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I 21.5 ND ND
I NM % LL PL

% Fines
Silt

o Specific gravity is assumed. ND= NOT DETERMINED

Material Description

~~__-'Y'-'e'-'-'ll.owish red~illY sand.

1 I

MACTBC, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-901

Depth: 3.5-5.0' Sample Number: B-901-2

Material Description: Yellowish red silty sand.

Date: 8/10/06 Natural Moisture: 21.5

Liquid Limit: ND Plastic Limit: ND uses Class.: ND

Testing Remarks: Specific gravity is assumed. ND= NOT DETERMINED

Tested by: lPD Checked by: ASS

Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

142.66 0.00 0.00 #4 0.00 100.0

#10 0.05 100.0

59.91 0.00 0.00 #20 0.73 98.7

#40 5.18 91.3

#60 15.99 73.3

#140 29.26 51.1

#200 32.13 46.4

Eft. Diameter Percent
Depth (mm.) Finer

11.4 0.0309 42.7

! 1.7 0.0198 39.4

11.9 0.0115 37.7

12.0 0.0082 35.9

12.0 0.0058 35.9

12.2 0.0029 34.3

12.4 0.0012 32.5

29.0 25.3 0.0130 30.0

27.0 23.3 0.0130 28.0

26.0 22.3 0.0130 27.0

25.0 21.2 0.0130 26.0

25.0 21.2 0.0130 26.0

.24.0 20.3 0.0130 25.0

23.0 19.2 0.0130 24.0

Hydrometer test uses material passing#IO
Percent passing #10 based upon complete sample =100.0
Weight ofhydrometer sample =59.91
Hygroscopic moisture correction:

Moistweight and tare = 27.27
Dry weight and tare = 26.98
Tare weight = 15.58
Hygroscopic moisture =2.5%

Table of composite correction values:
Temp., deg. C: 12.2 28.6
Compo corr.: -7,0 -2.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 - 0.164 )( Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading K Rm

2.00 22.9

5.00 22.9

15.00 22.9

30.00 22.8

60.00 22.8

243.00 23.0

1465.00 22.7

1....- MACTEC, inc.

DATA REPORT Rev 0 MACTEC ENGiNEERING & CONSULTING, INC 1123/07



Cobbles
Gravel I Sand i Fines

I i Medium I i I i
--

Coarse Mne -i- Total Coarse Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 I 0.0 I 8.7 I 44.9 I 53.6 I 10.8 I 35.6 46.4

I I
!

I
-

D10 D15 D20 D30 D50
D60~ °85 °90 D95

I
-

I I0.0991 0.1607 0.3006 0.3454 0.4045 0.5100

Fineness
Modulus

0.65

1-- MACTEC, Inc. ---1

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTJNG. iNC J/23/07



GRAIN SIZE - mm.

o

%+3"

0.0 0.0 0.0 0.0 I 15.5 I 61.1 16.0

% Fiines
Clay

7.4
l I .

BORING B-90l B-901-4 11.5-13' 8/10/06 ND Pale yellow silty sand 10 2 ND ND'
'0 . ~___:S==_=:o:::::urc=--e~-_+_S=a=mp=le--"--#-t-D=e=Plh=/E=lev:.:..-.____I_=Da=le.=Sa=m=ple=d---+-------"~=SC=S=___________I_-~~I, _~~-"M=<lt=eri:=-al =Oe=llP.=rip=lio.:.:-n-:--~-- __ ~--tl-,-,N=M_.=.%+--::-=L::::-L-t--P:".=L------1ii

~ --t--------~--+-------+-----I____---+_-- __I____~~--~__---------__t-·____j_--~i-__II

Client Dominion Nuc=l,e=ar,-=-N:.=oT=th~A=nn=a ~

Project North Anna COL Project
MAOTEO, Inc. o ND= Not determined

Specific gravity is assumed.

Proiect No. 6468061472 I Fiqure

Tested By: JPD Checked By: ABS



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-901

Depth: 11.5-13'
Material Description: Pale yellow silty sand

Date: 8/10/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined

Specific. gravity is assumed.

Sample Number: B-901-4

Natural·Moisture: 10.2

uses Class.: ND

Tested by: JPD Checked by: ABS

Di'Y
Sample
and Tare
(grams)

156.50

70.06

Tare
(grams)

0.00
0.00

Cumulative
Pan

TareWeight
(grams)

0.00
0.00

Sieve
Opening

Size

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
0.95

lO.88
29.59
49.80
53.64

Percent
Finer

100.0
98.6
84.5
57.8
28.9
23.4

Diameter Percent
(mm.) Finer

0.0343 17.6
0.0220 14.8
0.0128 12.0
0.0091 10.6
0.0054 7.8
0.0032 5.7
0.0013 5.0

Eff.
Depth

13.3
13.7
14.0
14.2
14.5
14.7
14.8

Rm

18.0
16.0
14.0
13.0
11.0

9.5
9.0

K

0.0133
0.0133
0.0133
0.0133
0.0132
0.0132
0.0132

28.0
-2.5

Hydrometer.testuses· material>passing.i#10
Percentpassing #10 based upon complete sample = 100.0
Weight of hydrometer sample =70.06
Hygroscopic moisture correction:

Moistweightandtare = 26.07
DrYiweightandtare:: 26.01
Tare weight:: 15.58
Hygroscopicmoisture:: 0.6%

Table ofcomposite correction values:
Temp., deg.C: 12..8

Comp.corr.: -7.0
Meniscus correction only= LO
Specific.gravityofsolids:: 2.7
Hydrometer type :: 152H

Hydrometer effective depth equation: L:: 16.294964· 0.1(}4 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.0 17.0 12.4
5.00 21.0 15.0 10.4

15.00 21.0 13.0 8.4
30.00 21.1 12.0 7.5
86.00 21.2 10.0 5.5

255.00 21.4 8.5 4.0
1440.00 21.3 8.0 3.5

1/23/07DATA REPORT Rev. 0

'-- MACTEC, Inc. --J

MACTEC ENGINEERiNG & CONSULTiNG, INC



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay "otsl

0.0 0.0 0.0 0.0 0.0 15.5 61.1 76.6 16.0 7.4 23.4

°10 °15 1)20 I °30 °50 °60 DSO I 085 1)90 °95

I I

--
0.0081 0.0227 0.0511 0.1117 0.2112 0.2613 0.3839 0.4307 0.4984 0.6196

Fineness Cu CoModulus

1.02 32.27 5.90

1/23/07DATA REPORT Rev 0

'--- MACTIEC, Inc. _

MACTEC ENGINEERING & CONSULTiNG. INC



U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS

1~ in. % in. 3/8 in. #140
6 in. 3 in. 2 in. 1 in. Yo in: #4 #;lD #20 #30 #40 #60 #100 #200

100 10

GRAIN SIZE - mm.

HYDROMETER

I I 16.3 60.5

%+3"

o

Source

o BORING B-901

I
I

Sample # DepthlEI€w. Date Sampled

B-90l~6 22.2-23.7' 8/10/06
uses
ND

Material Description

Pale yellow fine silty sand

% Fines
Silt Clay

23.2

11

NM% LL PL

16.4 ND ND

~lf--+-----------I----t----+-,...,---------I-----+---,...,----- -----------+----+--t--------1i
t

~ Client Dominion Nuclear North Anna

Project North Anna COL Proiect
MACTI;C, Inc. o ND:;:: Not determined

Proiect No. 6468061472

Tested By: JPD

I Fiqure

Checked By:.ABS



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: BORINGB-901

Depth: 22.2-23.7'

Material Description: Pale yellow fine silty sand

Date: 8/10/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined

Tested .by:.. lPD

Sample Number: B-901-6

Natural Moisture: 16.4

USCS Class.: ND

Checked by: ABS

Ory
Sample

and Tare
(grams)

246.15

103.66

Tare
(grams)

0.00
0,00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#10

#20

#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.01

2.40

16.91
41.49

73.90

79.66

Percent
Finer

100.0

97.7

83.7

60.0

28.7

23.2

Cobbles
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

16.3 60.5 23.2

°50 °ao °90 °95

0.1122 0.2005 0.2501 0.3861 0.4414 0.5237 0.6747

Fineness
ModUlus

1.01

1/23/07DATA REPORT Rev. 0

'-- MACTEC, Inc. ---..1

lvfACTEC ENGINEERiNG & CONSULTING, INC



Particle Size Distribution RepQrt/ASTM..422-63(02)
HYDROMETERU.S. STANDARD SIEVE NUMBERS

#140
#10 #20 #30 #40 #60 #100 #200#4

U.S. SIEVE OPENING IN iNCHES

1 Yz in. % in. 3/8 in.
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Material DesGription._~~__._--+L..NL..M_% +--L..L.._+_~.~._~

,----j__~-----=.:Lig!:ltgray to orange brown siltY2:::anc:.:d:::.:.. -+_--'J'-"6"-.A'----+-'-"-'='._-+.---'--'-==----i1

GRAIN SIZE - mm.

h, North ,CarolinaRaleiFigure

Sample # Depth/Elev. Date Sampled uses
____ B-90 1-9 ....37.2-3!t,-"..7_'+--_8",,1-,-1O=I.:o.06"'--~i_-----=ND

% +3"

~--~-----i---------if--------l--c---~~--+---~---,--f- ~ ---.----

BORING B-90L

% Gravel % Sand
-- ------ --~------.-~"---'-~------'- - "---'-~-----'-'~--'~-"-"--'-"----'-'--- -_. --'-------_.,._- -- ---

----C~~--~l=_~F.:.:.in.:.:.e--+---=-c-=--oa:..:.r-=--se'--i~-M:....-ed;;:.:.i;;:.:.um-'------+--~--'--FLn_e~____+---~------=S_ill --i-_ C!§L~ ...~
0.0 OO! 07 4.9 23.0 48.9 15.2 +-- 7.3

j-~-----l_____--.~I .

Source
11-1--·---------
o

'- 1,----

t2 I~==========.i:===='=====~===;::====::±======~========;:::;:::~===~~====:=========::±=======:::==1
8 I Client pominion Nuclear North Anna MACTEC, Inc. 0 ~~=~~~ ~I~t:r~~ined

f Project North Anna COLL..P_=_ro~j-=-ec-=--t '~ --l Specific gravity is assumed
I

I[project No. 6468061472

Tested By: JPD ______ Checked By: ASS



GRAIN SiZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-901

Depth: 37.2-38.7'

Material Description: Light gray to orange brown silty sand.

Date: 81l 0/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: ND= Not Determined

NP= Non Plastic

Specific gravity is assumed

Tested by: lPD

Sample Number: B-901-9

Natural Moisture: 16.4

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

291.00

62.37

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Cumulative
Sieve Weight

Opening Retained Percent
Size (grams) Finer

.375 0.00 100.0

#4 1.91 99.3

#10 16.33 94.4

#20 4.63 87.4

#40 15.20 71.4

#60 26.81 53.8

#140 43.43 28.7

#200 47.48 22.5

Hydrometer testuses material passing#10
Percent passing #10 based. upon complete sample =94.4
Weight ofhydrometer sample =62.37
Hygroscopic moisture correction:

Moistweightand tare::: 26.45
Dry weight and tare = 26.32
Tare weight::: . 15.51
Hygroscopic moisture =1.2%

Table ofcomposite correction values:
Temp., deg. C: 12.2 28.6

Compo corr.: -7.0 -2.0
Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 • 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 22.9 14.0 10.3 0.0130 15.0 13.8 0.0341 15.5

5.00 22.9 12.0 8.3 0.0130 13.0 14.2 0.0218 12.5

15.00 22.9 11.0 7.3 0.0130 12.0 14.3 0.0127 11.0

30.00 22.9 10.0 6.3 O.OBO 11.0 14.5 0.0090 9.5

60.00 22.9 9.0 5.3 0.0130 10.0 14.7 0.0064 8.0

243.00 23.0 8.0 4.3 0.0130 9.0 14.8 0.0032 6.5

1459.00 22.6 7.0 3.2 0.0130 8.0 15.0 0.0013 4.8

MACTEC, inc.

