9' High Angle Joint, Completely Healed
61 70 69.9' End of Run # 3, REC - 100%, RQD - 100%
70,35 Low Angle Joint, No Staining
62 71
63 62.9' - 63.25' High Angle Joint, Completely Healed 72
EXPLANATION
-172.65' and 72.75' Low Angle Joints, No Staining ﬁm Gabbro
64 73 .o
Quartz Diorite
Diorite

62.55' Low Angle Joint, No Staining, Tight Aperature
"]73.65' and 73.70' Low Angle Joints, No Staining

64.9' End of Run #2, REC - 99%, RQD - 99% .
65 74 Granite
155
[5¢4
Core Loss
t/
. 7
74.9' End of Run #4, REC - 100%, RQD - 96% Intense Fracturing
66 75 ‘
—  Fractures
End of Run
""" Contact
Healed Joint
67 76

Page 1 of 2




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Core Location:

76

77

78

79

80

81

82

83

84

85

76' Joint Along Contact, No Staining

77.85' Low Angle Joint, No Staining

79.7" Contact

. 79.9' End of Run #5, REC - 100%, RQD - 100%
Coring Terminated at 79.90 ft bls

IIIIIIHI|IHI|Illlllllllll|I’IIIIIIIII|I|lllIIIII

Page 2 of 2

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
R
(.4
%%

Core Loss

%

Intense Fracturing

—  Fractures

End of Run

""" Contact

Healed Joint




COMPLETION REPORT OF WELL No. M-92R Sheet 1 of 3

PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at 6.13
PROJECT LOCATION: Huntersville, North Carolina ft bls
LATITUDE: 35 25 58.18
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 §710.13
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 731.37
DATE DRILLED: 4/6/07 DATUM: MSL.
LOGGED 8Y: Julie Petersen
STRATA _ WELL | . | e §
Q |z el © | <2
DESCRIPTION S |Eo DETAILS %5 @ <€ WELL CONSTRUCTION DETAILS
s W& X
w o T

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

PROTECTIVE CASING
0 0.00 728.31 | Diameter: 6" X 6"
;"'é' (;): Céraydto ; A/ as §§g/ Type: Lockable Steel
ed, Fine Sandy, i .
Silty, CLAY Witr{ /§§ %9 Interval: Above Grade
Gravel Layers 1/ A § '
a7 %§ % RISER CASING
/ﬂ A s §§ § Diameter; 4" and 2"
N K Type: Sch. 40 PVC
j;ﬁ é B} %g Intervai; 4": O to 58.40 ft bls 2": 0 to 70 ft bls
7R
2%l GROUT
;;/ Q Type: Neat Cement
//ﬁ[ 10 %§ § interval: 0 to 59 ft bls
%%
779 %§ § SEAL
FILL (F): % // Type: Bentonite
Yellowish-Red, NA Interval: 59 to 67.5 ft bls
Micaceous, Fine ///_15
\?\ﬁhdé Silt){, CLAY ; A/ % %
I rave
Fragments and (55 FILTER.PACK_
Manganese Staining |/ Type: #2 Filter Sand
%% j[ § § Interval: 67.5 to 75 ft bls
7
o7 % % SCREEN
/1 /5- Diameter. 2"
ALLOViTM &) 63y //,1 %§ %g Type: 0.010 Slotted Sch. 40 PVC
Red, and Brown " /Z S Interval: 70 to 75 ft bls
Striated, Fine Sandy, AAA 25 2
Sitty, CLAY With ; /Q
Organics ﬂ ﬂ /1 § %
dd > LEGEND
RSO <, (7 ¢
eccisn-trown, Silty, i FILTER PACK TOC TOP OF CASING
CLAY viith Medlum to ] 45— 30 %g BENTONI GS  GROUND SURFACE
- € oo R
%% %§ % g CEMENT GROUT TSC TOP OF SCREEN
% ; A § § LM CUTTINGS / BACKFILL %%C ?8{4{8'[\)/‘5%';‘ SCREEN
C 2% & STATIC WATER LEVEL CG  CEMENT GROUT
COMPLETION REPORT OF
. S&ME 9751 Southern Pine Blvd. WELL No. M-92R
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 1 0of 3
ENVIRONMENTAL SERVICES




PROJECT: NMINS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 LOGGED BY: 728.3
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Julie Petersen
STRATA ' z
— WELL T |8
— [
Q |z | DETAILS &g | W | <
bescrPTion | 8 |Eo 5| 8| s WELL CONSTRUCTION DETAILS
> w ~ | |
[2] [a} w
(See Page 1)
SOISAPROLITE A4 >
(M1): Tannish-Red, |14
Fine Sandy, Silty, ///-
CLAY With White, ///
High Plasticity, Clay //V'
Inclusions (continued) {1/ LA
A/
SOIUSAPROLITE [ 40
(M1): Black and K
White, Micaceous, NN
Silty, Coarse to Fine |
SAND (Granitic) -
i 4
e <
o \
ol %
F4 >
ak 1| 58.40 669.91
SOUND ROCK (D). v Vl\ s £ | 59.00 669.31
Medium-Grained \‘r
QUARTZDIORITE, [, [ 60
Slightly Fractured v
N4
.t
RN
by
Mt
N, 65
Lt
N
™+
\/\) ~ ‘ - 67.50 660.81
I .
Nl w1
v S
k7o | fade—t s
\/\\‘\[\ i XXX; ;.’—— ,=:.x:
N W LEGEND
N T FILTER PACK TOC TOP OF CASING
v T it ] | 74.50 653.81 BENTONITE GS GROUND SURFACE
\‘v[\ 75 .- c) | 7500 653.31 . BS BENTONITE SEAL
N, —— R CEMENT GROUT FP FILTER PACK
SOUND ROCK (D). [rmee: 75:50 55281 TSC  TOP OF SCREEN
Fine-Grained breint R CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
DIORITE, Slightl Lesaiait ™ TOTAL DEPTH
Fractred s ¥ STATICWATERLEVEL oG CEMENT GROUT
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-92R
Charlotte, North Carolina :
ENGINEERING » TESTING Sheet 2 of 3
ENVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 728.3
PROJECT LOCATION: Huntersville, North Carolina ' CHECKED BY: Julie Petersen
TRATA
STRA - WELL | : | g é
Q |z kel W | &2
DESCRIPTION 8 E- DETAILS qug & 55 WELL CONSTRUCTION DETAILS
> )~ -l -
[, =] w
(See Page 1)
QN —
SOUND ROCK ) 79.90 648.41
Fine-Grained
GRANITE,
Unfractured

LEGEND
[} FILTER PACK TOC TOP OF CASING
_ GS  GROUND SURFACE
A [l s=nvroniTE BS  BENTONITE SEAL
7/
CEMENT GROUT T5C  TOP OF SOREEN
X CUTTINGS /BACKFILL  BSC BOTTOM OF SCREEN
Y sTATCwATERieveL D TOTALDEPTH
s mE COMPLETION REPORT OF
9751 Southern Pine Blvd. .
Charlotte, North Carolina WELL No. M-92R
ENGINEERING « TESTING Sheet 3 of 3
ENVIRONMENTAL SERVICES

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




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

R RN

Boring Number:

M-92R

Sample No: 1
Depth (ft-bls): 3.2 -4.7
Blow Count: 5*6*6
Sample No: 2
Depth (ft-bls): 8.2-9.7
Blow Count: 2*2%*2
Sample No: 3
Depth (ft-bls): 13.2 - 14.7
Blow Count: 1*4%*2
Sample No: 4
Depth (ft-bls): 18.2-19.7
Blow Count: 2*2*3
Sample No: 5
Depth (ft-bls): 23.2 - 24.7
Blow Count: 2*2*4
Sample No: 6
Depth (ft-bls): 28.2 - 29.7
Blow Count: 3%*4*7

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuc

lear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Boring Number: M-92R

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

7
33.2-34.7

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

Sample No:
Depth (ft-bls):

Blow Count

9
43.2-44.7
:15*15*11

Sample No:
Depth (ft-bls):

Blow Count

M-9qz R

HE. 7 #a30.R

10
48.7 - 50.2
: 18 * 28 * 28

Sample No:

Depth (ft-bls)
Blow Count

M-92K
53740 554

11

: 53.7 to 55.2

:34*30*34

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

12

s« No Recovery

50/0

Page 2 of 2



ROCK CORE PICTURES

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

Core Location: M-92R

CLASSIFICATION.
58.4' to 76' Medium Grained Quartz Diorite
76' to 79.7' Fine Grained Diorite

79.7 to 79.9' Fine Grained Granite

Page 1 0of 1




Site Name: MNS-GWPP

Test Date: 4/9/2007

Well Label: M-92R

Test Interval: 45.66 to 48.7 ft bls (Soil/Saprolite)
Length of Open Hole: 3.04 feet

Borehole Radius: 1.5 Inches

Effective Radius: 1.5 Inches

Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
There are 139 time and drawdown measurements
Maximum head is 5.728 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
4/9/2007
1.

Bouwer and Rice Graph
M-92R

l]l]l

0.1

lllllll

Head Ratio (Ht/Ho)

Hydraulic Conductivity = 4.07e-004 cm/sec
7 Transmissivity = 4.781 meters2/day

Bouwer and Rice parameter C = 1.793
In(Re/Rw) = 3.833074e+000

Analysis starts at time 0. Seconds

Analysis ends at time 42.5 minutes

104 Measurements analyzed from 1 to 104

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

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
4.07E-04 cm/sec

Adjusted Time (Hours)
Ho is 5.728 feet at 0. Seconds




Site Name: MNS-GWPP

Test Date: 4/12/2007

Well Label: M-92R

Test Interval: 58.4 to 64.9 (Sound Rock)
Length of Open Hole: 6.5 feet

Borehole Radius: 1.5 Inches

Effective Radius: 1.5 Inches

Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 92 time and drawdown measurements
Maximum head is 5.36 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/12/2007 M-92R
1
- Bouwer and Rice parameter C = 2.625
-4 In(Re/Rw) = 4.380631e+000
] Analysis starts at time 0. Seconds
7] Analysis ends at time 27. minutes
7 73 Measurements analyzed from 1 to 73
. 1 Points not plotted because head ratio <= 0.0
These points are not included in the analysis
01 —
g 7
£ -
o
i -
3
o
1.e-002
Hydraulic Conductivity = 2.925e-004 cm/sec
Transmissivity = 4.683 meters2/day
Vie-00 T T T T T T T
0 5 10 15 20 25 30 35
Adjusted Time (minutes)
Analysis by Julie Petersen of S&ME, Inc. Ho is 5.36 feet at 0. Seconds

2.93E-04 cm/sec




Site Name: MNS-GWPP

Test Date: 4/12/2007

Well Label: M-92R

Test Interval: 58.4 to0 69.9 ft bls (Sound Rock)
Length of Open Hole: 11.5 feet

Borehole Radius: 1.5 Inches

Effective Radius: 1.5 Inches

Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

There are 100 time and drawdown measurements
Maximum head is 5.254 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
44 12/2007

Bouwer and Rice Graph
M-92R

] IIlll

1

=]
-

1 lIIIIIl

1

Head Ratio (Ht/Ho)
?
S
a8

Hydraulic Conductivity = 1.628e-004 cm/sec
1.e-003 Transmissivity = 2.821 meters2/day

Bouwer and Rice parameter C = 3.802
In(Re/Rw) = 4.610917e+000

Analysis starts at time 0. Seconds
Analysis ends at time 30.5 minutes

80 Measurements analyzed from 1 to 80
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
1.63E-04 cm/sec

T 1 1 1 1
20 25 30 35 40
Adjusted Time (minutes)

Ho is 5.254 feet at 0. Seconds



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
4/20/2007
M-92R
73.87 feet

5. feet

1. Inches

1.5 Inches
6.13 feet
68.87 feet

1

0. Seconds

There are 134 time and drawdown measurements

Maximum head is 15.75 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/20/07 M-92R
-

1

01

IIIIII

Head Ratio (Ht/Ho)

19-002

7 Hydraulic Conductivity = 8.521e-007 cm/sec
< Transmissivity = 1.151e-005 m2/min

Bouwer and Rice parameter A = 2.7
Bouwer and Rice parameter B = 0.5
In(Re/Rw) = 3.473530e+000

Analysis starts at time 0. Seconds
Analysis ends at time 3990 minutes

134 Measurements analyzed from 1 to 134

| TR R P VR IR R |
0 2 4 6 8

1

1012 14 16 18 20 22 24 26 28

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
8.52E-07 cm/sec

1 1 T T 1 1T 1T °r 1T 1 T T T 1T T TT
30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
Adjusted Time (Hours)

Ho is 15 75 feet at 0. Seconds




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

Boring No.:
M-92R

Sample No.:
- SS-6

Depth:
28.2 10 29.7 ft bls

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

100%

90%

-

g

80%

70%

e

60%

50%

40%

30%

Percent Passing

20%

10% |

0%

100

10 1

Particle Size (mm)

01 0.01

0.0625 P
0.004 P

0.001

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

<0.004 mm

From Graph:

% Gravel
5.2%

% Sand % Silt

17.7%

14.0%

% Clay
63.0%

Adjusted for
Calculations

0%

19%

15%

66%

Notes:

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

S&ME Project:
McGuire Nuclear Station - GWPP

S&ME Project No.:

1264-06-724




S&ME PROJECT: McG
S&ME PROJECT NO.:

FETTER AND BEAR DIAGRAMS

uire Nuclear Station - GWPP
1264-06-724

Boring No. M-92R

2 it

EXPLANATHON -

Boring Depth:

% Sand: __ 19%

%Silt: ___15%

% Clay: ___66%

Estimated Specific
Yield: __ 0.3%*

* Estimated Value

28.2 t0 29.7 ft bls

—_——t —_—
Line ot equal specitic veld
fterval 1 oandd 3 pereent

Pasticle size -ninn
Sanel 2-0425
Silt 0,062,004
Clav 0404

7
/
I))’lCl./\Y
4

\“)
s
5
b} %
-
[

P
‘o‘)v""\

\  CLAY-SILT
CLAY-5AND \

SAN
Vi
/

FIGURE 4.11
relation betw!

Sil size (percent)

Textural classification triangle for unconsolidated materials showing the
een particle size and specific yield. Source: A. I. Johnson, U.S. Geological

Survey Water-Supply Paper 1662-D, 1967.

PERCENT BY VOLung

SPECIFIC MELD

SPECIFIC RETENTICH

—_—
=12 g3 daluelual Tl 23232 wdlme] B |
; HEEREHEHEEE
- 29155 155)|55[35(88
3 ; g

Estimated Porosity: 50%**

**Based on Table of Selected Values of Porosity, Specific Yield and Specific Retention,
USGS Water Supply Paper 2220.
Varlation of Poroslity, Speclfic Yleld, and Speclfic Retentlon with Graln Slize
(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 1 FT.
Project: MNS - Groundwater Protection Project Borin g No. M-93
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (fi): 43.0 | Elevation (R): 756.6 | Driller:  Justin Millwood, NC Date Drilled: 4/19/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 32.83 ft bls Drilling Method: 44" H.S.A.
Elev. Depth | Lith- . e Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
3 FILL (F): Brownish-Red, Micaceous, Medium to Fine \4 \¢
- .| : . di N N
" 755 a Sandy, Silty, CLAY With Manganese Staining and Rock \4 4
- - Fragments g \\’4
- E > M
n —3 7R
- | 9K
- ] > >
= j 2 K
=] K
[ 10— N N
- ] > >
745 - K K
. QK
A 1
- . ¢ K
B 1
- 15 4 &
u - > S
- 3 I
— 740 - N X
- XXxZ \CONCRETE A N K
- N M
— ] FILL (F): Reddish-Brown, Micaceous, Slightly Clayey, /4 ‘/4
- 20— Medium to Fine Sandy, SILT With Manganese Staining \\‘ §{
n J and Rock Fragments “4 ‘4
— 735 =+ NN
B — X4 FILL (F): Red, Silty, CLAY With Fine Sand
= . SR
- 25— _
730 3
[~ I SOIL/SAPROLITE (M1): Yellowish-Red, Slightly
E 3 } Clayey, Fine Sandy, SILT With Manganese Nodules
[ .-
N 30— [
_t—725 11 -]
t —-| X 4
o 35 =
720 4.
[ v+].-1 SOIL/SAPROLITE (M1): Black and White, Silty,
- 1.5k 4+ Medium to Fine SAND With Manganese Staining and
- 11 Quartz Veins (Dioritic)
40—-1"
- O AN
715 —.]:}7| Boring Terminated at 43.00 ft bls
_j ]%.1*1 Lithologic Descriptions Obtained From M-93R




COMPLETION REPORT OF WELL No. M-93

Sheet 1 of 2

PROJECT: NINS - Groundwater Protection Project :
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 32.83 ftbis
LATITUDE: 35 25 56.70
DRILLING CONTRACTOR: S&ME, Inc. . LONGITUDE: 80 57 07.11
DRILLING METHOD: 4" H.S.A. TOP OF CASING ELEVATION: 759.52
DATE DRILLED: 4/19/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA z
. WELL T 2|8
— =~
Q| | DETAILS |ag| & | =&
DESCRIPTION g |55 35 6| 3< WELL CONSTRUCTION DETAILS
> o ~ el -
n |0 |
PROTECTIVE CASING
0.00 756.60 | Diameter: 4" X 4" :
EILL (Fj');1 Red é N Type: Lockable Steel
rownish-Reaq, .
Micaceous, Medium Interval: Above Grade
to Fine Sandy, Silty,
CLAY With
Manganese Staining RISER CASING
and Rock Fragments Diameter; 2"
Type: Sch. 40 PVC
Interval: O to 28 ft bis
GROUT
Type: Neat Cement
Interval: 0 to 21.75 ft bls
SEAL
Type: Bentonite
Interval: 21.75 to 25.2 ft bis
CONCRETE )
FILL (F):
Reddish-Brown, FILTERPACK
Micaceous, Slightly . 734.85 . .
Clayey, Medium to 21.75 Type #1 Fllter Sand
Fine Sandy, SILT Interval: 25.2 to 43 ft bls
With Manganese L
Staining and Rock L 25 25.20 731.40
|Fragments L L SCREE
FILL (F): Red, Silty, Di REt r,N po
CLAY With Fine Sand [T ameter.
. Type: 0.010 Slotted Sch. 40 PVC
SOIL/SAPROLITE
(M1): Yellowish-Red, Interval: 28 to 43 ft bls
Slightly Clayey, Fine -30
Sandy, SILT With T
Manganese Nodules
At LEGEND
}-35
b FILTER PACK TOC TOP OF CASING
SONLFSRPROLITE [l e=vonie BS  BENTONITE SEAL
N ack an 2
White, Silty, Medium N CEMENT GROUT TSC  TOP OF SCREEN
to Fine SAND With ] CUTTINGS /BACKFILL  BSC BOTTOM OF SCREEN
Manganese Staining ) . “TD TOTAL DEPTH
and Quartz Veins 714101 X STATIC WATER LEVEL CcG CEMENT GROUT

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

mm
y4
@
Z

S&ME

EERING » TESTING
NYIRONMENTAL SERVICES

9751 Southern Pine Blvd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-93 -

Sheet 1 of 2




PROJECT: NNS - Groundwater Protection Project

PROJECT NO: 1264-06-724

PROJECT LOCATION: Huntersville, North Carolina

GROUND SURFACE ELEVATION:
LOGGED BY: 756.6
CHECKED BY: Courtney Withet

ATA

STR - WELL |z | g §

o |x Ee|l W | 28

DESCRIPTION 2 |E5 DETAILS i €1 6| 3¢ WELL CONSTRUCTION DETAILS
>~ Ww = - )
w [a] w
(See Page 1)
(Dioritic) 43.00 713.60