DATA REPORT Rev. 0 MACTEe ENGINEERiNG & CONSULTING. INC Jl23/() 7



Gravel
I

Sand ! Fines
Cobbles

CoarseT Fine I IO~~ I
---+-,

iMedium Fine Total i Silt Clay Total

0.0 0.0 I 0.7 I 0.7 I 4.9 23.0 48.9 I 76.8 I 15.2 7.3 I 22.5
I

,-.'--
I I I I i ID10 D15 °20 °30 °50 °60 °ao ! 085 090 095I I I I

0.0]00 I 0.03]7 0.0605 0.1125 I 0.2232 I 0.2997 I 0.5832 I 0.7375 I 1.0486 2.2123

Fineness
Cu CcModulus

1.36 29.94 4.22

1..- MACTEC, Inc.

DATA REPORT Rev, 0 AIACTEC ENGINEERiNG & CONSULTING, 1NC 1/23/07



Sample Number: B-901-9

USCS: ND

Checked by: ABS

LIQUiD AND PLASTIC LIMIT TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING 8-901

Depth: 3702-3807'

Material Description: Light gray to orange brown silty sando

%<#40: 71 A %<#200: 2205

Tested by: JPD

Testing Remarks: ENTIRE SAMPLE WAS TESTEDo

SLIDING IN CUP, NON PLASTIC, LIQUID LlMlTNOT DETERMINEDo

111712007

AASHTO:ND

40 I I
,----

136

32

28

24
e
tJ 20 !

;:; I

2:
16

! ,

12 I---~

8
-' ..- -_."-_ .._-

4--~o

~-+~-------
0

5 6 7 8 9 10 20
Blows

1 i

1 1

: ! I •

25 30 40

Liquid Limit:::: _

Plastic Limit:::: NP

Plasticity Index:::: _

Natural Moisture::::~_

Run No.1 2 3 4
-----r----~---r-------------------_+-------_+_---·----~-------

Wet+Tare! __-----+----_-.-+-------_+___------+___--------------
_O~ry_+_T_ar_e_+I_-------_+_--------t------_------------+_ _

Tare I
-~--+--------j---------+----------+--------+------------_._---------

Moistur~_____.l _L. ...l_ ____.J _

'-- MACTEC,lnco ------ --1

DATA REPORT Rev. () MACTEC ENGINEERiNG & CONSULTING, INC. 1/23/07



GRAIN SIZE DISTRIBUTION .TEST DATA

Client: Dominion Nuclear North Anna

~ ect: North Anna COL

1 Ject Number: 6468-06-1472

Sample Data-----------

PIastic

Tested by: JM
12/08/06

Source: B- 901
Sample No.: UD-2
Elev. or Depth: 9.5 Ft.

Location: 8-901
Description: Tan Brown

Date: 12 / 8/ 0 6
Liquid Limit: ND

Testing Remarks:

Silty sand

Sample Length{in.!cm.): 6765

Natural Moisture: 15.0

Limit: ND uses Class.: ND

Reviewed by: HJ ND= NOT DETERMINED

1/2/07

MechanicaI Analysis Data

# 4
if 10
J 20
# 40
# 60
# :1.,00
# 140
# 200

Init:i.al

Dry sample and tare::::: 77 . 35

Tare == 0., 00

Dry sample we:i.qht:::: 77 . 35

Tare for cumula.tive we:i.ght retained:::: . 00

Sieve Cumul. Wt. Percent

retained f:i.ner
0.00 100.0
0.22 99.7
4.37 94.4

18.78 75.7
38.65 50.0
51.78 33.1
57.04 26.3
60.34 22.0

Hydrometer Analysis Data

Separation s:i.eve is #200

Percent -#200 based upon comp-lete sample: 22.0

Weight of hydrometer sample: 17.01

Calculated biased weight= 77. 32

Automat:i.c temperature correction

Composite correct:i.on at 20 deg C : -5.4

Meniscus correction only:::: 0
Specific gravity of solids= 2. 7

Specific gravity correct:i.on factor: 0.989

Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

,--_._---------

Elapsed..... .
.....:une, m:l.n

2.00
5.00

15.00
30.00
60.00

Temp,
deg C
23.2
23.2
23.2
23.2
23.2

Actual
reading
20.5
18.0
16.0
15.0
13.0

Corrected
readi.ng
15.8
13.3
11. 3
10.3

8.3

K

0.0129
0.0129
0.0129
0.0129
0.0129

20.5
18.0
16.0
15.0
13.0

Eff.
depth
12.9
13.3
13.7
13.8
14.2

Diameter
rom
0.0329
0.0211
0.0123
0.0088
0.0063

Percent
finer

20.2
17.0
14.5
13.2
10.6



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, :min deg C reading reading depth mm finer

250.00 22.8 11. 5 6.7 0.0130 11.5 14.4 0.0031 8.6
1440.00 23.1 10.5 5.8 0.0129 10.5 14.6 0.0013 7.4

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES::::: % GRA'"v""EL ==
% SAND ::::: 78.0 (% coarse::::: 0.3
% SILT::::: 12.6 % CLAY::::: 9.4

% medium :::: 24.0 % fine == 53.7)

085= 0.55
D30= 0.13
Cc == 9.6729

060= 0.31 050= 0.25
015= 0.01 010= 0.01

Cu = 54.0122



r

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
1Vzin. %in. 3/Bin. #140

6 in. 3 in. 2 in. 1 in. Y2 in. #; #20 #30 #40 #60 #100 #200

GRAIN SIZE c mm.

o

%+3"

0.0

% Gravel % Sand
--Co~~se--'-T--'-Fi~e-'---- -c6;-s;- ---'-M~dJ;:;~'~'-r"-"-Fine-'-"""-

0.0 0.0 0.1 I 26.3 59.7
Silt Clay

13.9

Source Sample #

o BORING B-902 B-902-2
Depth/Elev.

3.5-5.0
Date Sampled

8/28/06
uses
ND

Material Description

a fine to medium sand with silt.
NM % LL PL

5.6 ND ND
II

::::: Client Dominion Nuclear North Anna

Project North Anna COL Pro'eet

IP~~ No. 6468061472

MACTEC, Inc.

Rala h, North Carolina

o ND= Not determined

~l
Tested By: JPD _____..._~_ Checked BY:~AB=S,,-- _



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-902

Depth: 3.5-5.0

Material Description: Light gray fine to medium sand with silt.

Date: 8/28/06

liquid'Limit: ND Plastic Limit: 00
Testing-Remarks: 00= Not determined
Tested by: JPD

Sample Number: B-902-2

Natural Moisture: 5.6

uses Class.: ND

Checked by: ABS

Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

167.43 0.00 0.00 #4 0.00 100.0

#10 0.19 99.9
106,66 0.00 0.00 #20 2.78 97.3

#40 28,02 73.6

#60 57.79 45.8

#140 86.07 19.3

#200 91.86 13.9

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 26.3 59.7 86.1 13.9

010 D15 D20 D30 °50 °60 DaD °85 090 D95

0.0811 0,1102 0.1663 0.2723 0.3285 0.4868 0;5494 0.6329 0.7587

Fineness
Modulus

1.31

1/23/07INCDATA REPORT Rev. 0

1..- MACTIEC, Inc. --1

MACTEC ENGiNEERiNG & <-.L/IVLJ'JLI



f

o 0.0

HYDROMETER

GRAiN SIZE - mm.

0.0 I 1.3 7.2 I 28.0 34.5 13.4 15.6

J S,,,re Sample #

B-902-4

I
Depth/Elev.

8.5-10.0'
Date Sampled

8128/06
uses
SM

Material Description

Brown fine to medium silty sand.
NM% II
23.9 33

Pl !

26

l'='=P==:rO=,==i·ie===ct==::=No==.==64:==68==::06=====14=:=722====!==IF~ia~iur~e======!=Ro==···•..• ao==IO=='di g~h21,~N~·.==9=rt==h=C='¢..•.•• ··.#Cl==ro#.·lo==i""=·· .. 8==•. ·• ;=!=============~

Tested Bv: lBJ Checked Bv: ASS

f

o 0.0

HYDROMETER

GRAiN SIZE - mm.

0.0 I 1.3 7.2 I 28.0 34.5 13.4 15.6

J S,,,re Sample #

B-902-4

I
Depth/Elev.

8.5-10.0'
Date Sampled

8128/06
uses
SM

Material Description

Brown fine to medium silty sand.
NM% II
23.9 33

Pl !

26

l'='=P==:rO=,==i·ie===ct==::=No==.==64:==68==::06=====14=:=722====!==IF~ia~iur~e======!=Ro==···•..• ao==IO=='di g~h21,~N~·.==9=rt==h=C='¢..•.•• ··.#Cl==ro#.·lo==i""=·· .. 8==•. ·• ;=!=============~

Tested Bv: lBJ Checked Bv: ASS



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORil'lG B-902

Depth: 8.5-10.0'

Material Description: Brown fine to medium silty sand.

Date: 8128/06
Liquid Limit: 33 Plastic Limit: 26

Testing. Remarks: Specific gravity is assumed.

Testedby:LBJ

Sample Number: B-902-4

Natural Moisture: 23.9

USCS Class.: 8M

Checked by: ABS

Dry
Sample

and Tare
(grams)

237.25

58.77

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Openin.g

Size

.375
#4

#10.
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0,00
3,14

20.14
6.93

17.98
26.44
37.02
40.14

Percent
Finer

100.0
98.7
91.5

80.7
63.5
50.3
33.9
29.0

23.9
19.2
17.6
16.1

16.1

14.6

12.9

Percent
Finer

Diameter
(mm.)

0.0332
0.0214
0.0124
0.0088
0.0062
0.0031
0.0013

Eff.
Depth

13.0
13.5

13.7
13.8
13.8
14.0
14.2

Rm

20.0
17.0
16.0
15.0
15.0
14.0
13.0

K

0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130

28.6
-2.0

Hydrometer tesluses material.passing # 10
Percent.passing#1Ilbased upon complete sample =: 91.5
Weiglitofliydrometer sample =58.77
Hygroscopic moisture correction:

Moistweightandtare = 26.72
Dryweightand tare = 26.48
Tareweight: 15.51
Hygroscopic moisture =: 2.2%

Table·ofcompositecorrectiol'l values:
Temp., deg. C: 12.2

Compo corr.: -7.0
Meniscus correction only = 1.0
Specific gravity of solids =: 2.7
Hydrometer type =: 152H

Hydrometer effective depth equation: L=: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 22.7 19.0 15.2
5.00 22.7 16.0 12.2

15.00 22.7 15.0 11.2
30.00 22.7 14.0 10.2
60.00 22.8 14.0 10.2

245.00 23.0 13.0 9.3
1451.00 22.6 12.0 8.2

1123/07DATA REPORT Rev. 0

1-- MACTEC, Inc. _

MACTEC ENGINEERING & CONSULTiNG.

GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORil'lG B-902

Depth: 8.5-10.0'

Material Description: Brown fine to medium silty sand.

Date: 8128/06
Liquid Limit: 33 Plastic Limit: 26

Testing. Remarks: Specific gravity is assumed.

Testedby:LBJ

Sample Number: B-902-4

Natural Moisture: 23.9

USCS Class.: 8M

Checked by: ABS

Dry
Sample

and Tare
(grams)

237.25

58.77

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Openin.g

Size

.375
#4

#10.
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0,00
3,14

20.14
6.93

17.98
26.44
37.02
40.14

Percent
Finer

100.0
98.7
91.5

80.7
63.5
50.3
33.9
29.0

23.9
19.2
17.6
16.1

16.1

14.6

12.9

Percent
Finer

Diameter
(mm.)

0.0332
0.0214
0.0124
0.0088
0.0062
0.0031
0.0013

Eff.
Depth

13.0
13.5

13.7
13.8
13.8
14.0
14.2

Rm

20.0
17.0
16.0
15.0
15.0
14.0
13.0

K

0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130

28.6
-2.0

Hydrometer tesluses material.passing # 10
Percent.passing#1Ilbased upon complete sample =: 91.5
Weiglitofliydrometer sample =58.77
Hygroscopic moisture correction:

Moistweightandtare = 26.72
Dryweightand tare = 26.48
Tareweight: 15.51
Hygroscopic moisture =: 2.2%

Table·ofcompositecorrectiol'l values:
Temp., deg. C: 12.2

Compo corr.: -7.0
Meniscus correction only = 1.0
Specific gravity of solids =: 2.7
Hydrometer type =: 152H

Hydrometer effective depth equation: L=: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 22.7 19.0 15.2
5.00 22.7 16.0 12.2

15.00 22.7 15.0 11.2
30.00 22.7 14.0 10.2
60.00 22.8 14.0 10.2

245.00 23.0 13.0 9.3
1451.00 22.6 12.0 8.2

1123/07DATA REPORT Rev. 0

1-- MACTEC, Inc. _

MACTEC ENGINEERING & CONSULTiNG.



Cobbles
Gravel Sand Fines

Coarse Fin"!._ Total Coarse Medium fine Total Silt Clay Total

0.0 0.0 1.3 1.3 7.2 28.0 34.5 69.7 13.4 15.6 29.0

_. .
°10 °15 °20 °30 °50 °60 Dao 085 OgO 095

--
0.0037 0.0234 0.0817 0.2463 0.3717 0.8199 1.0991 1.7070 2.8829

Fineness
Modulus

1.55

J/23/07DATA REPORT Rev. 0

J:;....... MACTEC, Inc. _

MACTEC ENGINEERING & CONSULTING, INC

Cobbles
Gravel Sand Fines

Coarse Fin"!._ Total Coarse Medium fine Total Silt Clay Total

0.0 0.0 1.3 1.3 7.2 28.0 34.5 69.7 13.4 15.6 29.0

_. .
°10 °15 °20 °30 °50 °60 Dao 085 OgO 095

--
0.0037 0.0234 0.0817 0.2463 0.3717 0.8199 1.0991 1.7070 2.8829

Fineness
Modulus

1.55

J/23/07DATA REPORT Rev. 0

J:;....... MACTEC, Inc. _

MACTEC ENGINEERING & CONSULTING, INC



LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: NOlih Anna COL Project

Project Number: 6468061472

Location: BORING B-902

Depth: 8.5-10.0' Sample Number: B-902-4

Material Description: Brown fine to medium silty sand.

AASHTO: A-2-4(0)USCS: SM

Checked by: ABS

%<#200: 29.0%<#40: 63.5

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

33.833.8

Run No. 1=__1 -+- 2 +- 3__-+ 4 -+-_. __5 -+- 6 _

Wet+Tarel 22.9 24...e-15=--_-t -t- +- -t .
Dry+Tarel 21.04 21.94 --+---------

___T_a_re~Ii__--l-5-'-.5-4-·__I--__15_._4_1__-+- J -+ -+- _

# Blows I 21 20 1
Moisture I

33.8461---+-+--+--+--+--..,.--+---+-j----·+--,--+++--+-1-+-+--+-l

33 .8421---+-+--+--+-+--.e-._+-+-~-+--+---'---+--+-h-+-'--'-I

Liquid Limit= ~--"-"'--_

Plastic Limit= __2.L­

Plasticitylndex=__7__

Natural Moisture::: 23.9

Liquidity Index: -0.3

33.8261----4-+--+--+-+-+----'---'--+-+---+--+-+--+-++--+

33.822 f----j--j--+--+-+----i--+--+---t---t-f-rH-+-t-+-i-+-t-i

33.818 f---+-+-+-f--f--+---+----+--I----t-'f+-+f-+--1-+-+++-'-4

33 814l:-...-L_.,l,-+-+-:-'::-_-'----'-__'-:::'=--'--..J..!...-'-;:":-'--'-'--;-;:'
5 6 7 8 9 10 20 25 30 40

Blows

Run No·1 .1 -+--'-2-12.-4-8--E__3 + 4 +_

wet+Tarel ..2:3_.7 + 1--_. I
_D_ry-e_+_T_a_re-t-_--'2:..;.2_.0'-'7__-+-__2_0.2_5__-+- I-- ~~~~~~~:~_== . _

Tare 15.72 1549 ±
-M-oistureL.. -2-5.-7-' -. 25.8 ._.

Wet+Tare------_..-
36.33________..1-_

'--- MACTEC, Inc.

DATA REPORT Rev. (J MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07

LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: NOlih Anna COL Project

Project Number: 6468061472

Location: BORING B-902

Depth: 8.5-10.0' Sample Number: B-902-4

Material Description: Brown fine to medium silty sand.

AASHTO: A-2-4(0)USCS: SM

Checked by: ABS

%<#200: 29.0%<#40: 63.5

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

33.833.8

Run No. 1=__1 -+- 2 +- 3__-+ 4 -+-_. __5 -+- 6 _

Wet+Tarel 22.9 24...e-15=--_-t -t- +- -t .
Dry+Tarel 21.04 21.94 --+---------

___T_a_re~Ii__--l-5-'-.5-4-·__I--__15_._4_1__-+- J -+ -+- _

# Blows I 21 20 1
Moisture I

33.8461---+-+--+--+--+--..,.--+---+-j----·+--,--+++--+-1-+-+--+-l

33 .8421---+-+--+--+-+--.e-._+-+-~-+--+---'---+--+-h-+-'--'-I

Liquid Limit= ~--"-"'--_

Plastic Limit= __2.L­

Plasticitylndex=__7__

Natural Moisture= 23.9

Liquidity Index: -0.3

33.8261----4-+--+--+-+-+----'---'--+-+---+--+-+--+-++--+

33.822 f----j--j--+--+-+----i--+--+---t---t-f-rH-+-t-+-i-t-t-i

33.818 f---+-+-+-f--f--+---+----+--I----t-'f+-+f-+--1-+-+++-'-4

33 814l:-...-L_.,l,-+-+-:-'::-_-'----'-__'-:::'=--'--..J..!...-'-;:":-'--'-'--;-;:'
5 6 7 8 9 10 20 25 30 40

Blows

Run No·1 .1 -+--'-2-12.-4-8--E__3 + 4 +_

wet+Tarel ..2:3_.7 + 1--_. I
_D_ry-e_+_T_a_re-t-_--'2:..;.2_.0'-'7__-+-__2_0.2_5__-+- I-- ~~~~~~~:~_== . _

Tare 15.72 1549 ±
-M-oistureL.. -2-5.-7-' -. 25.8 ._.

Wet+Tare------_..-
36.33________..1-_

'--- MACTEC, Inc.

DATA REPORT Rev. (J MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



I Particl, $ilel:)i!:ltril.1yticnr~.PQrtlA$,.M..4aa"§~{Q2)
~I

I

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

~ 1% in. 'l4 in. 3/8 in.
#).!)

#140

~
6 in. 3 in. 2 in. 1 in. Y. in. #4 #20 #30 #40 #60 #100 #200

100 II I' II' ill' 'II 'IT: I ! liH' , "1
1" 1III 1 III II I 1~

~ 90 Tr j--I-II- ·1- 1- - _. 111 1I 1- -ITI! ~ .·~il-I' I II-tTll] Ii -I-~··-~

b 80 -Ii I--ni-I- ·-1· I: l-i-!---! rl I i\ --11 1
-

11i -1- 111 1-+1 f-
70 II ~ - tit ~1- . -- II++I~I-tl, \ IlIT~j h-'---rllil l ..._~

:fi 60 j-i-- - -- I tt~ l,i 111-r-~~ +··r--+-I ...~- Til CII -- I T I r---·~
fL.

I~ 50

~ , ! 'I I I lll~II' I II I I I ,,1'1 11 ·40 -r·l -1...- 1j'liir~ "I ,,-- i'IJ_c ~ -IIIW1_' -.. 11M ,t 1--l..

I I ,! I I I I I II II I II' I I i III I I
30 TI j- -it Tr l--- Ifld- -I I

11II I '-1- il ,I, I-r--I~ttrt-G
c

-l t-II li I-l -~l n++--llilll+r~-f)1~1-111 III-t-l -·5 20
!I

.~
10 I-I--i ,-1-1- -I--J..- n+--' r .~ ·~r-I-II r-T1r tlf-'- ... II

I I I I I I I I II I I I I III1 I I I III I I I I II I I I I
0

100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm.

%+3"
% Gravel % Sand % Fines

~_.__._-_._._..__ .,-_._-_."-- ~.-.----.. _._._--~----.~---,,- .. --.-- f--_····T····~·_··~~·~~l··--··_····~··_-~·-·······_··_···_··..·_-_···-~···~··~··T~·~·------- -_......

Coarse Fine Coarse Medium ,. Fine Silt I ClaL..-~

0 0.0 0.0 0.0 0.0 17.9 I 62.1 20.0
i

iI

I
Source Sample # Depth/Elev. Date Sampled uses MClterial Description NM% LL PL- -_.

Pale yellow silty sand.0 BORING 13-902 B-902-6 13.5-15.0' 8/28/06 ND 14.0 ND ND

t I ,

Client Dominion Nuclear North Anna MAOTliC, Inc. a ND= Not determined.

Project North Anna COL Project I
II Project No. 6468061472 I Figure IRaleigh, NgrthCarQI n~1

Tested Bv: JPD Checked Bv: ASS

I Particl, $ilel:)i!:ltril.1yticnr~.PQrtlA$,.M..4aa"§~{Q2)
~I

I

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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-

11i -1- 111 1-+1 f-
70 II ~ - tit ~1- . -- II++I~I-tl, \ IlIT~j h-'---rllil l ..._~

:fi 60 j-i-- - -- I tt~ l,i 111-r-~~ +··r--+-I ...~- Til CII -- I T I r---·~
fL.
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!I

.~
10 I-I--i ,-1-1- -I--J..- n+--' r .~ ·~r-I-II r-T1r tlf-'- ... II

I I I I I I I I II I I I I III1 I I I III I I I I II I I I I
0

100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm.