Boring Terminated at

43.00 ft bls

Lithologic

Descriptions Obtained
rom M-93R

LEGEND

FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE

BENTONITE BS  BENTONITE SEAL

CEMENT GROUT FP FILTER PACK

TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN

Y STATIC WATER LEVEL Z-;% I:%%‘N?‘%ngm

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

9751 Southern Pine Blvd.
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. M-93

Sheet 2 of 2




Site Name: MNS-GWPP

Test Date: 4/23/2007
Well Label: M-93
Aquifer Thickness: 15.17 feet
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: 4. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 2.345 Inches
Static Water Level: 32.83 feet
Water Table to Screen Bottom: 10.17 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 34 time and drawdown measurements
Maximum head is 1.728 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/23/07 M-93
T

IIIII

01

Head Ratio (Ht/Ho)

1 6-00

] Hydraulic Conductivity = 6.050e-003 cm/sec
- Transmissivity = 1.678e-002 m2/min

Bouwer and Rice parameter A = 2.371
Bouwer and Rice parameter B = 0.4529
In(Re/Rw) = 2.489077e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 2.345 Inches
Analysis starts at time 0. Seconds
Analysis ends at time 0.7 minutes

14 Measurements analyzed from 1 to 14

0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
6.05E-03 cm/sec

LA L A L L L L L B L
1 2 3

4 5
Adjusted Time (minutes)

Ho is 1.728 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. 1D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M—93R
Location:  Huntersville, North Carqlina Number: 1264-06-724 Sheet No. 1 of 3
Boring Depth (ft): 104.8 | Elevation (f): 756.6 | Driller: éus::nNMig;v;;d, NC Date Drilled: 4/10/07
ert. INO.
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 30.20 ft bis Drilling Method: Mud Rotary
Elev. Depth | Lith- . o Well Penetration Resistance (Blows/Foot)
(Feet) | (Feef) | ology Material Description Construction | o 50 100
L ] FILL (F): Brownish-Red, Micaceous, Medium to Fine N N
= — Sandy, Silty, CLAY With Manganese Staining and Rock a %
— 755 j Fragments §g §§
. —] %%
- %% a
N JIING
- ~ SN
| - g/ g; N 12 o
N - RN N
T SN
= 5 a/ 25
= — \é NG
— —+25 \) \>
750 - E %7
B ] §g
—, /]
N NK
[:_ ] §> 25 N i2
= 52 NN (D rr
= 10— N9 g&
: + 4 K
B NSEINY
Ers | &
- = Vi
B - 8/ 5/
7y
N - NG N
- . I RIK
N 3 /LA
E | Vi
- n 0
~ T NY \§
740 ] Y
- -+ | XY
- - , o
- X% N\CONCRETE 1 ¥ >
[ 4 FILL (F): Reddish-Brown, Micaceous, Slightly Clayey, § NG M
= - Medium to Fine Sandy, SILT With Manganese Staining %g ié
B 20 q and Rock Fragments \§ §§
: . %
— 735 ~ NS
[ _l FILL (F): Red, Silty, CLAY With Fine Sand %é %2
- - \> N
L_ . %Z ié }X{ 23
. 35 g’; ¢
o Y %
- : - - NSENY
B 1 SOIL/SAPROLITE (M1): Yellowish-Red, Slightly 5’ %;
— - Clayey, Fine Sandy, SILT With Manganese Nodules §§ §§
o 1. %5 ¢ )X{ 7{
- -{ N N
n 30— 7R
- s M
— 725 -1 K
n - N N4
- =k K
- ]
- 7 g § Q § § '
- 4 |
» 1. N A

BORING LOG WITH WELL. MNSLOG.GPJ LAGWGNO01.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 1.4 IN. 1.D._SAMPLER [ FT.

01.GDT 3/26/08

BORING LOG WITH WELL MNSLOG.GPJ LAGWGN

Project: MNS - Groundwater Protection Project Boring No. M-93R
Location: Huntersville, North Carolina Number: 1264-06-724 . Sheet No. 2 of 3
Boring Depth (ft): 104.8 | Elevation (f): 756.6 | Driller:  Justin Millwood, NC Date Drilled: 4/10/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 30.20 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
B -1 - s
= i S O NK
: N
- - ) ¥
— 720 - NG N
- "I} SOIL/SAPROLITE (M1): Black and White, Silty, 22 %;
N - <] Medium to Fine SAND With Manganese Staining and §< §<
= =117 Quartz Veins (Dioritic) az %Z W
B R NN |
- 40— Y
- 1 N4 N
(s - 4 K
- + NSNS
| —t D1
- u| 4 K
— . SOIL/SAPROLITE (M1): Brown and White, Fine Sandy, N \; N
[ . SILT With Manganese Staining %2 %2 /\
- 45— NSNS
: B A
710 N} SR
. : 9 ¥
. pe—_ N N
- ut 2 ¥
B SR NS N 27
[ 7 -] SOIL/SAPROLITE (M1): Black and White, Silty, 27 %; \
B 50— . 1 Medium to Fine SAND With Manganese Staining and §< §§
[ 1 F7 1| Quartz Veins; Brown, Micaceous, Silty, Medium to Fine N N
B - Sand Lense From 63.20 to 63.27 ft bls N N
— 705 — % %
— s N N
= J— N N
N ] % K
[~ - N N
— 700 - 2 %
| — N N
- N N
- 19
- NNl A
N F % Y
N 60 N f
N ! % R
L — N N
695 % 2
S LI
— = 28
[ 65— N N
690 - NN
N 3 SH>
. N N
: 1 LIRS
[ 4 N N A
: M




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. ILD. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-93R

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

Boring Depth (ft): 104.8 | Elevation (f): 756.6 | Driller:  Justin Millwood, NC Date Drilled: 4/10/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 30.20 ft bls Drilling Method: Mud Rotary

Elev. Depth | Lith-

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

Construction { g 50 100

N
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b b b

'I"’| Roller Cone Refusal at 82.48 ft bls

+ * Y SOUND ROCK (D): Fine-Grained GRANITE With
+ + H Orbicuals, Moderate to Slight Fracturing

+
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W
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~1
(=]

| oy e b g
+
+
+
+

SOUND ROCK (D). Medium-Grained GRANITE,
Moderately Fractured

SOUND ROCK (D): Fine-Grained DIORITE,
Unfractured With Exception of Intensely Fractured Zone
From 90.65 to 91.15 ft bls
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Boring Terminated at 104.83 ft bls

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




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

Core Location: M-93R

82

83

84

85

86

87

88

89

90

91

NQ Core 91
Roller Cone Refusal at 82.48 ft bls
=482.65' and 82.72' Horizontal Joints with Wide Aperatures.
92
83.7" High Angle Joint, Slight Staining
83.95' High Angle Joint, Slight Staining
93
'184.2' Horizontal Joint, Slight Staining
84.83"' End of Run #1, REC = 99%, RQD = 70%
94
95
86.7' High Angle Joint, Slight Staining
96
97
88.9" High Angle Joint, Slight Staining
98
89.35' Low Angle Joint, Slight Staining
~189.83' End of Run #2, REC = 100%, RQD - 100%
99
90.25' Horizontal Joint, No Staining
90.65' - 91.15' Intensely Fractured Zone, Horizontal Fracturing
with Moderately Severe Weathering
100

Page 1 of 2

90.65' - 91.15' Intensely Fractured Zone, Horizontal Fracturing

with Moderately Severe Weathering

94.83' End of Run #3, REC - 98%, RQD - 92%

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

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
155
[

Core Loss

7.

Intense Fracturing

—  Fractures
— End of Run
""" Contact

= Healed Joint



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

Core Location: M-93R

100

101

102

103

104

105

106

107

109

IHIIIIII|IIIlIllllllllllllll'llllllllI |

104.83' End of Run #5, REC - 100%, RQD - 100%
Coring Terminated at 104.83 ft bls

Page 2 of 2

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
150

(R

Core Loss

7

Intense Fracturing

Fractures
End of Run

""" Contact

Healed Joint



COMPLETIOIN REPORT OF WELL No. M-93R

Sheet 1 of 3

MONITORING WELL MNSLOG.GPJ S8&ME.GDT 3/26/08

PROJECT: NINS - Groundwater Protection Project
PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina ‘ ‘ 30.20 ft bis
o LATITUDE: 3525 56.72
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 07.16
DATE DRILLED: 4/10/07 DATUM: MSL
' LOGGED BY: Courtney Withers
STRATA
~ WELL | | g §
o Eo| W <2
DESCRIPTION 2 E 5 DETAILS % €| d s € WELL CONSTRUCTION DETAILS
S |u® -3
mn |o 1T}
PROTECTIVE CASING
0.00 756.55 | Diameter: 6" X 6"
FILL (F): 2 \’c Type: Lockable Steel
EA'."W“'S*"Red' . %/\ ] interval: Above Grade
icaceous, Medium
to Fine Sandy, Silty, § §
CLAY With .
Manganese Staining % % RISER CASING
and Rock Fragments § Diameter: 4" and 2"
Type: Sch. 40 PVC :
%g %g interval: 4": 0 to 50.45 ft bls 2": 0 to 88 ft bls
%g %g GROUT
Type: Neat Cement
% % interval: 0 to 86 ft bls
%g %5 SEAL
§ Type: K-Packer + Bentonite
Q Interval: 86 to 87.3 ft bls
%g %g FILTERPACK
CONCRETE TS % % Type: NIA
J .
FILL () | Interval: N/A
Il\?ﬂgddish-Bro;p,hﬂ L 20
Icaceous, ol
Clayey, Mediur?\ toy - %é %§ ' SCREEN
Fine Sandy, SILT Diameter: 2"
\é\{ath Mangzn;sek §§ %g Type: 0.010 Slotted Sch. 40 PVC
|Staiming and Roc K Interval: 88 to 93 ft bis
FiLL (F): Red, Silty, - - 25 % %
CLAY With Fine Sand | % § % §
SOIL/SAPROLITE
(M1): Yellowish-Red, § >§ LEGEND
Slightly Ciayey, Fine 1.1 Q
Sandy, SILT With L § v Q FILTER PACK g;%c I;?z% 8:5 S:gagﬁ -
Manganese Nodules 11t i} 9 [ senroniTe BS  BENTONITE SEAL
I N7 FP  FILTER PACK
|- %g %g N CEMENT GROUT TSC  TOP OF SCREEN
1. § S IX0 CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
1 TD  TOTAL DEPTH
g8 K K 2 Y STATICWATERLEVEL oG  CEMENT GROUT
’?
COMPLETION REPORT OF

- SQME

9751 Southern Pine Blvd.
Charlotte, North Carolina

WELL No. M-93R
' Sheet 1 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: 756.6
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withe!
STRATA z
» WELL T 2|8
=~ = —-
Q |E_| DETALS | &2 | B | ££ WELL CONSTRUCTION DETAILS
DESCRIPTION s |og a b o
S |wu= o -l
o |a i
(See Page 1)
SOIL/SAPROLITE B %
(M1): Black and T
White, Silty, Medium | J.)-.
to Fine SAND With
Manganese Staining
and Quartz Veins %g
(Dioritic) %
SOIL/SAPROLITE §
(M1): Brown and KL
White, Fine Sandy, || 1.145
SILT With 11t
Manganese Staining |- }-1./| %é %g
SOIL/SAPROLITE -1+ %g ' %2
(M1): Black and RN 50.45 706.10
White, Silty, Medium N )
to Fine SAND With
Manganese Staining
and Quartz Veins;
Brown, Micaceous,
Silty, Medium to Fine
Sand Lense From
63.20 to 63.27 ft bls
: LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
§ Il eentoniTe BS  BENTONITE SEAL
X CEM FP  FILTER PACK
}S_‘ CEMENT GROUT TSC TOP OF SCREEN
[E2 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATICWATERLEVEL (02 GotmntarouT
COMPLETION REPORT OF
] S&ME 9751 Southern Pine Bivd. WELL No. M-3R
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 2 of 3
ENVIRONMENTAL SERVICES




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

' COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-93R
Charlotte, North Carolina

NGINEERING - TESTING
NVIRONMENTAL SERVICES

PROJECT NO: 1264-06-724 LOGGED BY; 756.6
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei
STRATA WELL a 5
I =
3 F~| & | E~
Q |Z | DETAILS |ag | Y | <& WELL CONSTRUCTION DETAILS
[ i} 9 >
DESCRIPTION s fo ) il ) :
> w 5 = -l |
»n |o o
(See Page 1)
_:-‘80
SOUND ROCK (D) [+ +
Fine-Grained |
GRANITE With L
Orbicuals, Moderate to | . " [-85
Slight Fracturing L+ 4 86.00 670.55
L 87.10 669.45
+ + 87.30 669.25
'+++4 88.00 668.55
SOUND ROCK (D): + + g0
Medium-Grained [L*
|GRANITE O
Moderately Fractured [iiwsis]
SOUND ROCK (D): _ [eseuen]. gg'gg ggg'gg
Fine-Grained Betated] ) )
DIORITE, Unfractured |[X%tel
With Exception of Seietenl g5
Intensely Fractured i)
Zone From 90.65to  F**
91.15 ft bls Lt
' Prerers
L]
et
:«;:«:&:H 00
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SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Boring Number: M-93R |

Sample No: 1
Depth (ft-bls): 3.16 - 4.66
Blow Count: 2*3*9

Sample No: 2
Depth (ft-bls): 8.16 - 9.66
Blow Count: 3*4*8

Sample No: 3
Depth (ft-bls): 13.16 - 14.66
Blow Count: 3*3*4

Sample No: 4
Depth (ft-bls): 18.16 - 19.66
Blow Count: 2*3*3

Sample No: 5
Depth (ft-bls): 23.16 - 24.66
Blow Count: 6*9 * 14

Sample No: 6
Depth (ft-bls): 28.16 - 29.66
Blow Count: 2*3*4

Page 1 of 3



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

Lo e e g

Boring Number:

Sample No: 7
Depth (ft-bls): 33.16 - 34.66
Blow Count: 1*1*2

Sample No: 8
Depth (ft-bls): 38.16 - 39.66
Blow Count: 2*1*1

Sample No: 9
Depth (ft-bls): 43.16-44.66 ’
Blow Count: 2*2*3

Sample No: 10
Depth (ft-bls): 48.16 - 49.66
Blow Count: 2 *5%*22

Sample No: 11
Depth (ft-bls): 57.85-59.35
Blow Count: 4*7*12

Sample No: 12
Depth (ft-bls): 62.85 - 64.35
Blow Count: 6 * 10 * 18

Page 2 of 3



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

Boring Number: M-93R

Sample No: 13
Depth (ft-bls): 67.85 - 69.35
Blow Count: 3*4%*6

Sample No: 14
Depth (ft-bls): 72.85-74.35
Blow Count: 6 * 18 * 26

Sample No: 15
Depth (ft-bls): 77.85-79.35
Blow Count: 14 * 19 * 2

Page 3 of 3




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

Core Locatin: M-9R -

CLASSIFICATION:

82.48' to 89.25' Fine Grained Granite with Orbicuals
89.25' to 90.8' Medium Grained Granite

90.8' to 104.83' Fine Grained Diorite

Page 1 of 1




lfJALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD

(Open Hole in Uniform Matenal)

'~’§t L 1’»” “', 4 9Ty . Y

Site Name: MNS - GWPP
Date: 4/16/2007
Boring 1.D. M-93R
Test Interval: 82.48 to 89.83 (Sound Rock)
Total Depth of Hole: 89.83 ft 2738.72 cm
Length of Open Hole: 7.35 ft 224.09 cm
Transformation Ratio m= 1
Performed by: Scott Dacus
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 2272.10 -
60 2264.60 7.27E-06 d?-In 2mL mL
120 2256.46 7.92E-06 D H for 14
180 2248.08 8.19E-06 K, = In—
240 2239.88 8.04E-06 8-L- (t2 -1 ) H,
300 2231.74 8.01E-06
360 2223.99 7.65E-06 Where :
420 2216.37 7.55E-06 Ky is the Horizontal Coefficient of Permeability (cm/sec)
480 2208.84 7.49E-06 H, is the Piezometric Head for time; t = t;, (cm)
540 2201.55 7.27E-06 H, is the Piezometric Head for time; t =t, (cm)
600 2194.09 7.48E-06 D is the Diameter of the Standpipe (cm)
900 2158.75 7.14E-06 d is the diameter of the Open Length (cm),
1200 2125.55 6.82E-06 m is the Transformation Ratio, Where
1500 2093.66 6.65E-06 m= m K}, is the Horizontal Permeability|
1800 2062.77 6.54E-06 K, is the Vertical Permeability|
2400 2004.82 6.27E-06 L is the.Open Length of Hole (cm)
3000 1951.71 5.91E-06
3600 1903.05 5.55E-06 Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

7.16E-06
Graph of Field Data
Head vs Time
2300.00
2250.00 -
2200.00
= 2150.00
£
L 2100.00 \
-] \
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I 2000.00 \
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FIELD DATA . SHEET

PROJECT NAME AND NO.: MNS - GWPP

LOCATION: Huntersville, NC

TEST DATE: 4/18/2006

TESTED BY: Justin Milwood and Courtney Withers
GROUND ELEYV (ft MSL): 756.4

TEST METHOD: Double Packer Method using Multiple Pressure Tests

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

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

Source of test water and clarity:

Method of cleaning hole prior to testing:

Drilling Fluid (water or type of drilling mud)

Packer Brand and Model:

Packer Inflation Pressure

Packer Length:

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

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

Diameter of borehole, d :

Radius of the borehole, r

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

Height above ground surface of pressure gauge:

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

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

Is test section above or below water table?

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

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

Diameter and type of pipe used:

BOREHOLE NO.: M-93R
TEST INTERVAL: 883 to 933  bgs
TEST INTERVAL: 668.1 to 663.1 EL
Granite - Sound Rock.
Catawba River - Slightly Turbid
Flushed
Water
160 psi
2.00 feet
2
- feet
5.0 feet
101.4 feet below ground surface (bgs)
3.0 inches 0.3 feet
0.13 feet
33.0 feet
4.6 feet ags
88.3 feet bgs
933 feet bgs
below
37.6 feet
___954___fet
1.25-inch 1.D.