%+3"
% Gravel % Sand % Fines

~_.__._-_._._..__ .,-_._-_."-- ~'-'----"_._._--~----'~---"-.. --.-- f--_····T····~·_··~~·~~l··--··_····~··_-~·-·······_··_···_··..·_-_···-~···~··~··T~·~·------- -_......

Coarse Fine Coarse Medium ,. Fine Silt I ClaL..-~

0 0.0 0.0 0.0 0.0 17.9 I 62.1 20.0
i

iI

I
Source Sample # Depth/Elev. Date Sampled uses MClterial pescription NM% LL PL- -_.

Pale yellow silty sand.0 BORING 13-902 B-902-6 13.5-15.0' 8/28/06 ND 14.0 ND ND

t I ,

Client Dominion Nuclear North Anna MAOTliC, Inc. a ND= Not determined.

Project North Anna COL Project I
II Project No. 6468061472 I Figure IRaleigh, NgrthCarQI n~1

Tested Bv: JPD Checked Bv: ASS



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-902

Depth: 13.5-15.0'

Material Description: Pale yellow silty sand.

Date: 8/28/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: JPD

Sample Number: B-902-6

Natural Moisture: 14.0

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

197.61
104.75

Tare
(grams)

ODD
0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#10

#20

#40

#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

2.63
18.78
46.63
77.66

83.84

Percent
Finer

100.0

97.5
82.1

55.5

25.9

20.0

,

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 17.9 62.1 80.0 20.0

Fineness
Modulus

1.09

0.0752 0.1267 0.2227 0.2731 0.4048 0.4587 0.5393 0.6894

MACTEC, inc. _

DATA REPORT Rev, 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07

GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-902

Depth: 13.5-15.0'

Material Description: Pale yellow silty sand.

Date: 8/28/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: JPD

Sample Number: B-902-6

Natural Moisture: 14.0

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

197.61
104.75

Tare
(grams)

ODD
0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#10

#20

#40

#60
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#200

Cumulative
Weight

Retained
(grams)

0.00

2.63
18.78
46.63
77.66

83.84

Percent
Finer

100.0

97.5
82.1

55.5

25.9

20.0

,

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 17.9 62.1 80.0 20.0

Fineness
Modulus

1.09

0.0752 0.1267 0.2227 0.2731 0.4048 0.4587 0.5393 0.6894

MACTEC, inc. _
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GRAIN SIZE DISTRIBUTION TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 3,5-5,0'

Material Description: Brown silty sand,

Date: 8/1/06

Liquid Limit: 33 Plastic Limit: 25

Testing Remarks: Specific gravity is assumed.

Tested by: .IPD

Sample Number: B-907..2

Natural Moisture: 14.0

USGS Class.: SM

Checked by: ABS

Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare TareWeight Opening Retained' Percent
(grams) (grams) (grams) Size (grams) Finer

169.80 0.00 0.00 #4 0.00 iOO.O

#10 0.25 99.9

64.46 Cl.OO 0.00 #20 7.98 87.5

#40 21.96 65.8

#60 3U8 51.6

#140 40.69 36.8

#200 43.14 33.0

HydrometlHtest uses material passing#lO
Percent passing #10 based upon complete sample =99.9
Weight of hydrometer sampie =64.46
Hygroscopic moisture correCtion:

Moistweightandtare= 27.74
Dry weight and tare = 27.56
Tare weight = . 15.55
Hygroscopic moisture =1.5%

Table of composite correction values:
Temp., deg.C: 12.2 28.6

Camp. corr.: -7,0 -2.0
Meniscus correction only =I,0
Specific. gravity ofsolids =2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L =16.294964 .. O. 164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 22.8 21.0 17.2 0.0130 22.0 12.7 0.0327 26.8

5,00 22.8 19.0 15.2 0.0130 20,0 13.0 0.0210 23.7

15.00 22.8 16.0 12.2 0.0130 17,0 13.5 0.0123 19.0

30JJO 22.8 15.0 1l.2 0.0130 16.0 13.7 0.0088 17,5

60.00 22.9 14.0 10J 0.0130 15.0 13.8 0.0062 16.0

250.00 22.9 13,0 9.3 0.0130 14.0 14.0 0.0031 14.4

1454.00 22.6 12.0 8.2 0.0130 13.0 14.2 0.00 13 12.7

'-- MACTEC, inc.

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTING, INC. lI23/07

GRAIN SIZE DISTRIBUTION TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 3,5-5,0'

Material Description: Brown silty sand,

Date: 8/1/06

Liquid Limit: 33 Plastic Limit: 25

Testing Remarks: Specific gravity is assumed.

Tested by: .IPD

Sample Number: B-907..2

Natural Moisture: 14.0

USGS Class.: SM

Checked by: ABS
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and Tare Tare TareWeight Opening Retained' Percent
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Dry weight and tare = 27.56
Tare weight = . 15.55
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Temp., deg.C: 12.2 28.6

Camp. corr.: -7,0 -2.0
Meniscus correction only =I,0
Specific. gravity ofsolids =2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L =16.294964 .. O. 164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 22.8 21.0 17.2 0.0130 22.0 12.7 0.0327 26.8

5,00 22.8 19.0 15.2 0.0130 20,0 13.0 0.0210 23.7

15.00 22.8 16.0 12.2 0.0130 17,0 13.5 0.0123 19.0

30JJO 22.8 15.0 1l.2 0.0130 16.0 13.7 0.0088 17,5

60.00 22.9 14.0 10J 0.0130 15.0 13.8 0.0062 16.0

250.00 22.9 13,0 9.3 0.0130 14.0 14.0 0.0031 14.4

1454.00 22.6 12.0 8.2 0.0130 13.0 14.2 0.00 13 12.7

'-- MACTEC, inc.

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTING, INC. lI23/07



,
Gravel Sand FinesI

Cobbles I I Medium I --
Coarse Fine Total Coarse Fine Total Silt _Clay_

i
Total--f------- --

OJ) I 0,0 0,0 I 0.0 0.1 34.1 I 32.8 67.0 17.7 15.3 i 33.0

Fineness
Moq!!!!!L

1.31

O,()044

°20

OJJl41 0.0525

D60

(\ ~ A 00
U.J"-too 1.2270
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LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 3.5-5.0'

Material Description: Brown silty sand.

%<#40: 65.8 %<#200: 33.0

Tested by: JPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: 8-907-2

USCS: SM

Checked by: ABS

AASHTO: A-2-4(0)

Run No. 1 2 i 3 4 5 6
Wet+Tare 25.69 22.57 --t=Dry+Tare 23.13 20.80 I I

Tare 15.53 15.48 -
# Blows .. 23 22

Moisture 33.7 33.3 ._. ._----

33.571----+-+--I--c+-i----+---
i
--'-,--:'-+_..L...C+i--,-t-Ti---"-+-1

," ,. ....j ... ····I~++_·_-·,·~·····.. ·I··· .j....... "--1--'-1--1+ ,--1-1--,+ i-'-I

33J7 1-----l--+_-+--+-c-c+-·-f---'-+_+--+-..L...C+i-+-I-+-+-++-
-.~ --.,,-- - --I~-_+--+_-+--c+-I--!-+I-I--+-I__;-I-H-

33.32 1---+-+--+--C+-C+~--+--'---i---,-+--+-+-:+i--;--Ci-+"--++-1

33 27 I---+-+---+--t--t---+-~--+--+-+-:i!-+++-+--+-t-Ti---H

33.22 L---L-.L-....L-l......,J-,----'----'---'--'"-=,L,-i.......J.-J..:-...!..:1:-'-.!.-l....L,J
(, 7 8 9 10 20 25 30 40

Blows

Liquid Limit= 33

Plastic Limit= __._~'--__

Plasticity Index= 8

Natural Moisture= 14.0

Liquidity Index=---=.L1__

Run No. 1 2 3 I 4
I
I

Wet+Tare 21.43 23.15 I I-~.~~---

Dry+Tare 20.23 21.6

I
I

Tare 15.42 15.45 I

I

Moisture 24.9 25.2 i
I...L -

Wet+Tare J?ry+Ta;:;~ Tare

___,.]3 ,_O~_) .-'--_---=-3..:.;0._90 ..---'-1_-----'1-".5:.:..71

Moisture._----

14.0
.~-- ---

MACTEC, Inc. ------------ -..l

DATA REPORT Rev 0 MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07

LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007
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GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 6.5-7.0'

Material Description: Brown fine to medium silty sand.

Date: 811/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not Determined.

Tested by: JPD

Sample Number: B-907-3

Natl.lraIMoisture: 16.4

USCS Class.: ND

Checked by: LBJ

Dry
Sample

and Tare
(grams)

89.11

73.50

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare W.eight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20
#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00

2.03
17.31

33.10

41.95

51.51

54.64

Percent
Finer

100.0

97.7

74.7

53.7

41.9

29.2

25.1

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium I Fine I Total Silt Clay I Total

0:0 0.0 0.0 0.0 2.3 44.0
,

28.6 I 74.9 I 25.1

D90 D95

0.1127 0.3663 0.5323 1.0005 1.1736 1.3963 1.7189

Fineness
Modulus

1.74

1/23/07DATA REPORT Rev. 0
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MACTEC ENGINEERiNG & CONSULTING, INC

GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 6.5-7.0'

Material Description: Brown fine to medium silty sand.

Date: 811/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not Determined.

Tested by: JPD

Sample Number: B-907-3

Natl.lraIMoisture: 16.4

USCS Class.: ND

Checked by: LBJ

Dry
Sample

and Tare
(grams)

89.11

73.50

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare W.eight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20
#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00

2.03
17.31

33.10

41.95

51.51

54.64

Percent
Finer

100.0

97.7

74.7

53.7

41.9

29.2

25.1

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium I Fine I Total Silt Clay I Total

0:0 0.0 0.0 0.0 2.3 44.0
,

28.6 I 74.9 I 25.1

D90 D95
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GRAIN SIZE DiSTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806] 472

Location: BORING B-907

Depth: ] 1,0-12.5' Sample Number: B-907-5

Material Description: Light yellow brown silty sand.

Date: 8/1/06 Natural Moisture: 20.2

liquid Limit: NO Plastic Limit: NO USCS Class.: NO

Testing Remarks: NO= Not determined.

Tested by: lPD Checked by: ABS

1/17/2007

Ory Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

147.16 0.00 0.00 #4 0.00 100.0

#10 2.19 98.5

89.95 CLOO 0.00 #20 18.53 78.2

#40 38,24 56,6

#60 50.43 43.3
#]40 64.04 28.4

#200 68.03 24.0

Gravel I Sand Fines
Cobbles

Fine Total Coarse Medium Fine Tofal Silt Clay TotalCoarse
..-

0.0 0.0 0.0 0.0 1.5 41.9 32.6 76.0 24.0

°10 °15 D20 °30 D50 I D60 D80 DS5 D90 I °95

0.1191 0.3325 I 0.4765 0.9006 1.0663 1.2842 I 1.6054

Fineness
Modulus

1.65

MACTEC, Inc.

DATA REPORT Rev, () MACTEC ENGINEERING & CONSULTING, INC. 1/23/07

GRAIN SIZE DiSTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806] 472
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Depth: ] 1,0-12.5' Sample Number: B-907-5

Material Description: Light yellow brown silty sand.

Date: 8/1/06 Natural Moisture: 20.2

liquid Limit: NO Plastic Limit: NO USCS Class.: NO

Testing Remarks: NO= Not determined.

Tested by: lPD Checked by: ABS

1/17/2007
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and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
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MACTEC, Inc.

DATA REPORT Rev, () MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



Particle Size Distribution R~p()rt/ASTM~422-63(02)

0.001

HYDROMETER

% Gravel
GRAIN SIZE - mm.

us. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS

1Yz in. 'Ii in. 3/8 in. #140
3 in. 2 in. 1 in. Yz in. #:1-0 #20 #30 #40 #60 #100 #200

100 10 1 0.1 0.01

6 in.

% +3"
% Sand % Fines

-- Coar~~--·l------Fi~~---- Coarse .·i----.-M~di~m-~r·---- ·-Fine ------- ----- --- .- Silt .-.-.-_---+~-_--_·--_··--_-·_--·_cl~_y_--_- _0_

~~---O-.O-------~~-:--+-j--------"---"-O--.-O=---+I---O~.O~~~~~'=-~~O~-3~~~L..i-----'-----~3-6~.=6--"---------++:~~~~~~4-4-..:..__O~_~-~~~:~~~~-=====~J _1=-_7-_- -+-\ 7_.4__. _

I I i I I
Source Sample # I Depth/Elev. Date Sampled uses Material Description NM % I LL PL- ----,----=-==-=- :-:.-::--+-::--=--11

o BOmNGB~07_~ B~07~ 1 J7.5-19~_~~_j_-_=8/~1~ro~6-o~~_N~=Do_~t_----~L=i=~=n~y~e=1Io~'L..v=~~oL..w=n~s=il=w~s=a=nd=. ~=12=-3~1_N~D~=N=D~I

..... - -·-------·--j--------.Jlf------+-__- __+ ~_+-----L..-C-------------~o·---··-·----t-----I:c----·-r---o.---
~ Ir=======================;:==='===============;:::==:::;;==:=:=~==~====='=========JI
~ ,,-C-,,--,-lieL..n-,,t_D=-=..Ol=TI=in=io=n=NL..u=c=le=a;;...r-=-N~o=rt=h-=-A=n=na=-- ---t MA.C.T·E.C..·, In- C· • 0 ND= Not determ ined_" Specific gravity is assumed.

Project North Anna COL Project

I Project No. 646806=1==47=2=====~I~FiEc'q ~Iur=e======,=R=·=a=l=e~ig~h~,=N=· ::;=O=rt=··'=h=C=,=··=3=r=,=o=l=in=a=:!==========--=======d

Tested By: JPD ________ Checked By: c...A=B=S"--- _



GRAIN SIZE DISTRIBUTION TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907
Depth: 17.5-19.0' Sample Number:B-907-7

Material Description: Light yellow brown silty sand.

Date: 8/1 /06 Natural Moisture: 12.3

Liquid Limit: NO Plastic Limit: NO USGS Class.: NO

Testing Remarks: NO= Not determined.

Specific gravity is assumed.

Tested by: .IPO Checked by: ABS

Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

172.08 0.00 0.00 #4 0.00 100.0

#10 0.46 99.7

66.40 0.00 0.00 #20 8.91 86.3

#40 24.40 63.1

#60 36.20 45.4

#140 50.37 24.1

#200 53.67 19.1

Eft. Diameter Percent
Rm Depth (mm.) Finer

15.0 13.8 0.0341 15.4

13.0 14.2 0.0218 12.4

11.0 14.5 0.0127 9.4

10.0 14.7 0.0091 7.9

10.0 14.7 0.0064 7.9

9.0 14.8 0.0032 6.4

8.0 15.0 0.0013 4.7

K

0.0130

0.0130

0.0130

o.ono
0.0130

0.0130

0.0130

8.3

6.3

5.3

5.3

4.3

3.2

2.00 23.0 14.0

5.00 23.0 12.0

15.00 23.0 10.0

30.00 23.0 9.0

60.00 23.0 9.0

249.00 22.9 8.0

1447.00 22.6 7.0

Hydrometertestuses material passing#lO
Percentpassing.#10 based upon· complete sample =99.7
Weightqfhydrometerscunple =66.4
Hygroscopic moisture correction:

MoistweightandtCire=.29.36
Dry weight and tare::: •. 2926
Tareweight= • 15.44
Hygroscopic moisture =0.7%

Table of c()mposite correctionvaiues:
Temp., deg. C: 12.2 28.6
Compo corr.: -7.0 -2.0

Meniscus correction only:::: 1,0
Specific gravity of solids =2.7
Hydrometer type::: 1521-1

Hydrometer effective depth equation: L =16.294964 • O. 164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

10.3

'-- MACTEC, Inc. ...1

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSUL71NG. fNC. 1/23/07

GRAIN SIZE DISTRIBUTION TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907
Depth: 17.5-19.0' Sample Number:B-907-7

Material Description: Light yellow brown silty sand.

Date: 8/1 /06 Natural Moisture: 12.3

Liquid Limit: NO Plastic Limit: NO USGS Class.: NO

Testing Remarks: NO= Not determined.

Specific gravity is assumed.
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Hydrometertestuses material passing#lO
Percentpassing.#10 based upon· complete sample =99.7
Weightqfhydrometerscunple =66.4
Hygroscopic moisture correction:

MoistweightandtCire=.29.36
Dry weight and tare::: •. 2926
Tareweight= • 15.44
Hygroscopic moisture =0.7%

Table of c()mposite correctionvaiues:
Temp., deg. C: 12.2 28.6
Compo corr.: -7.0 -2.0

Meniscus correction only:::: 1,0
Specific gravity of solids =2.7
Hydrometer type::: 1521-1

Hydrometer effective depth equation: L =16.294964 • O. 164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

10.3

'-- MACTEC, Inc. ...1

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSUL71NG. fNC. 1/23/07



~ Gravel I Sand
I

Fines
Cobbles

! I I

I
I i I

--
i Coarse Fine Total i Coarse Medium I Fine Total ! Silt Clay Total

0.0
1

0.0 I 0.0 I 0.0 I 0.3 I 36.6 I 44.0 I 80.9 I 11.7 7.4 I 19.1I I

I

I
I I

I !
IDiD I 015 D20 [ D30 I 050 °60 i DSO D85 °90 D95

'-. ---l --
0.0142 I 0.0317 I 0.0812 I 0.1415 I 0.2896 I 0.3895 I 0.6881 I 0.8099 0.9838 ! .2765I j I

Fineness ! Cu CcModulus !

1.49 I 27.35 3.61

MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGJN~"'ERJNG & CONSULTING. INC 1/23/07
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DATA REPORT Rev. 0 MACTEC ENGJN~"'ERJNG & CONSULTING. INC 1/23/07



LIQUiD AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 17.5-19.0'

Materia! Description: Light yellow brown silty sand.

%<#40: 63.1 %<#200: 19.]

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

SLIDING IN CUP NON-PLASTIC.

LIQUID LIMITNOT DETERMINED.

Sample Number: B-907-7

USCS: ND

Checked by: ABS

AASHTO: ND

40

361------+--f--+---+--+---+---j-f---;---+-f----M--f--f--T-+-+H

32 f----f--f--+--f--f-f---··..,--'-f---+-+-H-!-T-+-:--1-:-H

16 f---4-+---+-+-+--+-..L._--+--+-+-i--Y+-H-+-!-+-H
,

81----t-+--+-+--I--;---+-'--;--+-+-+-HH-'--r-t---H-rl
··---i-·--i--·+~-i---·I-----i---+---+~i-I----+·--+++--I~i-c-+·+-1-1

41---+-+--t--f--f -+-+--i--;c-+-+-H-j--r--+,,"-+-rl

Blows

Liquid Limit= _

Plastic Limit= NP

Plasticity Index= .

Natural Moisture= J2.3

Run No. I 2 3 4 I

=~=~:t=:=.~=:=;:=.:=============:===-_.-~_-_-=--_-_-+-_-_-_-_-_-=-~=-_~=~~=~_~:-__-_-_-_-_-_--=-~-=~--=-lr-_-.=-.~.-=~_.-=~_-=~_.-_-_-..~_-~_._-_-_- -_-_-_-_-_-_
Moisture [

D +~g_ Tar~~~r-e--
23.37 22.5 15.4-l~- 12.3----------'_._----- -

'--- MACTEC, Inc.

DATA REPORT Rev. 0 lvfACTEC ENGINEERING & CONSULTING. INC 1/23/07

LIQUiD AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 17.5-19.0'

Materia! Description: Light yellow brown silty sand.

%<#40: 63.1 %<#200: 19.]

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

SLIDING IN CUP NON-PLASTIC.

LIQUID LIMITNOT DETERMINED.

Sample Number: B-907-7

USCS: ND

Checked by: ABS

AASHTO: ND
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Run No. I 2 3 4 I

=~=~:t=:=.~=:=;:=.:=============:===-_.-~_-_-=--_-_-+-_-_-_-_-_-=-~=-_~=~~=~_~:-__-_-_-_-_-_--=-~-=~--=-lr-_-.=-.~.-=~_.-=~_-=~_.-_-_-..~_-~_._-_-_- -_-_-_-_-_-_
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'--- MACTEC, Inc.

DATA REPORT Rev. 0 lvfACTEC ENGINEERING & CONSULTING. INC 1/23/07



iV2 in. % in. 3/8 in. #140
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GRAIN SIZE DISTRIBUTION TeST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORINGB-907

Depth: 27.5-29'

Material Description: Yellowish brown silty sand.

Date: 8/1/06

Liquidlimit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: JPD

Sample Number: B-907-9

Natural Moisture: ND

USCS Class.: NO

Checkedby:LBJ

Dry
Sample

andTare
(grams)

192.09

87.00

Tare
(grams)

0.00

0.00

Cumulative
Pan

TareWeight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0;00

0.01

5.54
18.67
33.21

56.83

64.07

Percent
Finer

100.0
100.0

93.6
78.5

61.8
34.7
26.4

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 21.5 52.1 73.6 26.4

D30
~----+-----+------+---

0.0878

Fineness
Modulus

1.03

0.1758 0.2368

Dao

0.4480 0.5448 0.6870 0.9397

DATA REPORT Rev, 0

"-- MACTEC, Inc. . _

MACTEC ENGINEERING & CONSULTiNG, iNC

GRAIN SIZE DISTRIBUTION TeST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORINGB-907

Depth: 27.5-29'

Material Description: Yellowish brown silty sand.

Date: 8/1/06

Liquidlimit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.
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DATA REPORT Rev. 0

"-- MACTEC, Inc. . _

MACTEC ENGINEERING & CONSULTiNG, iNC
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o BORING B-907 B-907-IO 32.5-34' 811106 ND ' Yellow brown silty sand. ND ND ND

,Client Dominion Nuclear North Anna

Project North Anna COL Project

I Project No. 6468061472

MAOTI!C, Inc. o ND= Not determined

I

II
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GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-907

Depth: 32.5-34'

Material Description: Yellow brown silty sand.