Packer Test M-93R (Revised).xls
Permeability Test Field Data
Page 1 of 2



LOREHOLE PERMEABILITY TEST USING PACKERS

IELD DATA SHEET [T oA o .
PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-93R
LOCATION: Huntersville, NC TEST INTERVAL: 833 to 933  bgs
TEST DATE: 4/18/06 TEST INTERVAL: 668.11 to 663.11 EL
Water Level Flow Rate Flow Rate
Gauge Pressure (h ,) in psi Elapsed Time (minutes) (feet bgs) (total flow in gal) (gpm)
Step 1
25 0 1804.00
25 1 1804.70 0.70
25 2 1805.00 0.30
25 5 1805.70 0.23
25 10 1806.70 0.20
25 15 1807.50 0.16
25 20 1808.40 0.18
‘ Average| 0.22 0.30
Selected stabilized flow rate to be used in calculations 0.30
Step 2
37.5 0 1808.70
37.5 1 1808.80 0.10
37.5 2 1809.20 0.40
37.5 S 1809.90 0.23
37.5 10 1811.10 0.24
37.5 15 1812.20 0.22
37.5 - 20 1813.30 0.22
Average 0.23 0.24
Selected stabilized flow rate to be used in calculationg 0.24
Step 3
50 0 1813.50
50 1 1813.80 0.30
50 2 1814.50 0.70
50 5 1815.50 0.33
50 10 1817.00 0.30
50 15 1818.20 0.24
50 20 1819.60 0.28
Average| 0.30 0.36
Selected stabilized flow rate to be used in calculationd 0.36
Step 4
37.5 0 1819.90
37.5 | 1820.00 0.10
37.5 3 1820.50 0.25
37.5 5 1820.80 0.15
Average| 0.18 0.17
Selected stabilized flow rate to be used in calculations 0.17
Step 5
25 0 1321.00
25 1 1821.10 0.10
25 3 1821.30 0.10
25 5 1821.50 0.10
Average| 0.10 0.10
Selected stabilized flow rate to be used in calculations 0.10
NOTES:

Packer Test M-93R (Revised).xls
Permeability Test Field Data
Page 2 of 2



BOREHOLE PERMEABI

- S S&ME

CALCULATIONS

PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-93R

LOCATION: Huntersville, NC TEST INTERVAL: 883 to 933 bgs
TEST DATE: 4/18/2006 TEST INTERVAL: 668.1 to  663.1 EL
TESTED BY: Justin Milwood and Courtney Withers

GROUND ELEYV (ft MSL): 756.4

TEST METHOD: Double Packer Mcthod using Multiple Pressurc Tests
METHOD REFERENCE: Ground Water Manual, US Bureau of Reclamation, 1995, Chapter 10

RESULTS OF PERMEABILITY CALCULATIONS
MULTIPLE STEP TEST

Step Flow (Q) Pressurc (psi) Lugcons Pcrmeability Permcability

(g_pm) Gauge  |Effective (ft/scc) (cm/sce)

1 0.3 25 41 3 8.77E-07 2.7E-05
2 0.24 375 54 2 5.4E-07 1.6E-05
3 0.36 50 66 2 6.6E-07 2.0E-05
4 0.17 37.5 54 1 3.8E-07 1.2E-05
5 0.1 25 41 1 2.9E-07 8.9E-06
AVERAGE 2 5.5E-07 1.7E-05

SELECTED VALUES

Rock Description of Tested Interval:
Granite - Sound Rock.

TEST INTERPRETATION
Text here
Text here -
EFFECTIVE PRESSURE(psi) FLOW (gpm)
80 0 0.1 0.2

! L :

03 0.4

TEST NO.
TEST NO.

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

Intake (gpm)

0 20 40 60 80

Effective Differential Pressure (psi)

Packer Test M-93R (Revised).xls

Permeability Calculations
Page 1 of 4



PERMEABILITY CALCULATIONS FOR
EACH STEP OF. TEST .

i

_SS&ME

&4? o B ~~‘*“;i?“"ﬁ;w' % o e E)

CALCULATED PERMEABILITY FOR STEP 1
Gauge Pressure, h2, 25 psi 57.7 feet of water
Flow Rate,Q: 03 gpm 0.001 ft'/scc
Head loss per TEN foot section of pipe: 00  psi (per tables)
Head Loss, L: 0.0 psi 0.0 fect of water
Distance from pressurc gauge to bottom of test section, hy: 37.6 feet
Valuc of hy: 37.6 feet
Effective Head, H where H = h1+h2- L: 95.3 feet 41.3 psi
Determine Saturation Zone: -

Sclect Zone 1,2, 0r 3 3 Zones | and 2 arc unsaturated, 3 is saturated

Tu=U-D+H 35.0 fect

X =(H/Tu)*100 2726 %

Tu/A 7.0
Determine Conductivity Coefficient

H/r - Value for Zone 1 analysis

A/H - Valuc for Zone 1 analysis

Alr 40 Valuc for Zone 2 and 3 analysis

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

Cs for Zone 2 and 3 tests: ) 64 . Cs for Zonces 2 and 3
Calculate K if Zone 1 and using single or double packer - ft/sec - cm/scc
Calculate K if Zone 2 and using single packer (Method 1) - ft/sec - cm/sec
Calculate K if Zone 2 and using double packer (Method 2) - ft/scc - cm/scc
Calculate K if Zone 3 and using single packer (Method 1) - ft/sec - cm/scc
Calculate K if Zone 3 and using double packer (Method 2) 8.77E-07 ft/scc 2.67E-05 cm/scc

Is this step valid?

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

Is Q/a * (cstimated porosity) > 10??

3.9 squarc feet
True, Test Valid

CALCULATED PERMEABILITY FOR STEP 2
Gauge Pressure, h2.

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

Select Zone 1,2, or 3

Tu=U-D+H

X = (H/Tu)*100

TwA
Determine Conductivity Coefficient

H/r

AM

Ar

. Sclect Cu from Fig 10-7 for Zonce 1 tests:

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

37.5
0.24

0.0
37.6
376
1242

63.8

194.5
12.8

5.38E-07

psi -
gpm
psi
psi
feet
feet
feet

fect

%

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

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

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

86.6 fect of water

0.001 ft’/scc
(per tables)
0.0 fect of water

53.8 psi

Zones 1 and 2 arc unsaturated, 3 is saturatcd

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

- cm/scc

- cm/scc

- cm/scc

- cm/scc

1.64E-05 cm/scc

3.9 squarc feet
True, Test Valid

Packer Test M-93R (Revised).xls
Permeability Calculations
Page 2 of 4



CALCULATED PERMEABILITY FOR STEP 3
Gauge Pressurc, h2,

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

Sclect Zonc 1,2, 0r 3

Tu=U-D+H

X = (H/Tu)*100

Tu/A
Determine Conductivity Coefficient

Hir :

AH

Alr

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

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

50

0.36
0.0
0.0

37.6

37.6

153.1

92.7
165.1
18.5

6.55E-07

psi
gpm

psi

feet
feet
feet

feet
%

ft/sec
ft/sec
ft/sec
ft/sec
ft/sec

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

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

115.5 feet of water

0.001 ft¥/scc
(per tables)
0.0 feet of water

66.3 psi

Zones | and 2 arc unsaturated, 3 is saturated

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

- cm/sec

- cm/sec

- cm/sec

- cm/sec

2.00E-05 cm/sec

3.9 squarc feet
True, Test Valid

CALCULATED PERMEABILITY FOR STEP 4
Gauge Pressure, h2.

Flow Rate, Q:
Head loss per TEN foot section of pipe:
Hcad Loss, L:
Distance from pressurc gauge to bottom of test scction, hy:
Valuc of hy:
Effcctive Head, H where H = hil+h2-L .
Determine Saturation Zone:

Sclect Zone 1,2, or 3

Tu=U-D+H

X = (H/Tu)*100

TwA
Determine Conductivity Coefficient

H/r

A/H

Alr

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

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

375

0.17
0.0

37.6
37.6
124.2

63.8

194.5
12.8

40

64

3.81E-07

psi
gpm
psi
psi
feet
feet
feet

feet
%

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

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

Is Q/a * (cstimated porosity) > 10??

86.6 fect of water

0.000 ft*/scc
(per tables)
0.0 fcet of water

53.8 psi

Zonges 1 and 2 arc unsaturated, 3 is saturated

Valuc for Zone 1 analysis
Valuc for Zone 1 analysis
Value for Zone 2 and 3 analysis
Cu for Zone 1 .
Cs for Zones 2 and 3 )
- cm/sec
- cm/sec
- cm/scc
- cm/sec
1.16E-05 cm/scc

3.9 square fect
True, Test Valid

Packer Test M-93R (Revised).xls
Permeability Calculations
Page 3 of 4



CALCULATED PERMEABILITY FOR STEP 5
Gaugc Pressure, h2,

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

Sclect Zone 1,2, or 3

Tu=U-D+H

X = (H/Tu)*100

Tuw/A
Determine Conductivity Coefficient

H/r

A/H

Alr

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

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

25
0.10
0.0
0.0
37.6
37.6
95.3

35.0

272.6
7.0

2.92E-07

psi
gpm
psi
psi
feet
feet
feet

feet
%

ft/sec
ft/sec
ft/sec
ft/sec
ft/sec

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

Is Q/a * (cstimated porosity) > 10??

57.7 feet of water

0.000 ft'/scc
(per tables)
0.0 feet of water

41.3 psi

Zones 1 and 2 arc unsaturated, 3 is saturated

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

- cm/scc

- cm/scc

- cm/scc

- cm/scc

8.91E-06 cm/scc

3.9 squarc feet
Truc, Test Valid

Packer Test M-93R (Revised).xls
Permeability Calculations
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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
4/20/2007
M-93R

67.8 feet

5. feet

1. Inches

1.5 Inches
30.2 feet
62.8 feet

1

0. Seconds

There are 96 time and drawdown measurements

Maximum head is 2.898 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
4/20/2007

Bouwer and Rice Graph
M-93R

ll[lll

1

o
-

Head Ratio (Ht/Ho)

1 lIIIlll

1

1.e-00

N

Hydraulic Conductivity = 3.019e-005 cm/sec
Transmissivity = 0.539 meters2/day

Bouwer and Rice parameter A= 27
Bouwer and Rice parameter B = 0.5
In(Re/Rw) = 3.442613e+000

Analysis starts at time 0. Seconds
Analysis ends at time 80. minutes

72 Measurements analyzed from 1to 72
1 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

T T
0

T

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
3.02E-05 cm/sec

T T I
2
Adjusted Time (Hours)

Ho is 2.898 feet at 0. Seconds




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

Boring No.:
M-93R

Sample No.:
SS-5

Depth:
23.16 to 24.66 fi bls

Sample Description:
Red, Silty, Clay With Fine Sand

100% -

-0-8—0-8 =

90%

80%
70%

60%

50%

40%

30%

7
Percent Passing

20%

10%

0%

100

A
10 o 1 0.1
Particle Size (mm)

0.01

0.0625 p
0.004 p

0.001

>2 mm 2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% QGravel % Sand
0.5% 12.6%

% Silt
28.3%

% Clay
58.6%

Adjusted for
Calculations

0% 13%

28%

59%

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-93R 2,10
EXPLANARON -
Boring Depth: _ 23.16 t0 24.66 ft bls —_—
—_——————— Line of equal specitic vield
friterval 1 oamd 3 pereen:
% Sand: 13% Particle size -omm
Sk Sn2S
Silt 0,062 530,004
% Silt: 28% Clay 0,004
N
p)
% Clay: _ 5%% 35‘ 2,
& A
. . > "
Estimated Specific N 0%
Yield: __0.4%* 5 . @,
. %, Z
40

* Estimated Value 5

"N
CLAYSIT =\,

Sill size (pereent)

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.

43
407

3s]

(%)
=]
1

PERCEHT BY VDLW
[
2

TS ] 3 e = nEMEr
o A8 w d ~] 1]
: 7 25195193(38(=5(83(25 45|23 §
P & a -3 s 55 :s as Us
g “ ? g

Estimated Porosity: __ 50%**
“*Based on Table of Selected Values of Porosity, Specific Yield and Specific Retention,
USGS Water Supply Paper 2220.

Varlatlon of Poroslly, Speciiic Yleld, and Speclfic Retentlon with Graln Siza
(after Bear, 1972)




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

Boring No.:
M-93R

Sample No.:
SS-12

Depth:
62.85 to 64.35 ft bls

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

100% ‘ P--.-.—.'ﬁ

90%

_—

80%

70%

< ‘L

60%

50%

40%

30%

Percent Passing

20%

10%

1o~

0%
100

10

2

1 0.1

Particle Size (mm)

0.01

0004 P
4

0.0625 P

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.4%

% Sand
66.8%

% Silt
30.2%

% Clay
2.6%

Adjusted for
Calculations

0%

67%

30%

3%

Notes:

Grain size distribution taken from grain size with hydrometer data located in Appendix 1.

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

M-93R , o0

Boring No.

EXPLANATION

90

Boring Depth: 62.85 to 64.35 ft bls

3
Lane ot eeual specitic i
Taterval 1and 3 peccent

Particle size -mn
Saned 2-41062%
Silt 0.062 %0004
Clay - o0

% Sand: __ 67%

% Siit: 30%

: S
g
% Clay: _ 3% & Z,
e A s
= L
. . ' &2 "
Estimated Specific & 50 %
. & %
Yield:  26% ' S . o
E— % > %
: SANDY CLAY N 40

Silt seze (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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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-94

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

Boring Depth (ft): 44.1 | Elevation (f): 751.4 | Driller: ggg _’Litﬂe, NCCertNo. | Date Drilled: 6/26/07

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 32.47 ft bls Drilling Method: Mud Rotary

(};‘:f:t) l(ﬁ%tg ([;lggy Material Description

i ALLUVIUM (S): Light Brown, Micaceous, Fine Sandy,
SILT Interlayered With Dark Brown, Medium to Fine
Sandy, CLAY

Well Penetration Resistance (Blows/Foot)
Construction | o 50 100
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Rock Fragments

—
W

NERENREN

&

K

M

W

NS

b |
(¥8)
L
L

7

WA
N

/7
7,

N

INNNNNNRANNNNN

QN

&

AN NN N NN NN Y

4

K

7
X

X

N

N AN N N NN NN NN NNNNNNN e e e e

T\ALLUVIUM (S): Light Brown, Micaceous, Fine Sandy,
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BORING LOG WITH WELL MNSLOG.GPJ LAGWGNO1.GDT 3/26/08

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

9751 Southern Pine Blvd. WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING « TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4 IN 1.D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-94
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 2
Boring Depth (ft): 44.1 | Elevation (ft): 751.4 | Driller: g%’Litﬂe, NC Cert No. Date Drilled: 6/26/07
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 32.47 fi bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feef) | ology Material Description Construction | ¢ 50 100
[ 715 1 SOIL/SAPROLITE (M1): Orange and White, Medium to o = R
- 1 Fine Sandy, SILT With Manganese Staining O =
S
B 40—~ m q
—710 I

Roller Cone Refusal at 44.10 ft bls




COMPLETION REPORT OF WELL No. M-94 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 32.47 ft bls
LATITUDE: 35 25 54.06
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 57 05.36
DATE DRILLED: 6/26/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
— WELL | [g |8
b - =~
@ |E_| DETAILS | & | § | <& WELL CONSTRUCTION DETAILS
DESCRIPTION S |&Es o 213
pad ul — -l )
[72] (=] w
. PROTECTIVE CASING
. _ 0 i 0.00 751.40 | Diameter: 4" X 4"
QLL\:.IJI:/I‘I\JAI_'\Q a(cs(g0 ul.slght g Type: Lockable Steel
rown, ' 1) T .
Fine Sandy. SILT Interval: Above Grade
Interlayered With )
Dark Brown, Medium 1T
to Fine Sandy, CLAY [ ].[.} RISER CPZ\SING
Vb Diameter: 2"
T1F 5
ENE] Type: Sch. 40 PVC
BE g i Interval: 0 to 29.1 ft bls
{1 GROUT
¢LhUVgJM (S ) A 10 Type: Neat Cement
ellow-pbrown an .
White. Micaceous, ;//_ interval: 0 to 24 ft bls
Clayey, SILT With /jj ] :
959! SEAL
ALLUVIUM (S): Red 44 4 Type: Bentonite
and Reddish-Brown, [/]// Interval: 24 to 27 ft bls
Micaceous, Medium VA" 19
to Fine Sandy, %%
Clayey, SLTWith /][4 FILTERPACK
Manganese Staining jZ Type: #1 Filter Sand
n QCK IFragments [ .
ALLUVIUM (8): Red|444 Interval: 27 to 44.1 ft bls
Silty, CLAY With Fine 7 20
Sand and Rock / SCREEN
Fiaflmat;/l (S): Light // Diameter; 2"
Elfr?;"g-a 'r“"c';;acselﬁ‘_l{s- L Type: 0.010 Slotted Sch. 40 PVC
ith Rock Fragments || .| ( 4 24.00 72740 |  nterval: 29.1to44.1 ftbis
nd Organics 1125
LLOVIUM (S):
Yellow-Red,M 4 Y 27.00 724.40
Micaceous, Medium  {|.[-]. R m_— :
ofto Fine Sandy, cLAY [ 111 [T LEGEND
2| SOIL/SAPROLITE : SEK I S :
SfM1): Red, 1T FILTER PACK TOC TOP OF CASING
H|[Reddish-Brown, and || -[- 30 B "~ GS GROUND SURFACE
olvellow, Micaceous, |l |- {.| ENTONITE BS  BENTONITE SEAL
oo b AATmReC,
z (X] CUTTINGS / BACKFILL . BSC BOTTOM OF SCREEN
8 STATIC WATER LEVEL E% gg{,,’g'ﬂ%:ggm
%}
2
2 s &ME COMPLETION REPORT OF
£ 9751 Southern Pine Bivd. WELL . M-94
é Charlotte, North Carolina No
5 ENGINEERING » TESTING Sheet 1 of 2
s 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: 751.4
CHECKED BY: Courtney Withe:

STRATA
~ WELL |z |2 | &
= =~
o |z_| DETALS | B2 | & | 52 WELL CONSTRUCTION DETAILS
DESCRIPTION 2 |Ez w ez
>~ Wi~ s | - |
n |a i}
(See Page 1)
35
SOIL/SAPROLITE
(M1): Brown, Tan, I
White, and Orange, L
Coarse to Fine
Sandy, SILT With i
Manganese and Rock (|- | ]}
ragments (continued) || L 40
SOIL/SAPROLITE
(M1): Orange and i
White, Medium to F
Fine Sandy, SILT |
With Manganese 707.80
Staining f 707.30
LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
[l e=nToniTE BS  BENTONITE SEAL
&) CEMENT GROUT FP  FILTER PACK
TSC TOP OF SCREEN
25 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Y STATICWATERLEVEL 3 Gotierg CROUT
&ME COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-94
s 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: 1264-06-724

A e I R R

Boring Number: M-94
Sample No: 1
Depth (ft-bls):  4.6-6.1
Blow Count: 4*4*5§
Sample No: 2
Depth (ft-bls):  9.6-11.1
Blow Count: 2%*2%*2
Sample No: 3
Depth (ft-bls):  14.6-16.1
Blow Count: 4 *6* 10
Sample No: 4
Depth (ft-bls):  19.6-21.1
Blow Count: 8*7*11
Sample No: 5
Depth (ft-bls):  24.6-26.1
Blow Count: 3%*4*5
Sample No: 6
Depth (ft-bls):  29.6-31.1
Blow Count: 3%4*3

Page 1 of 2
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SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME
S&ME Project No: 1264-06-724

R i

T —————————

B()l'ing Number: M_94

Sample No: 7
Depth (ft-bls):  34.6-36.1
Blow Count: 3*4*6

Al
W W WL e e

Sample No: 8
Depth (ft-bls):  39.6-41.1
2%2%*4

Blow Count:

Page 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
7/16/2007

M-94

16.63 feet

15. feet
1. Inches
3. Inches
30.00%

1.844 Inches
32.47 feet
11.63 feet

1

0. Seconds

There are 60 time and drawdown measurements

Maximum head is 1.37 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
7/11 6/07

Bouwer and Rice Graph
M-94

I Lol

01

Head Ratio (Ht/Ho)

lIIllli

1

1 e-0024

Bouwer and Rice parameter A = 2.903
Bouwer and Rice parameter B = 0.6015
In(Re/Rw) = 2.740603e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 180. Seconds
Analysis ends at time 22.5 minutes

33 Measurements analyzed from 9 to 41

7| Hydraulic Conductivity = 1.041e-004 cm/sec
- Transmissivity = 3.167e-004 m2/min

0

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.04E-04 cm/sec

! |
1
Adjusted Time (Hours)

Hois 1.37 feet at 0. Seconds



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

Boring No.:
M-94

Sample No.:
882

Depth:
9.6t0 11.1 ftbls

Sample Description:

100%

o~

Red and Brown, Fine to Medium Sandy, Clayey, Silt With Mica

90%

-&LJ\

»

80%

70%
60%

50%

40%

30%

Percent Passing

20%

10%

0%

100

10

Particle Size (mm)

" :
~ 1 - 0.1

0.01

0.0625 b
0.004 P

0.001

>2 mm 2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel % Sand
1.0% 40.8%

% Silt
41.5%

% Clay
16.7%

Adjusted for
Calculations

0% 41%

2%

17%

Notes:

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

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

S&ME Project:
McGuire Nuclear Station - GWPP

1264-06-724

S&ME Project No.:




FETTER AND BEAR DIAGRAMS

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

Boring No. ___M-%4 PR

EXPLANATION -

3
Litee ot eqqual sprevitic seeid
Interval 1ot 3 poreent

Boring Depth: 9.6to 11.1 ft bls

Pasticle size -mnn
Satud 2=0aml2 5
Silt 11,062 510,004
Clay - 0,004

% Sand: __ 41%

% Silt: 42%

>
3 ')
% Clay: __17% $& 2,
& RN
Estimated Specific N 0%,
Yield: __ 12% & . ﬂ"’z
y 40)
\ -
—a S ; \ ”‘
D A N
13 N *Y » 5
% CLAYV-SAND \\/ \\ "
S > oy Sy P———

T T
§ r? .§ & \5’

=
' 3

7]
7
y
i/
vy

Sill size (percent)

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

Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity: 44.5%

Varlatlon of Poroslly, Specific Yleld, and Speclfic Retentlon with Graln Size
(alter Bear, 1972)




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

Boring No.:
M-94

Sample No.:
SS-3

Depth:
14.6 to 16.1 ft bls

Sample Description:
Red, Silty, Clay With Fine Sand

100%

90%

-

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
3.4%

% Sand
11.5%

% Silt
13.5%

% Clay
71.6%

Adjusted for
Calculations

0%

12%

14%

74%

Notes:

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

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'94 2. Hi0

Boring Depth:

% Sand: _ 12%
%sSilt: __ 14%
% Clay: __14%

Estimated Speéiﬁc
*

Yield: _ 0.2%

* Estimated Value

14.6 to 16.1 ft bls

EXPLANATION

i
Line ot equal speciric vieid
tnterval 1 amd 3 poeent

Panticle size sminn
Sangl 2-0.062%
Silt 0.062 70004
Clay - 0.004

20

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

relation between particle size and specific yield. Source: A. 1. Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity: 50%**

**Based on Table of Selected Values of Porosity, Specific Yield and Specific Retention,

USGS

Water Supply Paper 2220.