Date: 8/1/06

liquid Limit: J\TD Plastic Limit: ND

Testing Remarks: ND= Not determined

Tested by: IPD

Sample Number: B-907-10

Natural Moisture: ND

USCS Class.: ND

Checkedby:.ABS

Dry
Sample

and Tare
(grams)

185.44

68.56

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
0.02
2.03

11.72

25.72
47:00
52:49

Percent
Finer

100.0
100.0
97.0
82.9
62.5
31.4

23.4

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 17.1 59.5 76.6 23.4

°10 °t5' 020 D30 050 °60 Dao DSS °90 D95

0.1003 0.1837 0.2354 0.3898 0.4552 0.5516 0.7222

Fineness
Modulus

0.97

'-- MACTEC, Inc. ------------- -1

DATA REPORT Rev. 0 MACTEC ENGiNEERING & CONSULTING, INC 1/23/07
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Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-908

Depth: 6'-7.5'

GRAIN SIZE DISTRIBUTION TEST DATA

Sample Number: B-908-3

1/17/2007

Material Description: Strong brown to light yellowish brown silty sand.

Date: 9-13-06 Natural Moisture: 12.3

Liquid Limit: ND Plastic Limit: NO USCS Class.: NO

Testing Remarks: ND=NOT DETERMINED.

Tested by: LBJ Checked by: ABS

Dry
Sample

and Tare
(grams)

200.30

117.02

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

3.91

8.07

23.78

47.60

62.83

81.09

86.00

Percent
Finer

100.0

98.0

96.0

76.5

56.9

44.4

29.5

25.4

Hydrometertest uses materiatpassing# I0
Percent passing #10 based liponcomplete sample =96.0
Weight of hydrometer sample =117.02
Hygroscopic moisture correction:

Moistweight and tare = 25.95
Dryweightandtare= 25.85
Tare weight = 15.49
Hygroscopic moisture =1.0%

Table of composite correction values:
Temp.,deg. C: 22.5 29.5

Compo corr.: -5.0 -2.0
Meniscus correction only::: 1.0
Specific gravity of solids =2.62
Hydrometer type::: 152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eft. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 21.6 36.0 31.0 0.0!35 37.0 10.2 0.0305 25.8

5.00 21.7 32.0 27.0 0.0135 33.0 10.9 0.0199 22.5

15.00 21.8 26.5 21.5 0.0135 27.5 11.8 0.0119 17.9

30.00 21.8 23.5 18.5 0.0135 24.5 12.3 0.0086 15.4

60.00 21.8 22.5 17.5 0.0135 23.5 12.4 0.0061 14.6

240.00 22.3 19.5 14.5 0.0134 20.5 12.9 OJJ031 12.1

1443.00 22.0 17.0 12.0 0.0134 18.0 13.3 0.0013 10.0

MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGiNEERiNG & CONSULTING. iNC 1/23/07

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-908

Depth: 6'-7.5'

GRAIN SIZE DISTRIBUTION TEST DATA

Sample Number: B-908-3

1/17/2007

Material Description: Strong brown to light yellowish brown silty sand.

Date: 9-13-06 Natural Moisture: 12.3

Liquid Limit: ND Plastic Limit: NO USCS Class.: NO

Testing Remarks: ND=NOT DETERMINED.

Tested by: LBJ Checked by: ABS
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Tare weight = 15.49
Hygroscopic moisture =1.0%
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Compo corr.: -5.0 -2.0
Meniscus correction only::: 1.0
Specific gravity of solids =2.62
Hydrometer type::: 152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eft. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 21.6 36.0 31.0 0.0!35 37.0 10.2 0.0305 25.8

5.00 21.7 32.0 27.0 0.0135 33.0 10.9 0.0199 22.5

15.00 21.8 26.5 21.5 0.0135 27.5 11.8 0.0119 17.9

30.00 21.8 23.5 18.5 0.0135 24.5 12.3 0.0086 15.4

60.00 21.8 22.5 17.5 0.0135 23.5 12.4 0.0061 14.6

240.00 22.3 19.5 14.5 0.0134 20.5 12.9 OJJ031 12.1

1443.00 22.0 17.0 12.0 0.0134 18.0 13.3 0.0013 10.0

MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGiNEERiNG & CONSULTING. iNC 1/23/07



Cobbles I Gravel Sand I Fines

Coarse 1--Fi~· Total Coarse

I
M;d~ium 1_ Fine -~T:t;ll Silt Clay To Total_

OJ) -T 0.0 I 2.0 2.D 2.0 39.1 I 31.5 L6 I 1.4 14.0 25.4

010 I D15

1-
D20 I 030 050 °60 I 080 i 085 I D90 °95

i i i--

I 0.476;-r 0.9618
I

.-

i o.ocm 0_0151 0.1099 0.3212 1.1550 1.4182 1.8566
I

Fineness
__~..2.dulu§._

1.70

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGiNEERING & CONSULTiNG, iNC i/23/07
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.-
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I

Fineness
__~..2.dulu§._

1.70

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGiNEERING & CONSULTiNG, iNC i/23/07
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GRAIN SIZE DISTRIBUTION TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806]472

Location: BORING B-908

Depth: 13.5-15' Sample Number: B-908-6

Material Description: Yellowish brown silty sand.

Date: 9-13-06 Natural Moisture: ND

Liquid Limit: ND Plastic Limit: ND USCS Class.: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ Checked by: ASS

29.21
55.64 30.3

Dry
Sample

and Tare
(grams)

160.50

79.90

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00

0.45

5041

13.73

Percent
Finer

100.0

99.7
93,0

82.6

Gravel Sand Fines
Cobbles

Coarse Fine Total Coarse Medium I ~otal Silt' I Clay Total

I 59.2 76.6 --r- --
0.0 0.0 Cl.O Cl.Cl 0.3 17.1 23.4

095

1.0541

D90

0.6369

°85

0.4698

080

0.3884

D60

0.2317

D50

0.1838

°30

0.1048

020D15°10
1---'·~---4----+-----+----+---·-~-+--'-'--+------+------+-- ---r-----j

Fineness
Modulus

1.02

'--- MACTEC, Inc.

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTfNG, INC 1/23107

GRAIN SIZE DISTRIBUTION TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806]472

Location: BORING B-908

Depth: 13.5-15' Sample Number: B-908-6

Material Description: Yellowish brown silty sand.

Date: 9-13-06 Natural Moisture: ND

Liquid Limit: ND Plastic Limit: ND USCS Class.: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ Checked by: ASS
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(grams)
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(grams)

0.00

0.00
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Tare Weight
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Weight

Retained
(grams)

0.00
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13.73

Percent
Finer
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99.7
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82.6

Gravel Sand Fines
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Coarse Fine Total Coarse Medium I ~otal Silt' I Clay Total
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1.0541
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°85
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0.3884

D60

0.2317
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0.1838
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0.1048

020D15°10
1---'·~---4----+-----+----+---·-~-+--'-'--+------+------+-- ---r-----j

Fineness
Modulus
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'--- MACTEC, Inc.

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTfNG, INC 1/23107



HYDROMETER
#140

U.S. STANDARD SIEvE NUMBERSUS. SIEVE OPENING IN INCHES

1Yz in. % in. 3/8 in.
Bin 3 in. 2 in. 1 in. Yz in. #4 #).D # o #30 #40 #60 #100 #200
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IH·-----~--~----+------+-----~+------------r---~~~__+_-~---~---+----~-~-~---~t--------~·----jl

Source Sample # Depth/Elev. Date Sampled uses Material Description

o BORING B-908 B-908-8 23.7-25.2 9-13-06 ND Dark ('lllowish brown silty sand.

IH-·=----~~~~-I----------+--~-'--f-------~e---I------~-~-----

I---NM_%_-+---~L_L_+__£L I
ND ND ND_II

--j-------~_-+--_ ..-J,

MACTEC, Inc.II Client .!J<m!lnion Nuclear Nort=h,-,-A.:::=nn=-=a__~. ......,-.-j

(rOiee! North Am" _C_O_L_p_r~o_de_c_t,.-~-----------J

[prOject No. 6468061472 Fi ure RaU:!i h, North Carolina

o ND= Not detennined.

Tested By: ..1.BJ ~~_.~~~~~. Checked By: ASS
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Source Sample # Depth/Elev. Date Sampled uses Material Description

o BORING B-908 B-908-8 23.7-25.2 9-13-06 ND Dark ('lllowish brown silty sand.

IH-·=----~~~~-I----------+--~-'--f-------~e---I------~-~-----

I---NM_%_-+---~L_L_+__£L I
ND ND ND_II

--j-------~_-+--_ ..-J,

MACTEC, Inc.II Client .!J<m!lnion Nuclear Nort=h,-,-A.:::=nn=-=a__~. ......,-.-j

(rOiee! North Am" _C_O_L_p_r~o_de_c_t,.-~-----------J

[prOject No. 6468061472 Fi ure RaU:!i h, North Carolina

o ND= Not detennined.

Tested By: ..1.BJ ~~_.~~~~~. Checked By: ASS



GRAIN SIZE DISTRIBUTION TEST DATA 1/15f2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-908

Depth: 23.7-25.2

Material Description: Dark yellowish brown silty sand.

Date: 9-13-06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: LBJ

Sample Number: B-908-8

Natural Moisture: ND

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

197.20

97.16

Tare
(grams)

0.00

0:00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00

0.44

7.27

26.87

59.34

Percent
Finer

100.0

99.5

92.5

72.3

38.9

Gravel Sand Fines
Cobbles

Coarse Fine I Total .Coarse I Medium I Fine I Total Silt I Clay I Total

0.0 I 0.0 0.0 I 0.0 0.0 I 7.5 I 60.6 I 68.1 I I 31.9

D10 D15 D20 D30 I D50 D60 080 D85 D90 °95

I 0.1486 0.1893 0.2979 0.3373 0.3893 0.4748

Fineness
Modulus

0.71

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07

GRAIN SIZE DISTRIBUTION TEST DATA 1/15f2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-908

Depth: 23.7-25.2

Material Description: Dark yellowish brown silty sand.

Date: 9-13-06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: LBJ

Sample Number: B-908-8

Natural Moisture: ND

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

197.20

97.16

Tare
(grams)

0.00

0:00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00

0.44

7.27

26.87

59.34

Percent
Finer

100.0

99.5

92.5

72.3

38.9

Gravel Sand Fines
Cobbles

Coarse Fine I Total .Coarse I Medium I Fine I Total Silt I Clay I Total

0.0 I 0.0 0.0 I 0.0 0.0 I 7.5 I 60.6 I 68.1 I I 31.9

D10 D15 D20 D30 I D50 D60 080 D85 D90 °95

I 0.1486 0.1893 0.2979 0.3373 0.3893 0.4748

Fineness
Modulus

0.71

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07



NM% LL PL
.. -

14.5 ND ND

II

JI
O' SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

h, North'QarQlina

MACTEC, Inc.

Ralei

rF,=====================================================
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j~ BORING B"908 B-90S-13 47.1"48.6' 9"13-06 ND Olive brown fine silty sand.
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806] 472

Location: BORING B-908

Depth: 47.1-48.6'

Material Description: Olive brown fine silty sand.

Date: 9-13-06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-908-13

Natural Moisture: 14.5

USCS Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

228.50

122.80

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.01

0.78
8.71

35.84

83.22

93.37

Percent
Finer

100.0

100.0

99,4

92.9

70.8

32.2

24.0

25.0 21.6 0.0132 26.0

18.5 15.1 0.0132 ]9.5

14.0 10.6 0.0131 15.0

12.5 9.1 0.0131 13.5

10.5 7.1 0.0131 11.5

9.0 5.7 0.0131 10.0

7.5 4.2 0.0131 8.5

Hydrometertestuses material passing#lO
Percentpassing#10basedupon complete sample =100.0
Weight.of hydrometer sample =122.80
Hygroscopic moisture correction:

Moistweightandtare = 26.05
Dry weight and tare = 25.96
Tareweight=. 15.46
Hygroscopic moisture =0.9%

Table dfcomposite correction values:
Temp.,deg.C: 12.8 29.5

Compo corr.: -5.0 -2.0
Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer ty pe =152H

Hydrometer effective depth equation: L =16.294964 - O. I 64 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading K Rm

2.00 21.7

5.00 21.7

15.00 21.8

30.00 21.8

60.00 21.9

240.00 22.3

1452.00 22.0

Eft. Diameter Percent
Depth (mm.) Finer

12.0 0.0323 17.5

13.1 0.0213 12.3

13.8 0.0126 8.6
]4.1 0.0090 7.4

14.4 0.0064 5.8

14.7 0.0032 4.6

14.9 0.0013 3,4

"'- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTiNG. iNC. 1/23/07

GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806] 472

Location: BORING B-908

Depth: 47.1-48.6'

Material Description: Olive brown fine silty sand.

Date: 9-13-06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-908-13

Natural Moisture: 14.5

USCS Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

228.50

122.80

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
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#20

#40

#60

#140
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Weight

Retained
(grams)

0.00

0.01

0.78
8.71

35.84

83.22

93.37

Percent
Finer

100.0

100.0

99,4

92.9

70.8

32.2

24.0

25.0 21.6 0.0132 26.0

18.5 15.1 0.0132 ]9.5

14.0 10.6 0.0131 15.0

12.5 9.1 0.0131 13.5

10.5 7.1 0.0131 11.5

9.0 5.7 0.0131 10.0

7.5 4.2 0.0131 8.5

Hydrometertestuses material passing#lO
Percentpassing#10basedupon complete sample =100.0
Weight.of hydrometer sample =122.80
Hygroscopic moisture correction:

Moistweightandtare = 26.05
Dry weight and tare = 25.96
Tareweight=. 15.46
Hygroscopic moisture =0.9%

Table dfcomposite correction values:
Temp.,deg.C: 12.8 29.5

Compo corr.: -5.0 -2.0
Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer ty pe =152H

Hydrometer effective depth equation: L =16.294964 - O. I 64 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading K Rm

2.00 21.7

5.00 21.7

15.00 21.8

30.00 21.8

60.00 21.9

240.00 22.3

1452.00 22.0

Eft. Diameter Percent
Depth (mm.) Finer

12.0 0.0323 17.5

13.1 0.0213 12.3

13.8 0.0126 8.6
]4.1 0.0090 7.4

14.4 0.0064 5.8

14.7 0.0032 4.6

14.9 0.0013 3,4

"'- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTiNG. iNC. 1/23/07



Gravel Sand Fines
Cobbles T I I I

-
Coarse Fine I Total Coarse Medium Fine Total Silt Clay Total

f--------

I I I ID.a 0.0 0.0 0.0 0.0 7.1 68.9 I 76.0 18.9 5.1 24.0I

I I
I

I T010 015 D20 030 050 060 080 085 090 095

I I I
I

0.0166 0.0263 0.0479 0.0985 0.1641 0.2015 I 0.3024 0.3388 0.3866 0.4639i !

Fineness Cu I CcModulus

0.76 12.16 I 2.90

MACTEC, Inc.

DATA REPORT Rev () MACTEC ENGINEERING & CONSULTING. INC ]/23/07

Gravel Sand Fines
Cobbles T I I I

-
Coarse Fine I Total Coarse Medium Fine Total Silt Clay Total

f--------
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I I I
I

0.0166 0.0263 0.0479 0.0985 0.1641 0.2015 I 0.3024 0.3388 0.3866 0.4639i !

Fineness Cu I CcModulus

0.76 12.16 I 2.90

MACTEC, Inc.

DATA REPORT Rev () MACTEC ENGINEERING & CONSULTING. INC ]/23/07



Particle Size Distribution Report!ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

1Y2 in. % in. 3/8 in. #140
6 in. 3 in. 2 in. 1 in. % in, #4 #;10 #,:m #30 #40 #60 #100 #200
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40 i-'-C---"'-- C-[ _.- ~-- II T+rt -~~ ;I ~ 1 T JIT1 l~· -- 'Ir~-
30 I 1- 1-- 1+-r---~I---- ~-li +++, I--+~ 1

1
- -,I +----- 4-=,-f--t-1' J_

20 - LJ---- ------~ ~~~ II~ -------1 ~l··lmlI LI -- ~ - j I r~1..1_
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GRAIN SIZE - mm.
% Gravel % Sand % Fines

----Co-ar-se·-r--·--F-in~--- ~-C-o-a-rs-e~~M-e'd-iu":m='~=-'----F-ine"~---i--"~--Silt------'-~---c-Ia-y -------

0.0 0.0 0.0 2.5 64.4 19.3 I 13.80.0

%+3"

o·

Source

o BORING B-909
Sample # Depth/Elev. DatEl SamplEld

B-909-3 6.0-7.5' 8/17/06
uses
8M

Material Description

Greenish gray yellow brown fine silty sand.
NM % LL PL

25.9 57 45

c:-1-----------+-----+---....f---,----~----j-------'---------------+-~--+--iI,
v

:::: Client Dominion Nuclear North Anna

lJ'roject North Anna COL Proiect

lProject No. 6468061472 I Fiqure

MACTEC, Inc.

Raleigh, North Carol na

o Specific gravitry is assumed.

Tested B'I:.jPQ Checked By: ASS

Particle Size Distribution Report!ASTM-422-63(02)
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Source

o BORING B-909
Sample # Depth/Elev. DatEl SamplEld

B-909-3 6.0-7.5' 8/17/06
uses
8M

Material Description

Greenish gray yellow brown fine silty sand.
NM % LL PL

25.9 57 45
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:::: Client Dominion Nuclear North Anna
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lProject No. 6468061472 I Fiqure

MACTEC, Inc.
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o Specific gravitry is assumed.

Tested B'I:.jPQ Checked By: ASS



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 6.0-7.5' Sample Number: B-909-3

Material Description: Greenish gray yellow brown fine silty sand.

Date: 8/17/06 Natural Moisture: 25.9

Liquid Limit: 57 Plastic Limit: 45 uses Class.: 8M
Testing Remarks: Specific gravitry is assumed.

Testedby:.JPD Checked by: ABS

Dry
Sample

and Tare
(grams)

161.14
60.77

Tare
(grams)

0.00
0.00

Cumulative
Pan

Tare Weight
(grams)

0.00
0.00

Sieve
Opening

Size

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
0.12

1.49
lLl7

35.41
40.67

Percent
Finer

100.0
99.8
97.5
81.6
41.7
33.1

Diameter Percent
(mm.) Finer

0.0321 33.2
0.0209 25.6
0.0123 20.6
0.0088 17.2
0.0061 14.7
0;0032 12.2

0.0013 8.8

Eff.
Depth

12.3
13.0
13.5
13.8
14.1
14.3
14.7

Rm

24.5

20.0
17.0
15.0
13.5

12.0
10.0

K

0.0130
0.0130
0.0130
0.0130

0.0130
0.0130
0.0130

28.6
-2.0

Hydrometer.testusesmaterial·passing#10
Percent passing #10 based upon complete sample:: 100.0
WeightofhyCirometersample.=60.77
Hygroscopic moisture correction:

Moistweigtitand tare = 25.21
Dryweightandtare = 24.93
Tareweigllt=.. 15.54
Hygroscopic moisture =3.0%

Tableofcol1'lPosite correction values:
Temp.,deg,C: 12.2

Comp.corr.: -7.0
Meniscus correction only = l.0
Specific gravityofsolids =2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L =16.294964 • 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 23.0 23.5 19.8
5.00 23.0 19.0 15.3

15.00 23.0 16.0 12.3
30.00 23.0 14.0 10.3
63.00 23.0 12.5 8.8

240.00 22.9 11.0 7.3
1440.00 22.8 9.0 5.2

1/23/07DATA REPORT Rev 0

'"- MACTEC, Inc. -...1

MACTEC ENGINEERiNG & CONSULTING, INC

GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 6.0-7.5' Sample Number: B-909-3

Material Description: Greenish gray yellow brown fine silty sand.

Date: 8/17/06 Natural Moisture: 25.9

Liquid Limit: 57 Plastic Limit: 45 uses Class.: 8M
Testing Remarks: Specific gravitry is assumed.

Testedby:.JPD Checked by: ABS
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0.00
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1.49
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35.41
40.67
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Finer

100.0
99.8
97.5
81.6
41.7
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Diameter Percent
(mm.) Finer

0.0321 33.2
0.0209 25.6
0.0123 20.6
0.0088 17.2
0.0061 14.7
0;0032 12.2

0.0013 8.8

Eff.
Depth

12.3
13.0
13.5
13.8
14.1
14.3
14.7

Rm

24.5

20.0
17.0
15.0
13.5

12.0
10.0

K

0.0130
0.0130
0.0130
0.0130

0.0130
0.0130
0.0130

28.6
-2.0

Hydrometer.testusesmaterial·passing#10
Percent passing #10 based upon complete sample:: 100.0
WeightofhyCirometersample.=60.77
Hygroscopic moisture correction:

Moistweigtitand tare = 25.21
Dryweightandtare = 24.93
Tareweigllt=.. 15.54
Hygroscopic moisture =3.0%

Tableofcol1'lPosite correction values:
Temp.,deg,C: 12.2

Comp.corr.: -7.0
Meniscus correction only = l.0
Specific gravityofsolids =2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L =16.294964 • 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 23.0 23.5 19.8
5.00 23.0 19.0 15.3

15.00 23.0 16.0 12.3
30.00 23.0 14.0 10.3
63.00 23.0 12.5 8.8

240.00 22.9 11.0 7.3
1440.00 22.8 9.0 5.2

1/23/07DATA REPORT Rev 0

'"- MACTEC, Inc. -...1

MACTEC ENGINEERiNG & CONSULTING, INC



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay I Total
-

I0,0 0.0 0.0 0.0 0.0 2.5 64.4 66.9 19.3 13.8 33.1

0.37330.31230.27160.24080.1596_L-.__--l. ......L ......L -.l0.12960,02630.01150.00640.0018

Fineness
Cu CcModulus

0.56 89.62 2.43

1/23/07DATA REPORT Rev. 0
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Fineness
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LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 6.0-7.5' Sample Number: B-909-3

Material Description: Greenish gray yellow brown fine silty sand.

%<#40: 97.5 %<#200: 33.1 USCS: SM AASHTO: A-2-7(0)

Tested by: lPD Checked by: ABS

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

VERY MICACEOUS, COULD NOT ROLL DOWN TO 1/8" OF AN INCH. THESE RESULTS ARE FROM

THREADS ROLLED DOWN TO APPROXIMATELY 3/16".