Varlatlion of Poroslty, Specliic Yield, and Speclific Retentlon with Grain Slze

(atter Bear, 1972)




PARTICLE SIZE ANALYSIS OF SOILS

FOR USE IN FETTER AND BEAR DIAGRAMS

Boring No.:
M-94

Sample No.:
SS-8

Depth:
39.6 to 41.1 ft bls

Sample Description:

Orange and White, Fine to Medium Sandy, Silt

100% —0-9—0-9

9

90%

80%
70%

60%

50%

40%

- 30%

Percent Passing

20%

10%

0%

e

100

10

2 p

1 0.1

Particle Size (mm)

0.01

0.0625 P
0.004 P

0.001

>2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm -

From Graph:

% Gravel
0.2%

% Sand
42.2%

% Silt
51.0%

% Clay
6.6%

Adjusted for
Calculations

0%

42%

51%

7%

Notes:

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

1

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

S&ME Project:

McGuire Nuclear Station - GWPP

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




FETTER AND BEAR DIAGRAMS

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

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

M-94 PR

Boring No.

EXPLANATION

5

¢ Lo N
n Line ot equal specitic vieid
tterval 1 and 3 percent

Boring Depth: _ 39.6t041.1 ft bls

Particle wize mme
Sand 2-00625
Silt 0,062 50004
Clav - 0004

% Sand:  42%
%sSilt: __ S1%

% Clay: 7%

Estimated Specific
Yield: ___18%

/ ~
SHTY SAND 3
70%- <Z

Silt stze (pereent)

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

Survey Water-Supply Paper 1662-D, 1967.
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Varlation of Porosity, Specific Yleld, and Speclific Retentlon with Graln Size
(atter Bear, 1972)




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

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

9751 Southern Pine 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. 1D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-95
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 of 1
Boring Depth (ft): 24,0 | Elevation (f): 731,7 | Driller:  Justin Millwood, NC Date Drilled: 4/24/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 15.13 fi bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . o Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) olo%y - Material Description Construction | ¢ 50 100
- HH ] ASPHALT
B Vv
— j /? / ALLUVIUM (S): Red, Micaceous, Fine Sandy, Silty,
730 R ; é? CLAY With Manganese Staining and Rock Fragments
- E77/
- 849
- /9%
- =777
725 j?ﬂﬂ
B g /4
B = 97 ALLUVIUM (S): Red and Gray Striated, Micaceous,
- :/ / / Medium to Fine Sandy, Silty, CLAY With Manganese
I~ lO—& /] /] Staining, Rock Fragments, and Organics
S
WOOD
720
— _:éa /| ALLUVIUM (S): Brown and Gray, Micaceous, Silty,
B 1/ | CLAY With Fine Sand, Manganese Staining, and
- *//é/ Organics
— V'V ¥ ] ALLUVIUM (S): Reddish-Brown, Micaceous, Silty,
[ 15 “‘%é% CLAY With Manganese Staining
~ V) ﬁ
- %9
715 B
~ _ /77 ALLUVIUM (S): Red, Yellow, Brown, and Gray
= - / / / Mottled, Micaceous, Silty, CLAY With Manganese
= ni% /] Staining
- §977
- 20 -—/ / /
— - é L/
o |
NV
- ~ VY]
B 1 1-1-1 SOIL/SAPROLITE (M1): Orange, Brown, and White,
B 1 Micaceous, Silty, Coarse to Fine SAND (Granitic)
Boring Terminated at 24.00 ft bls
Lithologic Descriptions Obtained From M-95R




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

COMPLETION REPORT OF WELL No. M-95 Sheet 1 of 1

PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724 ) WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 15.13 ft bis
LATITUDE: 35 2551.50
DRILLING CONTRACTOR: S&ME, Inc. ' LONGITUDE: 80 57 04.14
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 731.35
DATE DRILLED: 4/24/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA '
- WELL |z | g é
oz el U | &2
DESCRIPTION 8 |E- DETAILS & SH S £ WELL CONSTRUCTION DETAILS
> w~ - ]
n|o m|
PROTECTIVE CASING
0 0.00 731.65 | Diameter. 8"
ASPHALT o Type: Steel Flush Mount
ALLUVIUM (S). Red, ¢ T interval: At Grade
Micaceous, Fine /V/ L
Sandy, Silty, CLAY /45
With Manganese
Staining and Rock (M1} R_ISER CA§|NG
Fragments ///__ 5 5.00 726.65| Diameter: 2
%Y Type: Sch. 40 PVC
e 7.0 72465 Interval 0t 8 ft bls
279
ALLUVIUM (S): Red ] 44 GROUT
:/:?d Gray St;\inatgfﬂ. A 10 Type: Neat Cement
icaceous, Medium )
to Fine Sandy, Silty, /CCF Intervat: 0 to 51t bis
CLAY With //
Manganese Staining, LT SEAL
Rock F ts, and '}/ .
?;anié:gmen il % ¢ Type: Bentonite
00D A interval: 5to 7 ft bls
ALLUVIUM (S): A 15
Brown and Gray, A
Micaceous, Silty, 2% FILTERPACK
g::g Xnvgsg';'::se ;/ A Type: #1 Filter Sand
Stainfng, and Organics /§§ . Interval: 7 to 24 ft bls
LLUVIUM (S): A 20 |
Reddish-Brown, N )
Micaceous, Silty, N SCREEN
CLAY With stain j/ A Diameter: 2"
anganese iaining V4 Type: 0.010 Slotted Sch. 40 PVC
ALLUVIUM (S); Red, [-]-] 1 708.15 yp
Yellow, Brovsln? al"lde _ : 707.65 Interval: 9 to 24 ft bls
Gray Mottled,
Micaceous, Silty,
CLAY With
anganese Staining
SOIL/SAPROLITE LEGEND
(M1): Orange, Brown,
ar]d White, ) FILTER PACK TOC TOP OF CASING
Micaceous, Silty, GS GROUND SURFACE
oarse to Fine SAND - BENTONITE BS BENTONITE SEAL
Granitic) X4 CEMENT GROUT FP FILTER PACK
2 TSC TOP OF SCREEN
X CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
STATICWATERLEVEL (2 GomENT GROUT

COMPLETION REPORT OF
S&ME 9751 Southern Pine Bivd. WELL No. M-95
Charlotte, North Carolina

Sheet 1 of 1




Site Name: MNS-GWPP

Test Date: 5/7/2007
Well Label: M-95
Aquifer Thickness: 13.87 feet
Screen Length: 15. feet
Casing Radius: 1. Inches
Effective Radius: 4. Inches
Gravel Pack Porosity: 30.00%
Corrected Casing Radius: 2.345 Inches
Static Water Level: 15.13 feet
Water Table to Screen Bottom: 8.87 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 134 time and drawdown measurements
Maximum head is 2.351 feet

Minimum head is -1.5e-002 feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
5/7/07

Bouwer and Rice Graph
M-95

L

SNV

o

lIIlllll

Head Ratio (Ht/Ho)

1,001

l [ 3
- L

Hydraulic Conductivity = 7.868e-005 cm/sec
1 a.003] Transmissivity = 1.996e-004 m2/min

Bouwer and Rice parameter A = 2.276
Bouwer and Rice parameter B = 0.4204
In(Re/Rw) = 2.432413e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 2.345 Inches
Analysis starts at time 120. Seconds
Analysis ends at time 73. minutes

64 Measurements analyzed from 17 to 80
9 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

i er

T T T I T
0 1

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
7.87E-05 cm/sec

I T T T I
Adjusted Time (Hours)

Ho is 2.351 feet at 0. Seconds



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

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

9751 Southern Pine Blvd. WITH ASTM D-1586.
%hlaflgtte, Nogz (53% 04111%6 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING + TESTING elephone: 704-523- 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-95R
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 2
Boring Depth (f): 64.5| Elevation (ft): 731.7 | Driller: -(I:uesrttinNMigXV;;d, NC Date Drilled: 4/23/07
. No.
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 14.25 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | o 50 100
N B ASPHALT &
- ] /é ALLUVIUM (S): Red, Micaceous, Fine Sandy, Silty, %
- — ; 4; CLAY With Manganese Staining and Rock Fragments \\‘
n ~ %
— 8777 § i
~ sV N
= 209 >
[ NV %
725 . ? ? ? ;\\/‘
- T4 K
[ — ;9 ALLUVIUM (S): Red and Gray Striated, Micaceous, § N
— ;/ / [/ Medium to Fine Sandy, Silty, CLAY With Manganese < /\
= 10— Staining, Rock Fragments, and Organics ;\\
nY g g g 4
— &
- 720 & wOOD §
~ _1/171/] ALLUVIUM (S): Brown and Gray, Micaceous, Silty, <
o </ ? CLAY With Fine Sand, Manganese Staining, and » \ Y
- 3 44 Organics n é Ny M
- 15 (/\/}/| ALLUVIUM (S): Reddish-Brown, Micaceous, Silty, \é »‘4 -
L —;?; CLAY With Manganese Staining g g
- ] YR
715 % & K
u -] ?? ALLUVIUM (S): Red, Yellow, Brown, and Gray § §
— V Mottled, Micaceous, Silty, CLAY With Manganese ZRZ
Ra%Y N M
[ =/ / /] Staining > » M
[ u% R,
[~ 20— / / NYIRNY
- ndhY
710 Re27
- 2297
_ — "/ .
E _.-.'. +--] SOIL/SAPROLITE (M1): Orange, Brown, and White, W 31
q 217 Micaceous, Silty, Coarse to Fine SAND (Granitic) N »
[~ 25— ,
705 -
[~ SOIL/SAPROLITE (M1): Reddish-Brown, Silty, Medium
— 7 to Fine SAND With Large Flakes of Mica and Manganese \/ 17
[~ - Staining (Schistose) M
u 30—
700 1
B — -} SOIL/SAPROLITE (M1): Black and White, Micaceous,
= . | Silty, Fine SAND With Brown, Oxidized Veins (Granitic) 2
- - .
n 35—
- 695 :4 ‘ WEATHERED ROCK (M2): When Sampled Becomes
[ Black and White, Micaceous, Silty, Fine SAND With
— 1 Brown, Oxidized Veins (Granitic)
= — Roller Cone Refusal at 37.60 ft bls




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. L.D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-95R
Location: Huntersville, North Carolina Number: 1264-06-724 SheetNo. 2 of 2
Boring Depth (ft): 64.5| Elevation (ft): 731.7| Driller:  Justin Millwood, NC Date Drilled: 4/23/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 14.25 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . - Well Penetration Resistance (Blows/Foot)
| (Feet) | (Feet) | ology Material Description Construction | o 50 100
[ __+++++ SOUND ROCK (D): Medium-Grained GRANITE, '
— “1+ + 4 Slightly to Moderately Fractured With Intermitient Intensely
690 =+ + | Fractured Zones With Soil Seams
[ I+ + 4
4o+ o+
I~ . + +
L+ +
N H+ + H |
45— + +
t 4+ + 4
n -+ + +
[ —H+ + H
685 A
t —+ + H
B —+ + +
[ —+ + H
[ -+ + +
: T +
— 50—+ +
- -1+ +
- -+ + +
— 680 O+ + A
= + + +
= I+ + 4
- . F o+ o+
— :L+ + H
— T+ + |
N ss—* L
— 1+ + 4
- L+ o+
_—675 1+ + 4 .
= ___+++++ PARTIALLY WEATHERED ROCK (WF):
t + + + Medium-Grained GRANITE, Intensely Fractured
| ]. + J
[ — +V+ Z SOUND ROCK (D): Medium-Grained GRANITE,
t 60—V, ~ | \Unfractured : //—
- "~ | SOUND ROCK (D): Coarse-Grained QUARTZ
E67° N, <| DIORITE, Slightly Fractured
0y :
- TN,
4 v
[ V\ > /<
Boring Terminated at 64.50 ft bls




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

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

Core Location: M-95R

37 INQ Core

qRoller Cone Refusal at 37.60 ft bls

38
38.2' High Angle Joint,Moderate Staining
39
39.5' End of Run #1, REC - 95%, RQD - 95%
39.5' - 39.65' High Angle Joint, Slight Decomposition
40
40.52' - 41.53' Fracture Zone with Moderately Severe
41 Weathering. Horizontal to High Angle Fracturing with
Moderate Staining.
42 42' Horizontal Joint, No Staining
42.55' Low Angle Joint, No Staining
43
43.48' - 43.88' High Angle Joint Completely Healed.
44
43.75' - 44.32' High Angle Joint, Slight Staining.
44.5' End of Run #2, REC - 97%, RQD - 62%
44.4' - 44.90' High Angle Joint, Completely Healed.
45
45.1' Horizontal Joint, Slight Staining
45.2'-45.7' 1 ly Fi d Zone. Mod Weathering and
Staining.
46 45.95' - 46.07' High Angle Joint Completely Healed

46

146.5' - 46.75' High Angle, Healed Joint

47

: i 47.23' - 48.05' High Angle, Healed Joint

48

47.8' - 48.57' High Angle Fracture, Slight Staining

49

~449.2' - 49.35' High Angle Joint, Slight Staining
49.50" End of Run # 3, REC - 100%, RQD - 75%

50

51
151.53 Low Angle Joint, Slight Staining

52
J52.10" High Angle Joint, Moderate Staining

452.80' and 52.83' Horizontal Joints, Slight to Moderate Staining
53

53.27' High Angle Joints, Slight Staining

54

154.5' End of Run #4, REC - 100%, RQD - 99.4%
54.35" - 55' High Angle Joint, C 1y Healed. Mechanical
Break along Top Section of Joint.

55

Page 1 of 2

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
R

5]

#%6%

Core Loss

7.

Intense Fracturing

Fractures
End of Run
Contact
Healed Joint




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

S&ME Project No: 1264-06-724

RS
.
Core Location: M-95R
55 64
55.2' Horizontaal Joint, Slight Decomposition
64.5' End of Run # 6, REC - 100%, RQD - 85%
= Coring Terminated at 64.50 ft bls
55.7' - 56.1' Fracture Zone, Horizontal to High Angle ]
56 Fracturing with Slight to Moderate Staining. 65 ——
56.94' - 59.05' Fracture Zone. Moderately to Intenesly —
58 Fractured with Horizontal to High Angle Fracturing. Slightly 67 —
to Moderately Stained. ]
59 68 —
59.5' End of Run # 5, REC - 100%, RQD - 47% -_
i ]159.66' Contact - Intact. -
60 A\ // |59.66' - 60.26' Granite Healed Joint. 69 —
— E ATION
i Meta Gabbro
61 h
— Quartz Diorite
— Diorite
61.5' - 62.05' High Angle to Horizontal Fracturing, No Staining. —
62 71 — .
— Granite
] 0%
—_ [N
i Core Loss
o %
o Z
63 72 — Intense Fracturing
- Fractures
e End of Run
63.59' Horizontal Joint, No Staining. - . @@ @ @ @ @ @ uuaa Contact
e — Healed Joint
64 73

Page 2 of 2




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

COMPLETION REPORT OF WELL No. M-95R Sheet 1 of 2

PROJECT: MNS - Groundwater Protection Project

PROJECT NO: 1264-06-724 WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 14.25 ft bis
' LATITUDE: 35 25 51.49
DRILLING CONTRACTOR: S&ME, Inc. ' LONGITUDE: 80 57 04.08
DRILLING METHOD: Mud Rotary _ TOP OF CASING ELEVATION: 731.49
DATE DRILLED: 4/23/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA WELL -
I =
a e~ & E o~
DESCRIPTION @ |Z_| DETALS |ge | & | <& WELL CONSTRUCTION DETAILS
g hiE o (44
& |8 o
PROTECTIVE CASING
0 _ 0.00 731.65 | Diameter: 8"
ASPHALT / }; I Type: Steel Flush Mount
ALLUVIUM (S): Red, {4 // i Interval: At Grade
Micaceous, Fine % ;
Wi Hanganess %/ ' RISER CASING
Staining and Rock //_ 5 . '
Fragments %% Diameter: 2
%/- Type: Sch. 40 PVC
% V' Interval: 0 to 39 ft bis
ALLUVIUM (S). Red [ 44
and Gray Stiated, ;//_ 10 GROUT
Icaceous, viedium .
to Fine Sandy, Silty, /f/ Type: Neat Cement
CLAY With 4 Interval: 0 to 20 ft bis
Manganese Staining, gz
Rock Fragments, and A SEAL
Organics A
00D //5' 15 Type: K-Packer + Bentonite
LLUVIUM (5): %08 Interval: 20 to 38.3 ft bls
Brown and Gray, /;,‘
Sy e )
i ine 3
Sand, Manganese ;//_ 20 N 20.00 711.65 FILTER_P':I(I::
taining, and Organics /// Type:
LLUVIUM (5); /j/ - Interval: N/A
Reddish-Brown, 0 4
Micaceous, Silty, AT
CLAY With Ll SCREEN
anganese Staining [/~ L og Diameter: 2"
oion Brow ang” [+ Type: 0.010 Slotted Sch. 40 PVC
Gray Mottled, Interval: 39 to 44 ft bls
Micaceous, Silty,
CLAY With 111
anganese Staining 1|’ |30
SOIL/SAPROLITE :
(M1): Orange, Brown,
and White, BAN LEGEND
Coares to Fine Sanp [ 111 FILTER PACK T0C TOPOFCASING _
(Granitic) ]38 [l senTonme BS  BENTONITE SEAL
g L)d’ h-Brown. Sity. i AN? TSC TOP OF SCREEN
odium t Fine. fty, LA 38.10 693.55 | Y CUTTINGS /BACKFILL ~ BSC BOTTOM OF SCREEN
SAND With Large [, * 1 e oe 2| ¥ sTATIC WATER LevEL D eomDERT
COMPLETION REPORT OF
S&ME 9751 Southern Pine Blvd. WELL No. M-95R
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 1 of 2
ENVIRONMENTAL SERVICES




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

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

GROUND SURFACE ELEVATION:
LOGGED BY: 731.7
CHECKED BY: Courtney Withei

STRATA

WELL
DETAILS

{ft)
()

DESCRIPTION

DEPTH
LEGEND

SYMBOL
DEPTH

(ft.)
ELEVATION

WELL CONSTRUCTION DETAILS

Flakes of Mica and
Manganese Staining
(Schistose)
SOIL/SAPROLITE
(M1): Black and
hite, Micaceous,
Silty, Fine SAND With
Brown, Oxidized Veins|| *
Granitic)
EATHERED ROCK
(M2): When Sampled
Becomes Black and
hite, Micaceous, I
iity, Fine SAND With
Brown, Oxidized Veins
Granitic)

43.50
.+ 44.00
g 45.00

688.15
687.65
686.65

NI

Medium-Grained
GRANITE, Slightly to
Moderately Fractured
With Intermittent
Intensely Fractured
ones With Soil
Seams (continued)

PARTIALLY

WEATHERED ROCK

(WF):

Medium-Grained

GRANITE, Intensely
ractured

64.50 667.15

ISOUND ROCK (D):
Medium-Grained
GRANITE,
Unfractured

ISOUND ROCK (D):

Coarse-Grained

QUARTZ DIORITE,
lightly Fractured

(See Page 1)

LEGEND
FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
BENTONITE BS  BENTONITE SEAL
X CEMENT GROUT FP FILTER PACK
© TSC TOP OF SCREEN
2 CUTTINGS / BACKFiLL BSC BOTTOM OF SCREEN
¥ STATICWATERLEVEL 03 aopmeDEETH
s &ME COMPLETION REPORT OF
9751 Southern Pine Bivd. WELL No. M-95R
Chariotte, North Carolina :
ENGINEERING » TESTING Sheet 2 of 2

£
O
Z
&
Es

AL SERVICES




SPLIT SPOON SAMPLE PICTURES
McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 12_64-06-724

Boring Number:

e R

M-95R

Sample No: 1
Depth (ft-bls): 2.82 - 4.32
Blow Count: 2*4*5§

Sample No: 2
Depth (ft-bls): 7.82 - 9.32
Blow Count: 3%3%*3

Sample No: 3
Depth (ft-bls): 12.82-14.32
Blow Count: 1*1%2
Sample No: 4
Depth (ft-bls): 17.82-19.32
Blow Count: 3*5*6
Sample No: 5
Depth (ft-bls): 22.82-24.32
Blow Count: 8 * 13 * 18
Sample No: 6
Depth (ft-bls): 27.82-29.32
Blow Count: 5*7*10

Page 1 of 2




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project WME

S&ME Project No: 1264-06-724

oring Number:

Sample No: 9
Depth (ft-bls): 32.82-34.32
Blow Count: 4*9* 15

Page 2 of 2




ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724
Core Location: M-95R

v

CLASSIFICATION.
37.6' to 59.66' Medium Grained Granite with Orbicuals
59.66' to 64.5' Coarse Grained Quartz Diorite

Page 1 of 1




Site Name: MNS-GWPP
Test Date: 4/24/2007
Well Label: M-95R

Test Interval:

Length of Open Hole: 6.9 feet
Casing Radius: 1.5 Inches
Effective Radius: 1.5 Inches
Anisotropy Ratio: 1

Test starts with trial 0

There are 92 time and drawdown measurements
Maximum head is 15.93 feet
Minimum head is 0. feet

37.6 to 44.5 ft bls

(Sound Rock)

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
4/124/07

Bouwer and Rice Graph
M-95R

01

1 lllllll

Head Ratio (Ht/Ho)

] Hydraulic Conductivity = 2.258e-004 cm/sec
_| Transmissivity = 1.178e-003 m2/min

Bouwer and Rice parameter C = 2.74
In(Re/Rw) = 3.965108e+000

Analysis starts at time 0. Seconds
Analysis ends at time 51. minutes

82 Measurements analyzed from 1 to 82
1 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.26E-04 cm/sec

T T I
1
Adjusted Time (Hours)

Ho is 15 93 feet at 0. Seconds



Site Name: MNS-GWPP
Test Date: 4/24/2007

Well Label: M-95R

Test Interval: 37.6 to 49.5 ft bls
Length of Open Hole: 11.9 feet

Casing Radius: 1.5 Inches
Effective Radius: 1.5 Inches
Anisotropy Ratio: 1

Test starts with trial 0

There are 66 time and drawdown measurements
Maximum head is 15.88 feet
Minimum head is 0. feet

(Sound Rock)

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

4/124/07

Illl

Head Ratio (Ht/Ho)

1 e-0024

Bouwer and Rice Graph
M-95R

7] Hydraulic Conductivity = 3.086e-004 cm/sec

Transmissivity = 1.892e-003 m2/min

Bouwer and Rice parameter C = 3.883
In(Re/Rw) = 4.210447e+000

Analysis starts at time 0. Seconds
Analysis ends at time 6. minutes

31 Measurements analyzed from 1 to 31

0

Analysis by Julie Petersen of S&ME, Inc.

1 1 i
5 10 1%

PERMEABILITY
3.09E-04 cm/sec

T T
25 30 35
Adjusted Time (minutes)

Ho is 15.88 feet at 0. Seconds



Site Name: MNS-GWPP

Test Date: 5/7/2007
Well Label: M-95R
Aquifer Thickness: 34.75 feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 14.25 feet
Water Table to Screen Bottom: 29.75 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds
Test starts with trial 0

There are 72 time and drawdown measurements
Maximum head is 4.938 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
5/7/07 M-95R
1
= Bouwer and Rice parameter A = 2.7
B Bouwer and Rice parameter B = 0.5
o In(Re/Rw) = 3.178393e+000
i Analysis starts at time 3. Seconds
7 Analysis ends at time 1.25 minutes
- 21 Measurements analyzed from 2 to 22
1 Points not plotted because head ratio <= 0.0
64 These points are not included in the analysis
% —
2 i
2 4
s
[+ 4
= .
T
1.e-002]
Hydraulic Conductivity = 9.916e-004 cm/sec
1 e-003] Transmissivity = 6.302e-003 m2/min
L T T T
0 5 10 15 20
Adjusted Time {(minutes)
Analysis by Julie Petersen of S&ME, Inc. e
PERMEABILITY

9.92E-04 cm/sec




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

Boring No.:
M-95R

Sample No.:
SS-2

Depth:
7.82 to 9.32 ft bls

Sample Description:
Red and Gray, Fine to Medium Sandy, Silty, Clay With Mica

100% 00— &

90%
80%

g

70%

60%

50%

40%

30%

Percent Passing

20%

10%

0%

100

10 1 0.1

Particle Size (mm)

2

0.01

0.0625 P
0.004 b

0.001

>2 mm 2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel % Sand
2.3% 33.9%

% Silt
32.0%

% Clay
31.8%

Adjusted for
Calculations

0% 35%

33%

33%

Notes:

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

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

S&ME Project:

McGuire Nuclear Station

- GWPP

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




FETTER AND BEAR DIAGRAMS

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

Boring No. M-95R PRI

EXPLANATION -

5
Lime ot equal specitie viekd
foterval 1 oand 3 poreent

Boring Depth:  7.82 t0.9.32 ft bls

% Sand: _ 35%

Particle <ize i
Sand 2-00623
St 0.062 %0004
Clay - 0004

% Silt: 33%

% Clay: _ 33%

Estimated Specific
Yield: _ 3.8%

Silt size (percent)

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

49— 1

03~ ~

[V ]
(¥
e

PERCEHT BY VOL g
o 535888

- //// SPECIFIC RETENTICH b

HHHEEE R EFEE
/g§§§= “g“ﬁ§5§5§§u5§
dl“{"1"

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

Varlation of Porosly, Specliic Yileld, and Speclfic Retentlon with Grain Size

(atter Bear, 1972)




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

Boring No.:
M-95R

Sample No.:
SS-3

Depth:
12.82 to 14.32 ft bls

Sample Description:

Brown and Gray,

Silty, Clay With Fine Sand and Mica

100% {
90%

--0—0-0 . ™

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100

A
~ 1 0.1
Particle Size (mm)

10

0.01

0.0625 p-
0.004 »

0.001

>2 mm 2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel % Sand
0.1% 16.8%

% Silt
40.1%

% Clay
42.9%

Adjusted for
Calculations

0% - 17%

40%

43%

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-95R o 1
EXPLANATION -
Boring Depth: _ 12.82 to 14.32 fi bls —_— -
_— Line ot equal specitic vasid
tervad 1 amd S poreen:
% Sand: 17% Panticle size -nmn
e Samd 22N
Silt 006250004
% Silt: 40% Clay 0,004
% Clay: __43% 0}/
Estimated Specific 50 %,
Yield: __ 2% X ‘P;)/
a0
y / . 30
CRAYSIT S~ \\
»’meg:ﬁk\ )

Silt wize (percent)

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

PERCENT BY VOLLUE
~N
2

E ! SPECIFIC RETENTXCH

1 - \ [
- IR = - ~
HHHEEEEEEEE
% 5 ! E 3 -] 3|38 ‘55 55 |.:s §
dal»]=|* ?

Estimated Porosity: 48%**
**Based on Table of Selected Values of Porosity, Specific Yield and Specific Retention,
USGS Water Supply Paper 2220.
Varlatlon of Porosily, Specliic Yield, and Specific Retentlon with Graln Slze
(after Bear, 1972)




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

Boring No.:
M-95R

Sample No.:
SS-6

Depth:
27.82 t0 29.32 ft bls

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

100% —0-0—0-9

m

90%

'&\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 P

0.001

> 2 mm

2 mm - 0.0625 mm

0.0625 mm - 0.004 mm

<0.004 mm

From Graph:

% Gravel
0.3%

% Sand
62.1%

% Silt
32.9%

% Clay
4.6%

Adjusted for
Calculations

0%

62%

33%

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

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

M-95R PRILL

Boring No.

EXPLANATION -

5

< N N
n Line ot equal speciric vieid
totenval 1 and 3 peaent

Boring Depth: 27.82 t0 29.32 ft bls

o
% Sand: 62% Particle size -mnn
Sand 2-0,0627%
silt 0.062 %0003
% Silt: 33% Clav - 0,003
o o, 9
% Clay: __ 5% <
L
. . —(;‘
Estimated Specific 50 %
Yield:  24% @
——lt70 %

SANDY CLAY

Silt srze (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.

|
g
a
. !
Z 13 |
g s
& 3 e ‘ : SPECIFIC RETENTICH 3
81 -~ e [
i
0 o] h 9 » -l - ”~
AR B B R
= § ! g 3 ) -3 S :5 ’s Qv Us
“« -] - Q §
d v

Estimated Porosity: __ 43%

Varlation of Poroslty, Speclific Yleld, and Speclfic Retention with Grain Slze
(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 Bl_Vd. 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. 1D. SAMPLER | FT.
Project: MNS - Groundwater Protection Project Boring No. M-96
Location; Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 1
Boring Depth (ft): 34.0 | Elevation (ft): 747.3 | Driller:  Justin Millwood, NC Date Drilled: 5/4/07
Cert. No. 3439 .
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 24.36 ft bls Drilling Method: Mud Retary
Elev. | Depth . _r © Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) Material Description Construction | g s 100
~ . X F.ILL (F): Red, Yellow, and Gray, Micaceous, Medium to \\4 \\4
n Fine Sandy, Clayey, SILT % \4
= T 4 K
— 745 . § s
- . K &
[~ -1 /4 ‘/4
— S— ~\\‘ l\%
- 3 ) K
- - NN
- . N
— 740 . ‘/4 /4
| > NG
E — ﬂ % SOIL/SAPROLITE (M1): Red, Micaceous, Fine Sandy, § §>
- 1 Clayey, SILT With Tan, Micaceous, Medium to Fine Sand % «
[' 10—-/?? Lenses § >
C ng %% 4 K
E R % >
— 735 ||| SOIL/SAPROLITE (M1): Yellow, Red, and Brown, N <4
N 3. Micaceous, Slightly Clayey, Fine Sandy, SILT With \4 \é
t ) Manganese Staining \4 \4
[ 15———1 b7
[ 730 1
- 1.1 S
— 725 — SOIL/SAPROLITE (M1): Yellow, Brown, and White, E
L m B Micaceous, Slightly Clayey, Fine Sandy, SILT With g
B 0. Manganese Nodules (Granitic)
N - | =
n 25— :
— 720 7| SOIL/ SAPROLITE (MI): Brown and White, Slightly B=
N ; O Clayey, Fine Sandy, SILT With Manganese Staining
~ =} o=
- 03 RER
—715 0 SOIL/SAPROLITE (M1): Greenish-Black, Tan, and =
. . White, Micaceous, Slightly Clayey, Fine Sandy, SILT o g
[~ . With Manganese Staining (Dioritic); Black Rock Lense 0% D%
From 43.02 to 43.15 fi bls /
Boring Terminated at 34.00 ft bls
Lithologic Descriptions Obtained From M-96R




COMPLETION REPORT OF WELL No. M-96

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 24.36 ft bls
LATITUDE: 35 2553.45
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 58.54
DRILLING METHOD: Mud Rotary TOP OF CASING ELEVATION: 750.27
DATE DRILLED: 5/4/07 DATUM: MISL
LOGGED BY: Courtney Withers
STRATA z
» WELL T g |8 _
— =~
O lz | DETAILS |ag| ¥ | <&
DESCRIPTION 8 |E- HE e | Se WELL CONSTRUCTION DETAILS
: S |lwE . R
w (o] w
PROTECTIVE CASING
0.00 747.29 | Diameter: 4" X 4"
FILL(F): Red, Type: Lockable Steel
R’n‘?"°w- and Gray, interval: Above Grade
icaceous, Medium
to Fine Sandy,
Clayey, SILT RISER CASING
Diameter: 2"
Type: Sch. 40 PVC
Interval: 0 to 19 ft bis
SOIL/SAPROLITE %
(M1): Red, AL
Micaceous, Fine 1] ; GROUT
Sandy, Clayey, SILT [+ Type: Neat Cement
With Tan, Micaceous, [/4 Interval: 0 to 15 ft bis
Medium to Fine Sand (| -] ‘
Lenses
SOIL/SAPROLITE 11T 732.29 SEAL )
. 15 . .
(M:l ).B Yellow, Red, I Type: Bentonite
an rown, a .
Micaceous, Slightly 730.29 Interval: 15 to 17 ft bls
Clayey, Fine Sandy,
SILT With
Manganese Staining | ||| FILTERPACK.
120 Type: #1 Filter Sand
T Interval: 17 to 34 ft bls
SOIL/SAPROLITE AN
(M1): Yellow, Brown, |“}|-T
and White, 14T SCREEN
Micaceous, Slightly . 25 Diameter: 2" .
Clayey, Fine Sandy, - Type: 0.010 Slotted Sch. 40 PVC
SILT With
Manganese Nodules [T Interval: 19 to 34 ft bls
(Granitic) T
SOIL/ SAPROLITE TiT
(M1): Brown and . 30
White, Slightly i
<lClayey, Fine Sandy, LEGEND
= \fnu With | v
S| Manganese Staining 713.791179 FILTER PACK TOC TOP OF CASING
| SOIL/SAPROLITE 713.29 GS  GROUND SURFACE
a g/n): < Blak Tan . BENTONITE BS  BENTONITE SEAL
| Greenish- , , R E FP FILTER PACK
2 aqd White, ) CEM NT GROUT TSC TOP OF SCREEN
g Ié/l;caceog; Sgghtéy 4 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
|IClayey, Fine Sandy, TD TOTAL DEPTH
g SILT With STATIC WATER LEVEL cG CEMENT GROUT
g .
=
g COMPLETION REPORT OF
2 S&ME 9751 Southern Pine Blvd. WELL No. M-96
e Charlotte, North Carolina )
3 ENGINEERING » TESTIN Sheet 1 of 2
= .EEVIRON _NTAL SERVICES




MONITORING WELL MNSLOG.GP.J SBME.GDT 3/26/08

PROJECT: MNS - Groundwater Protection Project ' GROUND SURFACE ELEVATION:

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

LOGGED BY: 747.3
CHECKED BY: Courtney Withet

STRATA z
» WELL T g o}
=~ -~
@ |E.| DETALS | ag | & | <= WELL CONSTRUCTION DETAILS
DESCRIPTION S o o 1| o
> Ww~ - oy
[73] 0 w
(See Page 1)
Manganese Staining
(Dioritic); Black Rock
Lense From 43.02 to
3.15ftbls
LEGEND
FILTER PACK _ TOC TOP OF CASING
GS GROUND SURFACE
Il senroniTe BS  BENTONITE SEAL
7
ceuerorou P FUTERRACK
2 CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Y STATIC WATER LEVEL g% (T:gm';ﬁ%:ggm
s &ME COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. M-96
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 2 of 2
ENVIRONMENTAL SERVICES




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
5/17/2007
M-96

15. feet

15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
24.36 feet
9.64 feet

1

0. Seconds

There are 141 time and drawdown measurements

Maximum head is 3.306 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP
5/11 7/07

Bouwer and Rice Graph
M-96

=

Head Ratio (Ht/Ho)

1.e-002

7 Hydraulic Conductivity = 1.162e-003 cm/sec
- Transmissivity = 3.187e-003 m2/min

Bouwer and Rice parameter A = 2.655
Bouwer and Rice parameter B = 0.4936
In(Re/Rw) = 2.697877e+000

Gravel Pack Porosity: = 30. %
Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 3. Seconds
Analysis ends at time 2.8 minutes

56 Measurements analyzed from 2 to 57

L i ] 1

00 0% 10 15 20

1 1 i
25 30 35

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.16E-03 cm/sec

75 80 85
Adjusted Time (minutes)

Ho 15 3.306 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. 1D. SAMPLER 1 FT.
Project: MNS - Groundwater Protection Project Boring No. M-96R
Location:  Huntersville, North Carolina Number: 1264-06-724 SheetNo. 1 of 3
Boring Depth (ft): 99.6 | Elevation (f): 747.4 | Driller:  Justin Millwood, NC Date Drilled: 4/26/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 23.14 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . c Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
- . FILL (F): Red, Yellow, and Gray, Micaceous, Medium to
[~ — Fine Sandy, Clayey, SILT % %
- 745 ] % %
N 7 N 19
B N /\ T
- 5 E \ % %
— 740 — § %
- g 5,; SOIL/SAPROLITE (M1): Red, Micaceous, Fine Sandy, ‘2 N 15
- V] Clayey, SILT With Tan, Micaceous, Medium to Fine Sand
B NV ,
| Lo/} Lenses
|~ 10 % % /
- 8777
= _// A/ %
— 735 —1-|"]"-{ SOIL/SAPROLITE (M1): Yellow, Red, and Brown,
[~ =1 Micaceous, Slightly Clayey, Fine Sandy, SILT With '
B 1 Manganese Staining % & M 13 f
— 15— % %
- i
— 730 - % %
-~ m 4 Q N 10g
— 20— %
[ 725 1 SOIL/SAPROLITE (M1): Yellow, Brown, and White, % %
B — Micaceous, Slightly Clayey, Fine Sandy, SILT With & A 4
~ 7 Manganese Nodules (GRANITIC) 4 N
= g % %
[ 720 — SOIL/ SAPROLITE (M1): Brown and White, Slightly % %
B — Clayey, Fine Sandy, SILT With Manganese Staining % % N
[ 715 — SOIL/SAPROLITE (M1): Greenish-Black, Tan, and ‘Q %
i ~ White, Micaceous, Slightly Clayey, Fine Sandy,SILT Y
[ 1 With Manganese Staining (Dioritic); Black Rock Lense N 9
= - From 43.02 to 43.15 ft bls NN A
L NN




BORING £OG 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-96R
Location:  Huntersville, North Carolina . Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (fi): 99.6 | Elevation (ft): 747.4 | Driller:  Justin Millwood, NC Date Drilled: 4/26/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 23.14 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . e Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | ¢ 50 100
» NS
- -
N 1
e | r
B 9 W 1
- -1 /\
— 40—
- g
[ 705 —; -j." § %
- - é W 20
N - /\ \
— 45—". % %
L fOO —] .*J::] SOIL/SAPROLITE (M1): Black, White, and Orange,
— j N "] Micaceous, Silty, Medium to Fine SAND With Manganese -
[ J.1:1~| Staining (Granitic) % % N 38
- 50 N % .:. %
. 4 1:1] Roller Cone Refusal at 52.54 ft bls %
o — WEATHERED ROCK (M2): When Sampled Becomes |
B . Black, Tan, and Gray, Micaceous, Silty, Coarse to Fine
s B SAND with Fine-Grained GRANITE Fragments §
— 55— Q
- -
— 690 — & %
" | o] % %
685 . % %
= 5= % %
— 680 .j % %
] N




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. ID. SAMPLER ] FT.
Project: MNS - Groundwater Protection Project Boring No. M-96R
Location: ~ Huntersville, North Carolina Number:  1264-06-724 ' SheetNo. 3 of 3
Boring Depth (ft): 99.6 | Elevation (ft): 747.4 | Driller:  Justin Millwood, NC Date Drilled: 4/26/07

Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 23.14 ft bls Drilling Method: Mud Rotary
Elev. Depth | Lith- . .. Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Description Construction | g 50 100

Y

3
AN

QK

N

&

7

QN

<

Set Back up to Mud Rotary at 74.57 {t bls

X

X4

AN

50/
3

N/

N

-~
A
oty er el roadlaggg

Roller Cone Refusal at 80.38 ft bls

SOUND ROCK (D): Coarse-Grained, QUARTZ
DIORITE, Moderately Fractured With Soil Seam From
82.84 t0 83.84 fi bls

(=]
(o]

(=
N
o

90

[+
w
wn
IR O AN A U O A S O AU O A O N IO O O

LAy Ay AT AT AL AT 4N VT AV Y L Ay AT Ay AT AN T VX

R R B B S D N R B i i N QN U Qi i e e
AT AR T AT AT AT AT AT AT AT AT AT ATATATATATATATATATA VA
N R

95

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

(=)
w
(=]

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

IIlIll|Il|1lll||TI1|IIII|1III|IIII|lfl]rllf]llllllll—lill
=3
<)
n

EEEEENEN

<L

%

Boring Terminated at 99.57 ft bls




FIELD ROCK CORE LOG

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

Core Location: M-96R

52

53

55

57

58

59

61

lIllllllllllIIIIIlllIIIllIIIIlHIIIIIIIIIIIIIIIIIIHHIIIIIIHI

INQ Core

Roller Cone Refusal at 52.54 ft bls

52.54' - 54.57 Intensely Fractured with Core Loss. Severely
Weathered.

2454.57' End of Run #1, REC - 38%, RQD - 0%

59.57' End of Run #2, REC - 0%, RQD - 0%

61

62

63

64

65

67

68

69

70

Page 1 of 3

4.57 End of Run #3, REC - 2%, RQD - 0%

69.57' End of Run #4, REC - 0%, RQD - 0%

X ATION
Meta Gabbro
Quartz Diorite
Diorite
Granite
5050
S
Core Loss
o/

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-96R
o g0 ——
= JRoller Cone Refusal at 80.38 ft bls
T g 80.6' Low Angle Joint, Moderately Weathered
= "180.8' Horizontal Joint, No Staining.
— 81.5' Horizontal Joint, No Staining.
73 — 82 82.05' Horizontal Joint, No Staining.
— 182.3' High Angle Joint, No Staining,
32308
e ’0:0‘0: ' 82.9' Low Angle Joint, No Staining.
74 KKK 83
50
(A2
—f KA
25053
s %% 83.1' - 83.55' Soil Seam, Core Loss
—E KA
KK N
74.57" End of Run #5, REC - 0%, RQD - 0%
o 83.75' High Angle Joint, No Staining.
— Set Back Up To Mud Rotary
— 84.1' Horizontal Joint, No Staining.
— EXPLANATION
o] 84.57" End of Run #6, REC - 90%, RQD - 52% .
— 84.7' High Angle Joint, Fresh Surface. Meta Gabbro
76— 85 .
: 85.1' Horizontal Joint, Fresh Surface. Q Diorite
— : Diorite
- 85.7' Low Angle Joint, No Staining.
- 85.9' Horizontal Joint, No Staining.
77 — 86
— R
- (XX
— 86.6' High Angle Joint, No Staining. Core Loss
— %
= 7
78 — 87 87 High Angle Joint, No Staining. Intense Fracturing
- Fractures
— 87.3' Horizontal Joint, No Staining.
- End of Run
- 1+ 494 . === Contact
. Healed Joint
79 88

Page 2 of 3




FIELD ROCK CORE LOG

McGuire Nuclear Station - Groundwater Protection Project

S&ME Project No: 1264-06-724

CorLcatin: M
88

88.4' Low Angle Joint, No Staining.

89
89.25' Horizontal Joint, No Staining.
89.57' End of Run #7, REC - 92%, RQD - 79%
90
90.1' High Angle Joint, No Staining, Smooth Schistose Surface.
90.8' High Angle Joint, No Staining, Smooth Shistose Surface.
91
- 91.2' - 91.35' Quartz Vein.
92 f 91.8' - 92.2' Quartz Vein - Fractured through Vein.
|/
92.3' High Angle Joint, No Staining, Smooth Shistose Surface.
93
93.1' High Angle Joint, No Staining, Smooth Shistose Surface.
93.6' High Angle Joint, No Staining, Smooth Shistose Surface.
94
94.1' Horizontal Joint, No Staining
94.5' High Angle Joint, No Staining, Smooth Shistose Surface.
94.57' End of Run #8, REC - 97%, RQD - 93%
95
96
97 97' Horizontal Joint, No Staining

97
97.3' - 97.6' High Angle Joint, Completely Healed with Epidote.
98
98.3' Horizontal Joint, No Staining.
98.7' - 98.77' Quartz Vein.
99 98.8' - 99' Fracture Zone, Horizontal to Low Angle Fracturing.
99.57' End of Run # 9, REC - 100%, RQD - 100%
] Coring Terminated at 99.57 ft bls
100 —
101 —
102 —
-— EXPLANATION
e Meta Gabbro
13— []
— Quartz Diorite
— Diorite
o
= []
104 — ;
— Granite
— P
il ot
] Core Loss
i 7
i 7.
105 =i Intense Fracturing
s Fractures
] End of Run
-~ . = Contact
- Healed Joint
106

&
(1]
(¢}
w
=]
=
w



COMPLETION REPORT OF WELL No. M-96R

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 23.14 ft bis
LATITUDE: 3525 53.46
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 58.60
DATE DRILLED: 4/26/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA - WELL . o §
o |z E=l L | &2
DESCRIPTION g |E DETAILS %5 o |3 g WELL CONSTRUCTION DETAILS
S o= - -
w |0 w
PROTECTIVE CASING
0.00 747.40 | Diameter: 4" X 4"
f(LL“LO 6f)a nlgeg,ra S 4 Type: Lockable Steel
Micacsous, Med’;[jm // Interval: Above Grade
to Fine Sandy,
Clayey, SILT //< RISER CASING
Diameter: 2"
/// Type: Sch.40PVC
Interval; 0 to 81.2 ft bls
2,
SOIL/SAPROLITE
(M1): Red, g ; //// GR?U: Neat Cement
e s AT ¥ inenat. 0 to 78 ft bls
XnVitg T'an, Iv'!_ica'cgouz. /] A; ' //
edium to Fine San 11 /
Lenses : 7 SEAL
SOIL/SAPROLITE % Type: K-Packer + Bentonite
(M1): Yellow, Red, NREI // Interval: 78 to 81.4 ft bls
and Brown, Stiaht 1018 /
Micaceous, Slightly T1
Clayey, Fine Sandy, |1 |-[ \// FILTERPACK
i 11 )
Manganese Staining 1 ///) Int?r’\'/);; ﬁ;‘A\
11F20 ///
1 // S_CREE‘N .,
SOIL/SAPROLITE ¥ D’ Dla”%eyt:; (2)010 Slotted Sch. 40 PVC
M1): Yellow, Brown, Y O .
%And)wnf?ef’“;l :w" 11 Y9 Interval: 82 to 87 ft bls
icaceous, Slighti . )
Cllayey, Fine Sgnd))(/. 12 //
SILT With 3
Manganese Nodules //
(GRANITIC) LEGEND
SOIL SAPROLTTE /
W;i{;"as’ﬁ&’h;"d 11 4 Y FILTER PACK TOC TOP OF CASING
Ciayey, Fne Sanay, || 1 % Il s=vronie BS  BENTONIESEAL.
Mangannese Staining |11 > CEMENT GROUT "FP_ FILTER PACK
T Y, NG TSC  TOP OF SCREEN
2K CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
TD  TOTAL DEPTH
& STATICWATERLEVEL  cG  GEMENT GROUT
COMPLETION REPORT OF

- SEME

9751 Southern Pine Blvd.
Charlotte, North Carolina
ENGINEERING » TESTING

WELL No. M-96R

Sheet 1 of 3

ENVIRONMENTAL SERVICES

Sheet 1 of 3




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 LOGGED BY: 747.4
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei
STRATA = .
- WELL T g 8
9|z | DETAILS (2| & | <&
DESCRIPTION 2 |Eo S mel & | S€ WELL CONSTRUCTION DETAILS
> w ~ - |
n |o w
(See Page 1)
SOIUSAPROLITE 111 3°
(M1): T
Greenish-Biack, Tan, | |- r
and White, .
Micaceous, Slightly | {-]-T
Clayey, Fine Sandy, ||-[.}
SILT With 140
Manganese Staining
(Dioritic); Black Rock |- |.1-T
Lense From 43.02t0 |} 1 }
43.15 ft bls (continued) | '§ {".|
A1 bas
SOIL/SAPROLITE T
(M1): Black, White,
and Orange,
Micaceous, Silty,
Medium to Fine
SAND With
Manganese Staining i
(Granitic)
WEATHERED ROCK I
(M2): When Sampled L
Becomes Black, Tan, 55
and Gray, Micaceous,
Silty, Coarse to Fine r
SAND with L
Fine-Grained
GRANITE Fragments K
60
(-ss
70
I
ﬂ_ LEGEND
(‘ FILTER PACK TOC TOP OF CASING
I GS GROUND SURFACE
75 Il senvoniTe BS  BENTONITE SEAL
'7, .
' CEMENT GROUT TSC  TOP OF SCREEN
K[ 2] CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
. .4
78.00 09401y sTaTcwATERLEVEL &  TOTALDEFTH
COMPLETION REPORT OF
] S&ME 9751 Southern Pine Bivd. WELL No. M-96R
Charlotte, North Carolina
Sheet 2 of 3




PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

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

PROJECT NO: 1264-06-724 LOGGED BY: 747.4
PROJECT LOCATION: Huntersville, North Carolina = E CHECKED BY: Courtney Withet
STRATA Z
» WELL T 2|89
— =~
O |z | DETAILS |EE| & | =2
DESCRIPTION g |5 35 @ | 2€ WELL CONSTRUCTION DETAILS
> W~ - -l
nla o
(See Page 1)
Q\ g\ -80
SOUND ROCK (D): |V.*_} . 81.20 666.20
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SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project 164--724
Boring Number: M-96R

Sample No: 1
Depth (ft-bls): 2.9-4.4
Blow Count: 4 * 8 * 11

Sample No: 2
Depth (ft-bls): 7.9-9.4
Blow Count: 4*5* 10

Sample No: 3
Depth (ft-bls): 12.9 - 144
Blow Count: 3*5*8

i

[EEY

Sample No: 4
Depth (ft-bls): 17.9-19.4
Blow Count: 2*5*5

Sample No: 5 : adinh T e £
Depth (ft-bls): 22.9 - 24.4
Blow Count: 2*2*3

Sample No: 6
Depth (ft-bls): 27.9 - 29.4
Blow Count: 2*2%*4
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SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project
S&ME Project No: 1264-6-724

Boring Number:

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

5
32.9-344
3*3*6

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

8
37.9-39.4
2%4+%7

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

9
42.9-44.4
1*7*13

Sample No:
Depth (ft-bls):

Blow Count: 12 * 15 * 23

10
47.9-494

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

11
77.48 - 78.98
50/3
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ROCK CORE PICTURES
McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Core Location: M-96R

CLASSIFICATION:
52.54' to 80.5' Fine Grained Granite with Core Loss (Weathered Rock)
80.5't0 99.57' Coarse to Fine Grained Quartz Diorite

Page 1 of 1




Site Name: MNS-GWPP

Test Date: 4/24/2007
| Well Label: M-96R
Test Interval: 33.9 t0 36.9 ft bls (Soil/Saprolite)
Length of Open Hole: 3. feet
Casing Radius: 1.5 Inches
Effective Radius: 1.5 Inches
Anisotropy Ratio: 1
Test starts with trial 0

There are 85 time and drawdown measurements
Maximum head is 25.82 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
4/24/07 M-96R
1 3
-1 Bouwer and Rice parameter C = 1.78
- In(Re/Rw) = 3.121635e+000
= Analysis starts at time 0. Seconds
Analysis ends at time 47. minutes
T 72 Measurements analyzed from 1to 72
1 Points not plotted because head ratio <= 0.0
These points are not included in the analysis
g
= p
.
B
o .
8
T
1.0-002
Hydraulic Conductivity = 3.117e-004 cm/sec
! <009 Transmissivity = 6.213e-004 m2/min
1 1 1
0
Adjusted Time (Hours)
Analysis by Julie Petersen of S&ME, Inc. Ho is 25.82 feet at 0. Seconds
PERMEABILITY

3.12E-04 cm/sec




lfiALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD'
( : :

Open Hole in Uniform Material) .-

€S&ME

Site Name: MNS - GWPP
Date: 5/1/2007
Boring LD. M-96R (Weathered Rock) .
Test Interval: 52.17 to 59.57
Total Depth of Hole: 59.57 ft 1816.16 cm
Length of Open Hole: 7.40 ft 225.61 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec Calculations
0 1838.41
60 1627.74 2.66E-04 d?-In 2mL mL
120 1455.76 2.44E-04 D H, for |4
180 1337.10 1.86E-04 K, = -In
240 1251.19 1.45E-04 8'L'(f2 —l]) H2
300 1186.83 1.16E-04
360 1138.41 9.11E-05 Where
K, is the Horizontal Coefficient of Permeability (cm/sec)
H, is the Piezometric Head for time; t =, (cm)
H, is the Piezometric Head for time; t =t, (cm)
D is the Diameter of the Standpipe (cm)
d is the diameter of the Open Length (cm),
m is the Transformation Ratio, Where
_ K, is the Horizontal Permeability
i Kh/KV K, is the Vertical Permeability]
L is the Open Length of Hole (cm)
Spreadsheet assumes 3" 1D Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

1.75E-04

Graph of Field Data
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LC:&LCULATION%OF PERMEABILITY BY THE FALLING HEAD. METHOD% L

(Open Hole in Uniform Material) o

)

Site Name: MNS - GWPP
Date: 5/1/2007
Boring L.D. M-96R (Weathered Rock)
Test Interval: 52.17 to 64.57
Total Depth of Hole: 64.57 ft 1968.6 cm
Length of Open Hole: 1240 ft 378.05 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (em) Permeability (cm/sec) Calculations
0 1847.71
60 1637.87 1.77E-04 d 2, In 2mL mlL
120 1504.94 1.25E-04 H, for *5—)4
180 1414.79 9.09E-05 K, = “In
240 1350.15 6.88E-05 8-L- (12 — tl) H,
300 1302.56 5.28E-05
360 1266.71 4.11E-05 Where:
K, is the Horizontal Coefficient of Permeability (cm/sec)
H, is the Piezometric Head for time; t =1, (cm)
H, is the Piezometric Head for time; t = t, (cm)
D is the Diameter of the Standpipe (cm)
d is the diameter of the Open Length (cm),
m is the Transformation Ratio, Where
— | K, is the Horizontal Permeability|
m=K./K, K, is the Vertical Permeability]
L is the Open Length of Hole (cm)

Spreadsheet assumes 3" 1D Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

9.26E-05
Graph of Field Data
Head vs Time
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1700.00 \\
. 1600.00 ~
§ 1500.00 —
o 1400.00 : ——
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PROJECT NAME AND NO.: MNS - GWPP

LOCATION: Huntersville, NC

TEST DATE: 5/3/2007

TESTED BY: Justin Milwood and Courtney Withers
GROUND ELEV (ft MSL): 747.2

TEST METHOD: Double Packer Method using Multiple Pressure Tests

BOREHOLE NO.: M-96R
TEST INTERVAL: 83.0 1o 88.0  bgs
6642 to 659.2 EL

TEST INTERVAL:

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

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

Source of test water and clarity:

Method of cleaning hole prior to testing:

Drilling Fluid (water or type of drilling mud)

Packer Brand and Modet:

Packer Inflation Pressure

Packer Length:

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

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

Diameter of borehole, d :

Radius of the borehole, r

Depth to water table (thickness of unsaturated material above water table,U ):
Height above ground surface of pressure gauge:

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

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

Is test section above or below water table?

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

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

Diameter and type of pipe used:

N

Sound Rock - Coarse Grained Quarti Diorite, Moderately Fractured

Holding Pond - Slightly Turbid

Flushed
Water
160 psi
2.00 feet
2
- feet
5.0 feet
99.2 feet below ground surface (bgs)
3.0 inches 0.3 feet
0.13 feet
23.8 feet
4.9 feet ags
83.0 feet bgs
88.0 feet bgs
below
28.7 feet
904 feet
1.25-inch 1.D.

Packer Test M-96R Test 2.xls
Permeability Test Field Data
Page 1 of 2
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BOREHOLE PERMEABILITY TEST USING PACKERS .

FIELD DATASHEET = . . - .. 2 %S&ME

PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-96R
LOCATION: Huntersville, NC TEST INTERVAL: 83 to 88 bgs
TEST DATE: 5/3/07 TEST INTERVAL: 66422 to 65922 EL
Water Level Flow Rate Flow Rate
Gauge Pressure (1) in psi Elapsed Time (minutes) (feet bgs) (total flow in gal) (gpm)
Step 1
30 0 2004.50
30 1 2004.60 0.10
30 2 2004.60 0.00
30 5 2004.60 0.00
30 10 2004.60 ~0.00
30 15 2004.60 0.00
30 20 2004.60 0.00
Average 0.00 0.02
Selected stabilized flow rate to be used in calculationg 0.00
Step 2
40 0 2004.70
40 1 2004.75 0.05
40 2 2004.80 0.05
40 5 2004.90 0.03
40 10 2005.00 0.02
40 15 2005.15 0.03
40 20 2005.30 0.03
Average| 0.03 0.04
Selected stabilized flow rate to be used in calculations 0.03
Step 3
50 0 2005.50
50 1 2005.60 0.10
50 2 2005.80 0.20
50 5 2006.30 0.17
50 10 2007.10 0.16
50 15 2007.70 0.12
50 20 2008.60 0.18
Average| 0.15 0.15
Selected stabilized flow rate to be used in calculationd 0.15
Step 4
40 0 2008.60
40 1 2008.70 0.10
40 3 2008.90 0.10
40 5 2009.10 0.10
Average 0.10 0.10
Selected stabilized flow rate to be used in calculationg 0.10
Step 5
30 0 2009.20
30 i 2009.30 0.10
30 3 2009.50 0.10
30 5 2009.60 0.05
Average| 0.08 0.08
Selected stabilized flow rate to be used in calculations 0.08
NOTES:

Packer Test M-96R Test 2.xls
Permeability Test Field Data
Page 2 of 2
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BOREHOLE‘PERMEABILITY TEST'USING PACKERS"*
CALCULATIOst . N T “ &
) o v » .
PROJECT NAME AND NO.: MNS - GWPP BOREHOLE NO.: M-96R
LOCATION: Huntersville, NC TEST INTERVAL: 83.0 to 88.0 bgs
TEST DATE: 5/3/2007 TEST INTERVAL: 6642 to 6592 EL
TESTED BY: Justin Milwood and Courtncy Withers

GROUND ELEYV (ft MSL): 747.2

TEST METHOD: Double Packer Method using Multiple Pressurc Tests
METHOD REFERENCE: Ground Watcr Manual, US Burecau of Reclamation, 1995, Chapter 10

RESULTS OF PERMEABILITY CALCULATIONS
MULTIPLE STEP TEST

Step Flow (Q) Pressure (psi) Lugcons Permeability Permeability

(gpm) Gauge  |Effective (ft/scc) (cm/sec)

1 0 30 42 0 0.00E+00 0.0E+00

2 0.03 40 52 0 6.9E-08 2.1E-06
3 0.15 50 62 1 2.9E-07 8.8E-06
4 0.1 40 52 1 2.3E-07 7.0E-06
5 0.08 30 42 1 2.3E-07 6.9E-06
AVERAGE| 0 1.6E-07 5.0E-06

SELECTED VALUES

Rock Description of Tested Interval:
Sound Rock - Coarse Grained Quartz Diorite, Moderately Fractured

TEST INTERPRETATION
Text here
Text here
EFFECTIVE PRESSURE(psi) FLOW (gpm)

80 0 0.05 0.1 0.15 0.2

TEST NO.
W R w [} %]
TEST NO.

0.16
0.14
0.12
0.1 4
0.08
0.06
0.04
0.02 1

Intake (gpm)

Effective Differential Pressure (psi)

Packer Test M-96R Test 2.xls
Permeability Calculations
Page 1 0f 4



PERMEABILITY CALCULATIONS
EACH STEP OF TES

CALCULATED PERMEABILITY FOR STEP 1

Gaugc Pressurc, h2. 30 psi 69.3 feet of water
Flow Rate, Q: 0 gpm 0.000 ft'/scc
Hcad loss per TEN foot section of pipe: 0.0 psi (per tablcs)
Head Loss, L : 0.0 psi 0.0 feet of water
Distance from pressure gauge 1o bottom of test scction, hy: 28.7 fect
Valuc of hy: 28.7 feet
Effective Head, H where H = h1+h2-L : 97.9 feet : 42.4 psi
Determine Saturation Zone: -
Scleet Zone 1,2, 0r 3 3 Zonges 1 and 2 are unsaturated, 3 is saturated
Tu=U-D-+H 33.7 feet
X = (H/Tu)*100 2907 %
Tu/A 6.7
Determine Conductivity Coefficient
H/r - Valuc for Zone 1 analysis
A/H . - Valuc for Zonc 1 analysis
Alr 40 Valuc for Zonc 2 and 3 analysis
Scicct Cu from Fig 10-7 for Zone 1 tests: Cu for Zone 1
Cs for Zonc 2 and 3 tests: 64 Cs for Zones 2 and 3
Calculate K if Zone 1 and using single or double packer - ft/sec - cm/scc
Calculate K if Zone 2 and using single packer (Method 1) - ft/sec - cm/scc
Calculate K if Zone 2 and using double packer (Method 2) - ft/sec - cm/sce
Calculate K if Zone 3 and using single packer (Method 1) - ft/sec - cmy/sec
Calculate K if Zone 3 and using double packer (Method 2) 0.00E+00 ft/sec 0.00E+00 cmy/scc

Is this step valid?
If (Q/a)*(cstimated porosity) > 10 the calculations may not be valid duc to turbulent flow
Calculate a, the total open arca of the test scction: . 3.9 square feet
Is Q/a * (cstimated porosity) > 1077 True, Test Valid

CALCULATED PERMEABILITY FOR STEP 2

Gauge Pressure, h2. 40 psi 92.4 feet of water
Flow Rate, Q: 0.03 gpm 0.000 fi*/scc
Head loss per TEN foot section of pipe: 0.0 psi (per tablcs)
Head Loss, L: 0.0 psi 0.0 feet of water
Distance from pressure gauge to bottom of test section, hy: 28.7 feet
Value of hy: 28.7 feet
Effective Head, H where H = h1+h2-L : » 121.0  fect 52.4 psi
Determine Saturation Zone: -
Sclect Zone 1,2, or 3 3 Zoncs | and 2 are unsaturated, 3 is saturated
Tu=U-D+H 56.8 feet
X = (H/Tu)*100 2132 %
Tu/A 11.4
Determine Conductivity Coefficient
Hir - Valuc for Zone | analysis
AH - Value for Zone 1 analysis
Alr : 40 . Value for Zonc 2 and 3 analysis
Sclect Cu from Fig 10-7 for Zone 1 tests: . Cu for Zone 1
Cs for Zone 2 and 3 tests: 64 Cs for Zones 2 and 3
Calculate K if Zone 1 and using single or double packer - ft/sec - cmy/scc
Calculate K if Zone 2 and using single packer (Method 1) - ft/sec - cm/sec
Calculate K if Zone 2 and using double packer (Method 2) - ft/sec - cm/scc
Calculate K if Zone 3 and using single packer (Method 1) - ft/scc - cm/sec
Calculate K if Zone 3 and using double packer (Method 2) 6.90E-08 ft/sec 2.10E-06 cm/scc

Is this step valid?
If (Q/a)*(estimated porosity) > 10 the calculations may not be valid due to turbulent flow
Calculate a, the total open arca of the test section: 3.9 square fect
Is Q/a * (estimated porosity) > 10?77 True, Test Valid

Packer Test M-96R Test 2.xls
Permeability Calculations
Page 2 of 4



CALCULATED PERMEABILITY FOR STEP 3
Gauge Pressure, h2.

Flow Ratc, Q:
Head loss per TEN foot scction of pipe:
Head Loss, L :
Distance from pressure gauge to bottom of test section, hy:
Valuc of hy:
Effective Head, H wherc H = hi1+h2-L :
Determine Saturation Zone:

Sclect Zone 1,2, or 3

Tu=U-D+H

X =(H/Tu)*100

Tu/A
Determine Conductivity Coefficient

H/r

A/M

Al

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

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

50

0.15
0.0
0.0

287

28.7

144.1

79.9
180.4
16.0

2.90E-07

psi
gpm
psi
psi
fect
feet
feet

fect
%

ft/scc
ft/scc
ft/scc
ft/scc
ft/scc

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

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

115.5 fect of water

0.000 ft*/scc
(per tables)
0.0 fect of water

62.4 psi

Zones | and 2 are unsaturatcd, 3 is saturated

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

Cu for Zone |

Cs for Zones 2 and 3
- cm/sec
- cm/sec
- cm/scc
- cn/sec

8.83E-06 cn/scc

3.9 square fect
True, Test Valid

CALCULATED PERMEABILITY FOR STEP 4
Gauge Pressurc, h2.

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

Sclect Zone 1,2, or 3

Tu=U-D+H

X =(H/Tu)*100

Tu/A
Determine Conductivity Coefficient

Hir

A/H

Alr

Select Cu from Fig 10-7 for Zonce | tests:

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

40

0.10
0.0

28.7
28.7
121.0

56.8
213.2
11.4

2.30E-07

psi
gpm
psi
psi
fect
feet
feet

feet
%

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

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

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

92.4 fect of water

0.000 ft’/sec
(per tables)
0.0 fcet of water

52.4 psi

Zones | and 2 arc unsaturated, 3 is saturated

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

- cm/scc

- cm/sec

- cm/scc

- cm/sec

7.01E-06 cm/sec

3.9 square feet
True, Test Valid

Packer Test M-96R Test 2.xls
Permeability Calculations
Page 3 of 4



CALCULATED PERMEABILITY FOR STEP 5
Gaugce Pressure, h2,

Flow Ratc, Q:
Head loss per TEN foot scction of pipe:
Head Loss, L:
Distance from pressure gauge to bottom of test scction, hy:
Value of h;:
Effective Head, H where H = hI+h2-L .
Determine Saturation Zone:
Sclect Zone 1,2, or 3
Tu = U-D+H
X =(H/Tu)*100
Tu/A
Determine Conductivity Coefficient
H/r
A/H
Alr
Scleet Cu from Fig 10-7 for Zone | tests:
Cs for Zone 2 and 3 tests:
Calculate K if Zone 1 and using single or double packer

Calculate K if Zone 2 and using single packer (Method 1)
Calculate K if Zone 2 and using double packer (Method 2)
Calculate K if Zone 3 and using single packer (Method 1)
Calculate K if Zone 3 and using double packer (Method 2)

Is this step valid?

30

0.08
0.0
0.0

28.7

28.7

97.9

337
290.7
6.7

2.28E-07

psi
gpm
psi
psi
feet
feet
feet

fect
%

ft/scc
ft/scc

ft/scc”

ft/sec
ft/sec

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

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

69.3 fect of water

0.000 ft’/scc
(per tablcs)
0.0 feet of water

42.4 psi

Zones 1 and 2 arc unsaturated, 3 is saturated

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

Cu for Zone |
Cs for Zones 2 and 3
- cm/sec
- cm/scc
- cm/scc
cm/scc

6.93E-06 cm/scc

3.9 square feet
True, Test Valid

Packer Test M-96R Test 2.xls
Permeability Calculations
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Site Name: MNS-GWPP
Test Date: 5/17/2007
Well Label: M-96R
Aquifer Thickness: 69. feet
Screen Length: 5. feet
Casing Radius: 1. Inches
Effective Radius: 1.5 Inches
Static Water Level: 23.14 feet
Water Table to Screen Bottom: 63.86 feet
Anisotropy Ratio: 1

Time Adjustment: 0. Seconds

Test starts with trial 0

There are 161 time and drawdown measurements
Maximum head is 3.105 feet

Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP Bouwer and Rice Graph
5/1 17/07 M-96R

Voo
Ve
IS
<7

RN o

S
........
2

1

22
....

NS e

-------
.o

Bouwer and Rice parameter A = 2.7
Bouwer and Rice parameter B = 0.5
In(Re/Rw) = 3.444149e+000

Analysis starts at time 120. Seconds
Analysis ends at time 176. minutes

88 Measurements analyzed from 2 to 89

3
So01
£ -4
° =
g B
(1 4 - s
3 = e
§ - %ﬁg&»& .
o,
i B
e,
1 6002}
7] Hydraulic Conductivity = 1.193e-005 cm/sec
- Transmissivity = 1.506e-004 m2/min
1 1 1 I L 1 1 I T T l T 2 | 1 T 1 ‘ 1
0 1 2 3 4 5

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
1.19E-05 cm/sec

Adjusted Time (Hours)
Ho is 3.105 feet at 0. Seconds



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

Boring No.: Sample No.: Depth:
M-96R SS-1 2.9t04.4 ftbls

Sample Description:
Red, Yellow, and Gray, Fine to Medium Sandy, Clayey, Silt With Mica

100% 09090 — 00—y

.
90% 4\\
80% \\
70%
. o
0 £
60% g
50% -
c
40% \ 3
Q
30% S o
20% \ﬁ~
10%
0% rY A A
100 10 ~ 1 0.1 0 0.01 - 0.001
Particle Size (nm) S S
>2 mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm <0.004 mm
From Graph: % Gravel % Sand % Silt % Clay
0.2% 32.4% 42.1% 25.3%
Adjusted for v
JuSteC 0% 32% 42% 25%
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-96R R

EXPLANATION -

3
Line ot equal specitic vield
Interval 1 oand 3 percent

Boring Depth: 29t04.4 ftbls

LoD

% Sand: 32% Particle <ize mnn
Sand 2=0.0025
Silt 0.062 70004
Clav - 0004

% Silt: 42%

% Clay: _ 25%

Estimated Specific
Yield: _ 5%

17
7ty
)
L7
A7
3ty
Ot
N
)
%
Tty

Silt srze (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: 46%

Varlation of Porosity, Specific Yleld, and Speclific Retentlon with Graln Slze
(after Bear, 1972)




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

Boring No.:
M-96R

Sample No.:
SS-10

Depth:

47.9 to 49.4 ft bls

Sample Description:

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

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

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

100% >—0-0—0-9 \ i
90% {
N\
80%
0,
70% \\ o
60% %
\ 8
50% a
L &
409 o
" \ 8
30%
20%
10% 1
o, —
0% Y 7y A‘.——I._
100 10 ~ 1 0.1 10 0.01 -« 0.001
Particle Size (mm) S 8
> 2 mm 2 mm - 0.0625 mm 0.0625 mm - 0.004 mm <0.004 mm
From Graph: % Gravel % Sand % Silt % Clay
_ 0.3% 76.3% 20.9% 2.4%
Adjusted for
JUS €€ 0% 77% 21% 2%
Calculations
Notes:

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-96R PR

EXPLANATHON -

Borlng Depth: w bls I Line ot l_‘ﬂll.l"’\pl‘\“llit‘ vaeld

Interval 1 and 3 Hoercent

Particle <ize -mn
Rand 2=1on23
Silt 006250004
Clay - 0004

% Sand: __ 77%
% Silt: L%

% Clay: 2%

Estimated Specific
Yield: _ 28%

Silt mize (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: 42.5%

Varlation of Poroslly, Specliic Yleld, and Speclfic Retentlon with Graln Slze
(after Bear, 1972)




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

9751 Southern Pine Bl_Vd. 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 I 4 IN. I.D. SAMPLER [ FT. -
Project: MNS - Groundwater Protection Project Boring No. M-97
Location: Huntersville, North Carolina Number: 1264-06-724 Sheet No. 1 of 3
Boring Depth (ft): 99.4 | Elevation (ft): 747.8 | Driller:  Justin Millwood, NC Date Drilled: 5/8/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 13.04 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feet) | ology Material Descnp’aon Construction | o 0 100
— N ASPHALT NN
N :j/ ? \GRAVEL : /] % ~\/4
- 1/}/] SOIL/SAPROLITE (Ml): Reddish-Brown and White, NN
" o4 ——4¢; Slightly Clayey, SILT With Manganese Staining ‘é ‘</< -
— 4 4
S 1B
: 8997 ZA/BLK
- s S
N WV
SN
B %%
- ;/ﬂf
L 740 1V 4
N %% M| 4
- ) \
B n%% Q
[ 10 —?/ %
- 11V
|
- 1V
— 735 _?é //
= n SOIL/SAPROLITE (M1): Brown, Micaceous, SILT With N 10“
- _ Manganese Staining; White, Coarse to Fine Sandy, Silt
| 15— Lense From 18.50 to 18.65 fi bls
— 730 ]
- ’ i
N = /\
B 20—
— -
B - :| SOIL/SAPROLITE (M1): White, Tan, and Black, Silty,
:— 725 b | Medium to Fine SAND With Manganese Staining and v
B T F 1] Quartz Veins (Granitic) M 9
[ 25 q ¥
720 —
B -1 N 10
N s ALY
— 30 ._.::- SOIL/SAPROLITE (M1): White and Tan, Micaceous,
a ~ b Slightly Clayey, Silty, Medium to Fine SAND With
= Ty ‘|'~| Manganese Staining (Granitic)
715 ks y
: Il
N EANS

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




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

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

9751 Southern Pine Bl_Vd. ) WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING - TESTING  Lelephone: 704-523-4726  p1ows 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-97
Location:  Huntersville, North Carolina Number: 1264-06-724 Sheet No. 2 of 3
Boring Depth (ft): 99.4 | Elevation (ft): 747.8 | Driller:  Justin Millwood, NC Date Drilled: 5/8/07
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Stabilized Water Level at 13.04 ft bls Drilling Method: Mud Rotary
Elev. | Depth | Lith- . . . Well Penetration Resistance (Blows/Foot)
(Feet) | (Feen) | ology Material Description Construction | o 50 100
— T
710 RN
B N NLE N 20
" ot /\
o 0—" Fol
- - QQ SOIL/SAPROLITE (M1): Reddish-Brown, White, and
— 705 ._4 % [/ Black, Slightly Clayey, SILT With Manganese Staining;
1, Gray, Slightly Clayey, Silt Lense From 43.65 to 44.65 fi bls 15
B Y
B _ﬂ/ ]
~ s— VY
- ni9
- ng5Y
- VY _
— ) - | SOIL/SAPROLITE (M1): White, Brown,
[ 700 J 1 1| Reddish-Brown, and Black, Micaceous, Fine Sandy, SILT v
| ml "| With Manganese Staining M 43 \
- so— ][
- T[] | Rolter Cone Refusal at 51.90 ft bls
- M,"~ | SOUND ROCK (D): Medium-Grained QUARTZ M
— 695 v DIORITE, Slightly Fractured
B dNep
— v 4
F _V\l ™ B
= A
| 55s—4 '~ /j
g P
[~ —rxnne] SOUND ROCK (D): Fine-Grained DIORITE, Slightly
N e Fractured
[~ _*«:u:v}:a .
600 —V~ | SOUND ROCK (D): Medium-Grained QUARTZ
- "\ v <« DIORITE, Slightly Fractured
- B2
[ Ty T
B 60 _V\‘ " : |
—y =
[ -V\\ [N L<1
— v <
B _‘L\ N .
- iy
- _\Q N 1,<
. Ay
-85 BN
— ‘\ < N\
B —V\\ N
— dyv ¢ —
— 65 ___\Ll VI\ L
- _\il ~ ﬁ
[ NE <
| —M\\ [
B i VAR
— ML
— 680 e <
-~ N
- v
. _\i\ N
n NE A




BORING LOG WITH WELL MNSLOG.GPJ LAGWCGNO1.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. L.D. SAMPLER | FT.

Project: MNS - Groundwater Protection Project Boring No. M-97

Location: Huntersville, North Carolina Number: 1264-06-724

SheetNo. 3 of 3

Boring Depth (ft): 99.4 | Elevation (f): 747.8 | Driller:  Justin Millwood, NC Date Drilled: 5/8/07
Cert. No. 3439

Logged By: Courtney Withers Water Level:  Stabilized Water Level at 13.04 ft bls Drilling Method: Mud Rotary

Elev. Depth | Lith-

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

Construction | o 50 100

=
Vi
T«
\l\l N
T«
V\\ N
T g
\/\\ [N
™o«
V\l [N
_+++++ SOUND ROCK (D): Fine-Grained, Quartz-Rich
+ + GRANITE, Unfractured
Fo
+ 4 4
Fo+ 4
+ + 4
F o+ o+
\/4‘\[\ : SOUND ROCK (D): Medium-Grained QUARTZ
v+ « DIORITE, Slightly Fractured
N
N4 Mo
v«
V\\ [y
T«
\il [

ll]l[

— 675

EEREEER

~3
W
I

670

80

clboroat e by

A
N _
MR S

\va L<
\lvl\ 1,<
N
M
M S
M
M

85

Loy o by

\D
(=]

lll||r1ll||ill||||||l|l||l||lIIIIIIIII

) I

o6 SOUND ROCK (D): Fine-Grained DIORITE,
& 2n\Unfractured Ya
N ML) SOUND ROCK (D): Medium-Grained QUARTZ

J N o] DIORITE With Intermittent Blobs of Fine-Grained Diorite,
N\" | Slightly Fractured

l
[,
n
h
=]
wh
tpaber e by e by
L
7
<

Boring Terminated at 99.41 ft bls




FIELD ROCK CORE LOG

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

R
Core Location: M-97
51 - NQ Core 60
Roller Cone Refusal at 51.90 ft bls
52 61
52.1' Horizontal Joint. No Staining.
53 62
54 63
63.2' Low Angle Joint, No Staining.
54.41" End of Run #1, REC - 98%, RQD - 88%
55 64
64.41' End of Run #3, REC - 100%, RQD - 100%.
55.51" - 55.86' High Angle Contact - Intact.
56 65
EXPLANATION
56.4' Horizontal Joint, No Staining. .
Meta Gabbro
57 66 .
56.96' - 57.31' High Angle Contact - Intact. C ttz Didrite
Diorite
58 67 ,
Granite
(3K
(R
Core Loss
L/
7
59 68 Intense Fracturing
Fractures
59.41' End of Run #2, REC - 100%, RQD - 100% End of Run
""" Contact
Healed Joint
60 69

Page 1 of 3



FIELD ROCK CORE LOG

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

Core Location: M-97

69

70

71

72

73

74

75

76

77

78

69.41' End of Run #4, REC - 98%, RQD - 98%

L______172.61'- 72.71' Quartz Vein.

"~ 174.01' Low Angle Joint. No Staining.

74.41" End of Run #5, REC - 100%, RQD - 100%
74.46' Contact - Intact

78

79

80

81

82

83

84

85

86

87

Page 2 of 3

78.21' Mechanical Break Along Contact

79.41' End of Run #6, REC - 96%, RQD - 96%

82.22' - 82.29' Quartz Vein.

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

EXPLANATION

Meta Gabbro

Quartz Diorite

Diorite

Granite
o
| X
15

Core Loss

%

Intense Fracturing

—  Fractures
End of Run
""" Contact
Healed Joint




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

S Project o' 1264-06-724
Core Location: M-97
87

96

87.36' Low Angle Joint, Slight Staining

88 97

19741 Low Angle Joint, No Staining

89 98 ——198.01' Quartz Vein

89.41' End of Run #8, REC - 100%, RQD - 100%

19874 Low Angle Joint, No Staining

920 929

99.41' End of Run #10, REC - 100%, RQD - 100%
= Coring Terminated at 99.41 ft bls
91 100 —
—
—
—
91.62' - 91.9' High Angle Joint Infilled with Diorite - Intact —
92 101 —
- EXPLANATION
: Meta Gabbro
93 107 iy
— Quartz Diorite
i Diorite
93.81" Contact - Intact -
4 103 — .
* = et Granite
- R
= K
94.41" End of Run #9, REC - 100%, RQD - 100% - s
] Core Loss
94.56' - 94.76' High Angle Contact - Intact -
‘‘‘‘‘‘‘‘‘‘‘‘ ot ,
=
95 104 — Intense Fracturing
- Fractures
— End of Run
- ... @ “‘.. Contact
— Healed Joint
96 105

o
8
aQ
o
w
=}
ol
w




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

COMPLETION REPORT OF WELL No. M-97

Sheet 1 of 3

PROJECT: MINS - Groundwater Protection Project
PROJECT NO: 1264-06-724 ‘ WATER LEVEL: Stabilized Water Level at
PROJECT LOCATION: Huntersville, North Carolina 13.04 ft bis
. ' LATITUDE: 3525 52.14
DRILLING CONTRACTOR: S&ME, Inc. LONGITUDE: 80 56 50.46
DATE DRILLED: 5/8/07 DATUM: MSL
LOGGED BY: Courtney Withers
STRATA
— WELL |z | g 5 :
O |z Fo| o | &8
BESCRIPTION g 5o DETAILS f €| 8 < £ WELL CONSTRUCTION DETAILS
> W~ - o)
w |la : w
PROTECTIVE CASING
L 0.00 747.78 | Diameter: 8"
SPHALT = Type: Steel Flush Mount
GRAVEL ] // 9 Interval: At Grade
SOIL/SAPROLITE // s
e )
an ite, Slightly
Clayey, SILTWith VW4 RISER CASING
Manganese Staining 'V}t 5.00 742.78 | 'Diameter. 2
; “ P Type: Sch. 40 PVC
;a/_ Interval: Qto 11 ft bls
ﬁ/ al 9.00 738.78 | GROUT
¢ ); ' Type: Neat Cement
%Y Interval: 0 to 5 ft bls
d 2
1 j % SEAL
44 Type: Bentonite
SOIL/SAPROLITE
(M1): Brown, Interval: 5to 9 ft bls
Micaceous, SILT With 15 .
Manganese Staining; L )
\éVhi:je, %Ql?fe to Fine FILTERPACK
andy, oitt Lense Type: #1 Filter Sand
Elrsom 18.5010 18.65 ft ] interval: 9 to 27.5 ft bls
- 20 ‘
- SCREEN
Diameter: 2" ‘,
ot Wit Tore Type: 0.010 Slotted Sch. 40 PVC
and Black, Silty, B Interval: ‘11 to 26 ft bls
Medium to Fine
SAND With 25.50 722.28
Manganese Staining F | 26.00 721.78
and Quartz Veins
(Granitic) [ -] 27.50 720.28 LEGEND
v FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
ROILISAPROLITE 4371 [l senToniTE BS  BENTONITE SEAL
(M1): White and Tan, R/ FP FILTER PACK
Micaceous, Slightly N& CEMENT GROUT ToC  TOP OF SOREEN
Clayey, Sity, Medium ! P CUTTINGS/BACKFILL ~ BSC  BOTTOM OF SCREEN
o i TD  TOTAL DEPTH
'\f;g%iatxse Staining ¥ STATICWATERLEVEL 5@ CEMENT GROUT
COMPLETION REPORT OF

SEME

ENGINEERING - TESTING
ENVIRONMENTAL SERVICES -

9751 Southern Pine Blvd.
Charlofte, North Carolina

WELL No. M-97

Sheet 1 0of 3




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

PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 747.8
PROJECT LOCATION: Huntersville, North Carolina - CHECKED BY: Courtney Withel
STRATA ' z
> WELL T [~ o
=~ = -~
S |E_| DETAILS |a& | B | <& WELL CONSTRUCTION DETAILS
DESCRIPTION s log ) ) o ) - :
. . b W~ - -
n |O T} .
(See Page 1)
SOIL/SAPROLITE 1
(M1): White and Tan, 1
Micaceous, Slightly SR
Clayey, Silty, Medium 1.4
to Fine SAND With {2 -
Manganese Staining |- [“1}
(Granitic) (continued) L
SOIL/SAPROLITE 1
(M) A
Reddish-Brown, /1 i
White, and Black, ﬂﬁ
Slightly Clayey, SILT [ {1 4°
With Manganese 4% /
Staining; Gray, y
LSIightly Clayey, Sit [T
Lense From 43.65t0 ||'|'
4,65 ft bls 14t
SOIL/SAPROLITE L 50
(M1): White, Brown, *
Reddish-Brown, and T
Black, Micaceous, d bl
Fine Sandy, SILT M
With Manganese v [
Staining N M
SOUNDROCK D) [¥," |55
Medium-Grained o]
QUARTZ DIORITE,  [iiel]
Slightly Fractured Paletell
SOUNDROCK (D): Yy '~ L
Fine-Grained Vi
DIORITE, Slightly KN
ractured \lel\ -60
SOUND ROCK (D): vt
Medium-Grained 4
QUARTZ DIORITE, = T
Slightly Fractured SN
N
N
AN
v |
R
‘\ b
M0
e T
RS
\y
M Lo
N ~
! LEGEND
NN T FILTER PACK - TOC  TOP OF CASING
_ he & T BENTONITE GS GROUND SURFACE
SOUND ROCK (Dj: + +J_ 75 BS BENTONITE SEAL
amem [0 cvaoror TR, LG
GRANITE, 'ﬂjr #X CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
Unfractured P4 TD TOTAL DEPTH
ot Y STATICWATERLEVEL G CEMENT GROUT
: _ : . COMPLETION REPORT OF -
smE 9751 Southern Pine Bivd. ' WELL No. M-97 :
Charlofte, North Carolina . )
ENGINEERING » TESTING ‘ i ’ Sheet 20f 3°
___ENVIRONMENTAL SERVICES




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

PROJECT: MNS - Groundwater Protection Project GROUND SURFACE ELEVATION:

PROJECT NO: 1264-06-724 LOGGED BY: 747.8
PROJECT LOCATION: Huntersville, North Carolina CHECKED BY: Courtney Withei
TRATA
S - WELL |z | g é
o | Fe| & | €2
oescemion | 8 |Eo| DETALS | 52| B | S8 WELL CONSTRUCTION DETAILS
> L ~ - |
n 1a L
(See Page 1)
SOUND ROCK (D):
Medium-Grained - 80
QUARTZ DIORITE, i
Slightly Fractured
(continued) "

AT AT AT AT ST AT AT AT AV AR AyEs 1<
A R e N D D N e R

=
2
*
W
*4
T

SOUND ROCK (D):

mJ
*

3

*dl-
*

Fine-Grained Vv 95

|DIORITE, Unfractured f{~ ™)

SOUND ROCK (D) MY,"

Medium-Grained = 1

QUARTZ DIORITE N N E

With Intermittent Blobs v v |

of Fine-Grained A 99.41 648.37

Diorite, Slightly

|\Fractured
LEGEND
FILTER PACK TOC TOP OF CASING

GS GROUND SURFACE
[l senvoniTe BS  BENTONITE SEAL
X CEMENT GROUT FP FILTER PACK
CEMENT TSC TOP OF SCREEN
CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
D TOTAL DEPTH
Y STATIC WATER LEVEL cG CEMENT GROUT
s &ME COMPLETION REPORT OF
_ 9751 Southern Pine Blvd. WELL No. M-97
Charlotte, North Carolina
ERVRONMENTAL SERVICES Sheet 3 of 3




SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724 .
Boring Number: M-97

015" 4 25

Sample No: 1
Depth (ft-bls): 2.75 - 4.25
Blow Count: 1%*2*4

Sample No: 2
Depth (ft-bls): 7.75-9.25
Blow Count: 1*2*3

1275+ 425"

Sample No: 3
Depth (ft-bls): 12.75-14.25
Blow Count: 3*3*7

Sample No: 4
Depth (ft-bls): 17.75-19.25
Blow Count: 4*5*8

Sample No: 5
Depth (ft-bls): 22.75-24.25
Blow Count: 3*3*6

Sample No: 6
Depth (ft-bls): 27.75-29.25
Blow Count: 2*4%*6

Page 1 of 2



SPLIT SPOON SAMPLE PICTURES

McGuire Nuclear Station - Groundwater Protection Project ME

S&ME Project No: 1264-06-724

Boring Number:

Sample No: 7
Depth (ft-bls): 32.75-34.25
Blow Count: 3*4*7

Sample No: 8
Depth (ft-bls): 37.75-39.25
Blow Count: 6* 7 * 13

Sample No: 9
Depth (ft-bls): 42.75 - 49.25
Blow Count: 3 *5*10

Sample No: 10
Depth (ft-bls): 47.75-49.25
Blow Count: 5*11*32

Page 2 of 2




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

Core Location: M-97

Page 1 of 2




ROCK CORE PICTURES

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

Core Location: M-97

CLASSIFICATION:

51.9'to 55.65' Medium Grained Quartz Diorite

55.65' to 57.2' Fine Grained Diorite

57.2' to 74.46' Medium Grained Quartz Diorite

74.46' to 78.21' Fine Grained Granite

78.21' to 93.81' Medium Grained Quartz Diorite

93.81' to 94.76' Fine Grained Diorite

94.76' to 99.41' Medium Grained Quartz Diorite Page 2 of 2
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lf'ALCULATION OF PERMEABILITY BY THE FALLING HEAD METHOD

Open Hole in Uniform Material)s . o i 4
Site Name: MNS - GWPP
Date: 5/8/2007
Boring L.D. M-97 (Soil/Saprolite)
Test Interval: 28 to 31
Total Depth of Hole: 31 ft 945.12 cm
Length of Open Hole: 3ft 91.46 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (em/sec Calculations
0 979.05 ymL
60 974.82 1.82E-05 d? -1nl 2™ mL
120 968.20 2.86E-05 : Hl for “B‘>4
180 961.80 2.79E-05 Kh = In
240 955.49 2.77E-05 8- L- (t2 -1, )
300 949.36 2.70E-05 .
360 943.35 2.67E-05 Where:
420 937.47 2.63E-05 - Ky is the Horizontal Coefficient of Permeability (cm/sec)
480 931.65 2.62E-05 H, is the Piezometric Head for time; t = t; {(cm)
540 926.01 2.55E-05 H, is the Piezometric Head for time; t =t (cm)
600 920.46 2.53E-05 D is the Diameter of the Standpipe (cm)
900 893.99 2.45E-05 d is the diameter of the Open Length (cm),
1200 869.66 2.32E-05 m is the Transformation Ratio, Where
1500 847.13 2.21E-05 W= ,K,,/K‘, K,, is the Horizontal Permeability|
1800 826.37 2.09E-05 - K, is the Vertical Permeability]
2400 789.21 1.93E-05 L is the Open Length of Hole (cm)
3000 757.07 1.75E-05
3600 728.81 1.60E-05 Spreadshect assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)

2.37E-05

Graph of Field Data

1000.00

Head vs Time

950.00
900.00

850.00

Head (cm)

800.00

750.00

700.00

~

500

T

1000

T T

1500 2000 2500 3000 3500 4000

Time (sec)

T T




LCALCULATION OF PERMEABILITY BY THE FALLIN G HEAD METHOD :

(Open Hole in Uniform Matenal)

Site Name: MNS - GWPP
Date: 5/9/2007
Boring L.D. M-97 (Sound Rock)
Test Interval: 51.84 to 59.41
Total Depth of Hole: 5941 ft 1811.28 cm
Length of Open Hole: 7.57ft 230.79 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec) Calculations
0 1860.15
60 1825.58 4.04E-05 d2 In 2mL mlL
120 1793.93 3.76E-05 D | for 74
180 1764.91 3.51E-05 K, = -In
240 1738.35 3.26E-05 8-L- (t2 - tl) H,
300 1713.90 3.05E-05
360 1691.34 2.85E-05 Where: .
420 1670.52 2.66E-05 K, is the Horizontal Coefficient of Permeability (cm/sec)
480 1651.10 2.52E-05 H, is the Piezometric Head for time; t = (cm)
540 1633.26 2.34E-05 H, is the Piezometric Head for time; t =t (cm)
600 1616.89 2.17E-05 D " is the Diameter of the Standpipe (cm)
d is the diameter of the Open Length (cm),
m is the Transformation Ratio, Where
_ K, is the Horizontal Permeability|
i Kh/K" K, is the Vertical Permeability|
L is the Open Length of Hole (cm)

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

MEAN PERMEABILITY (cm/sec)

3.01E-05

Graph of Field Data

Head (cm)

1900.00
1850.00
1800.00
1750.00
1700.00
1650.00
1600.00
1550.00
1500.00 ‘ .

Head vs Time

0 100 200

300 400 700

Time (sec)

500 600




[i&'ECﬁIZKTIdN OF PERME%BI‘EITYT’BY THEFALLINGHEAD'METHOD ¥ %s u nE 5
( DAy

Open-Hol¢ in-Uniform:Material) i -5 cap ob o i e o cude e doo give i,
Site Name: MNS - GWPP
Date: 5/9/2007
Boring L.D. M-97 (Sound Rock)
Test Interval: 51.84 to 64.41 ‘ -
Total Depth of Hole: 64.41 ft 1963.72 cm
Length of Open Hole: 12.57 ft 383.23 cm
Transformation Ratio m= 1
Performed by: Julie Petersen
Time (sec) Head (cm) Permeability (cm/sec Calculations
0 2017.32
60 1986.16 2.27E-05 “d?In 2mlL L
120 1956.59 2.18E-05 H, for E>4
180 1929.24 2.05E-05 Kh = -In
240 1904.21 1.90E-05 8- L- (t2 -1, ) H,
300 1881.13 1.77E-05
360 1859.79 1.66E-05 Where: .
420 1840.15 1.54E-05 K, 1s the Horizontal Coefficient of Permeability (cm/sec)
480 1821.92 1.45E-05 H, is the Piezometric Head for time; t =, (cm)
540 1805.00 1.36E-05 ' H, is the Piezometric Head for time; t = t, (cm)
600 1789.24 1.28E-05 D is the Diameter of the Standpipe (cm)
900 1724.70 1.07E-05 d is the diameter of the Open Length (cm),
m is the Transformation Ratio, Where
"= ,Kz K. - Ky, is the Horizontal Permeability
. k / . K, is the Vertical Permeability
L 1s the Open Length of Hole (cm)
Spreadsheet assumes 3" ID Pipe; NQ Hole, OD = 3"

MEAN PERMEABILITY (cm/sec)
1.68E-05
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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
5/22/2007
M-97

18. feet

15. feet

1. Inches

3. Inches
30.00%
1.844 Inches
13.04 feet
12.96 feet

1

0. Seconds

There are 78 time and drawdown measurements

Maximum head is 2.227 feet
Minimum head is 0. feet

Calculation by Bouwer and Rice Graphical Method

MNS-GWPP

Bouwer and Rice Graph
M-97

5/22/07

Head Ratio (Ht/Ho)

7] Hydraulic Conductivity = 2.712e-004 cm/sec
- Transmissivity = 8.927e-004 m2/min

Bouwer and Rice parameter A = 3.059
Bouwer and Rice parameter B = 0.6554
In(Re/Rw) = 2.759296e+000

Gravel Pack Porosity: = 30. %

Corrected Casing Radius: = 1.844 Inches
Analysis starts at time 24. Seconds
Analysis ends at time 3. minutes

21 Measurements analyzed from 9 to 29

T T
0 5 10

15

Analysis by Julie Petersen of S&ME, Inc.

PERMEABILITY
2.71E-04 cm/sec

30 35 40
Adjusted Time (minutes)

Ho is 2.227 feet at 0. Seconds



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

Boring No.:
M-97

Sample No.:
SS-6

Depth:
27.75 t0 29.25 fi bls

Sample Description:
White, Tan, and Black, Silty, Fine to Medium Sand
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From Graph:

% QGravel % Sand
0.0% 64.4%

% Silt
29.6%

% Clay
6.0%

Adjusted for
Calculations

0% 64%

30%

6%

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

1264-06-724

S&ME Project No.:




FETTER AND BEAR DIAGRAMS

S&ME PROJECT: McGuire Nuclear Station - GWPP _ | S&ME
: 1264-06-724 4
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FIGURE 4.11 Textural classification triangle for unconsolidated materials showing .lhc
relation between particle size and specific yield. Source: A. 1. Johnson, U.S. Geological
Survey Water-Supply Paper 1662-D, 1967.
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Estimated Porosity: _ 43%

Varlation of Poroslly, Specific Yleld, and Specllic Retentlon with Graln Slze
(after Bear, 1972)