30#Blows
Moisture

Run No. 1

Wet+Tare __22_.::.;:62=--_--+--'_.
_Dry+T.:....:a=r~e+-_-:::.2:.::.0.:..::.0:.::.8__--f__:....::.::.=-= + +- I-- :....:+ ~ _

Tare 15.48

55.8I----+----+--+-___+_-+----+------+-~+___c--H--I-++_+_+--rl

55.91----+---+--+--I--I---------"----+-·-+-·--++':-'--*-+-~-,----j
--! ·-..~--~-- ..-------f__--·---+-~---+-~--1.-·--f~I~-t~rl+--H-++_+_H

Liquid Limit.:: 57

Plastic Limit= 45

Plasticity Index= __.!.L-
Natural Moisture= 25.9

;!
,

~

~.0 .61---+---t--+-___+_-+------+-----:-- +--+---+___c--H--+-t--+_+_+-+~

Z
55,5 -1------+--+---+--'-+--+-----+---+-----+----+----+--+-++-+-1---+-+-+--H

:
55 ,3 I------+----+--+--'-I-----+----·-i----I--~+---+--+-++--+-+----+-i--t-l

-- 1.--,,- ··~I·-.. I~·+--·-ii--~~+--'-· ..-·-+--+·-+--H-+-'--I-... :·+-H-I

55.2 I------I·--+--+-+---+------------I+--+---+-+-++----I--i--+-i--t-l
.. --+~ -+-·-I·..~·-I-···II·- ..·~+!~--c----li ..~··i--il-- ...:---'-++-+-,I----r-!c++-t

55. I '--.---'--'---J,------'---c'::--'---------c,.c.,.-"'--'-'-'-~,.c.,.---'-'_'_::'
5 0 20 25 30 40

Blows

_W_~__~_:_T_:_~e_·1- 2_1_~_72_____+_-~_2220-_2.-21-77---i'-----------3---g=--,-_4 -+ .
Dry+Tare 19,84 ---+-
MOiS::~: --14-54-'~7-3-± 1;~:.-'--:__.r=----F -~----

'-- MACTEC, inc.

DATA REPORT Rev. 0 MACTEC ENGINEERJNG & CONSULTING,iNC //23/07

LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 6.0-7.5' Sample Number: B-909-3

Material Description: Greenish gray yellow brown fine silty sand.

%<#40: 97.5 %<#200: 33.1 USCS: SM AASHTO: A-2-7(0)
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'-- MACTEC, inc.

DATA REPORT Rev. 0 MACTEC ENGINEERJNG & CONSULTING,iNC //23/07



Particle Size Distribution Report!ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS

1Yz in. % in. 3/8 in. #140
6 in. 3 in. 2 in. j in. % in. #4 #;1D #20 #30 #40 #60 #100 #200

HYDROMETER

GRAIN SIZE - mm.

o

%+3"

0.0 0.0 0.0 OJ 8.5 I 69.0 22.4

I
I

1r-+---~-----'--C.So-,--urc_e_~_ Sample # Deplh/Elev. Dale Sarnpl(ld·

o BORING B-909 B-909-5 11.0-12.5' 8/17/06

'::- Client Dominion Nuclear North Anna

Project North Anna COL Project

uses
ND

MACTEC, Inc.

Malerial Description

Dark grayish brown fine silty sand.

o ND= NOT DETERMINED.

NM % lL PL

31.4 ND ND

Proiect No. 6468061472 / Fiqure Raleigh, North Carol na

Tested By: -=JP~D,,---- Cheqketi By:~AB=S,--,---~ ~_~_

Particle Size Distribution Report!ASTM-422-63(02)
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Proiect No. 6468061472 / Fiqure Raleigh, North Carol na

Tested By: -=JP~D,,---- Cheqketi By:~AB=S,--,---~ ~_~_



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna
Project: North Anna COL Project
Project Number: 6468061472

Location: BORING B-909
Depth: 11.0-12.5'

Material Description: Dark grayish brown fine silty sand.

Date: 8/17/06
Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= NOTDETERMINED.

Tested by: IPD

Sample Number: B-909~5

Natural Moisture: 31.4

uses Class.: ND

Checked by: ABS

Ory
Sample

and Tare
(grams)

140.48

70.70

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0,00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

0.12

0.45
6.06

22.77

49.69

54.87

Percent
Finer

100.0

99.9
99.3
91.4

67.7

29.7

22.4

•... Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 8.5 69.0 77.6 22.4

°10 °15 °20 °30 DSO °60 °/:l0 °85 °90 D95

0.1072 0.1766 0.2154 0.3191 0.3570 0.4073 0.4927

Fineness
Modulus

0.83

1123107DATA REPORT Rev. 0

'--- MACTEC, Inc. ........J

MACTEC ENGINEEPJNG & CONSULTING, INC

GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna
Project: North Anna COL Project
Project Number: 6468061472

Location: BORING B-909
Depth: 11.0-12.5'

Material Description: Dark grayish brown fine silty sand.

Date: 8/17/06
Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= NOTDETERMINED.

Tested by: IPD

Sample Number: B-909~5

Natural Moisture: 31.4

uses Class.: ND

Checked by: ABS

Ory
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and Tare
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70.70

Tare
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0.00
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Opening
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Retained
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0.00
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0.45
6.06

22.77

49.69

54.87
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Finer

100.0

99.9
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91.4

67.7

29.7

22.4
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Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 8.5 69.0 77.6 22.4
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0.1072 0.1766 0.2154 0.3191 0.3570 0.4073 0.4927

Fineness
Modulus

0.83

1123107DATA REPORT Rev. 0
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Source Sample # Deplh/Elev. Date Sampled uses Material Description NM% LL PL
0 BORING B-909 B-909-7 18.5-20.0' 8117/06 SM Yellowish brown fine silt sand. 25.1 30 26

I
U

ClienL Dominion Nuclear North Anna
Project North Anna COL Pro'ect

MACTEC, Inc. o Specific gravity is assumed,

Pro'ect No. 6468061472 Ralei h, North Carolina

Tested By: -=J,--"PD~ Checked By: "-'-'AB=S'-- -----"__-----"

Source Sample # Deplh/Elev. Date Sampled uses Material Description NM% LL PL
0 BORING B-909 B-909-7 18.5-20.0' 8117/06 SM Yellowish brown fine silt sand. 25.1 30 26

I
U

ClienL Dominion Nuclear North Anna
Project North Anna COL Pro'ect

MACTEC, Inc. o Specific gravity is assumed,

Pro'ect No. 6468061472 Ralei h, North Carolina

Tested By: -=J,--"PD~ Checked By: "-'-'AB=S'-- -----"__-----"



GRAIN SIZE DISTRIBUTION TeST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

location: BORING B-909

Depth: 18.5-20.0'

Material Description: Yellowish brown fine silty sand.

Date: 8/17/06

Liquid Limit: 30 Plastic Limit: 26

Testing Remarks: Specific gravity is assumed.

Tested by: JPD

Sample Number: B-909-7

Natural Moisture: 25.1

USCS Class.: SM

Checkedby:. ABS

Dry
Sample

and Tare
(grams)

169.24

62.47

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10

#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
2.51

3.98
9.68

15.96

32.79

39.46

Percent
Finer

100.0
98.5

92.2

83.3

73.3
46.8
36.3

18.5

16.0
13,0

11.0
10.0
8.0

8.0

K

0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130

Hydrometer.·test uses...materialpassing#lO
Percent~passing#lObased uponcomplete sample: 98.5
Weightofi hydromete.rsamp.le.·:62.47
Hygroscopic moisture correction:

Moistweightandtare: 28.95
Dryweightandtare : 28.47
Tare weight: .. 15.47
Hygro.scopic moisture: 3.7%

Table ofcomposite correction values:
Temp., deg. C: 12,2 28.6

Compo corr;: -7.0 -2.0
Meniscus correction only : 1.0
Specific gravity ofsolids =2.7
Hydrometer type : 152H

Hydrometer effective depth equation: L:: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg.C.) Reading Reading

2.00 23.0 17.5 13.8
5.00 23,0 15.0 11.3

15.00 23.0 12.0 8.3
30.00 23.0 10.0 6.3
60.00 23.0 9.0 5.3

245.00 22.7 7.0 3.2
1450.00 22.8 7.0 3.2

Rm
Eft.

Depth

13.3
13.7

14.2

14.5

14.7
15.0

15.0

Diameter
(mm.)

0.0334
0.0214
0.0126

0.0090
0.0064
0.0032
0.0013

Percent
Finer

22.3
18.3
13.4
10.2

8.6
5.2

5.2

1/23/07DATA REPORT Rev. ()
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GRAIN SIZE DISTRIBUTION TeST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

location: BORING B-909

Depth: 18.5-20.0'

Material Description: Yellowish brown fine silty sand.

Date: 8/17/06

Liquid Limit: 30 Plastic Limit: 26

Testing Remarks: Specific gravity is assumed.

Tested by: JPD

Sample Number: B-909-7

Natural Moisture: 25.1

USCS Class.: SM

Checkedby:. ABS
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8.0

K
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0.0130
0.0130
0.0130
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Hygroscopic moisture correction:

Moistweightandtare: 28.95
Dryweightandtare : 28.47
Tare weight: .. 15.47
Hygro.scopic moisture: 3.7%

Table ofcomposite correction values:
Temp., deg. C: 12,2 28.6

Compo corr;: -7.0 -2.0
Meniscus correction only : 1.0
Specific gravity ofsolids =2.7
Hydrometer type : 152H

Hydrometer effective depth equation: L:: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg.C.) Reading Reading

2.00 23.0 17.5 13.8
5.00 23,0 15.0 11.3

15.00 23.0 12.0 8.3
30.00 23.0 10.0 6.3
60.00 23.0 9.0 5.3

245.00 22.7 7.0 3.2
1450.00 22.8 7.0 3.2
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Depth
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14.5

14.7
15.0

15.0

Diameter
(mm.)
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Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total__

0.0 0.0 0.0 0.0 1.5 15.2 47.0 63.7 29.0 7.3 36.3

010 I DiS 020 D30 DSO I DEm D80 Das OgO D95

0.0088 I 0.0148 0.0262 0.0569 0.1167 I 0.1577 0.3471 0.4782 0.6971 1.1367

Fineness
Cu CcModulus

0.82 17.97 2.34

1/23/07DATA REPORT Rev 0
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LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 18.5-20.0'

Material Description: Yellowish hrown fine silty sand.

%<#40: 83.3 %<#200: 36.3

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: B-909-7

USCS: SM

Checked by: ASS

AASHTO: A-4(0)

Run No.1 1 2 3 4 5 6
-'-

Wet+Tarel 25.17 24.94
Dry+Tare I 22.93 22.74

Tare! 15.47 15.45
# Blows I 22 24

Moisture [
1---

30.0 30.2

30.2
r-·~1-'---1- +--I·--I--~+-j----+--+-·I~+-!-I+·+-I--i-+++I

30. 181---t-+---+--+-+--i---i--+-+--+--Mrl+-+-t-+-f-++1

30.161----+-+----f---+-+--+---+-+-+--+--~-H--+-f-i-++_H
.._.- .'.~------'--f-i---+---+---+-~i--I--+--Hc!-+-I-I-I+--1+-+-1

30. 141----+-+---f--+-+--+---+-+--r--f---I--+-H--+-t-+-++_H

3D. 12 f-i---+--+--+--+--+--;-----r-,---+-+-.,----+-H--,-j_+--++-!
~
::l

:0 30.1 ,- --i--+--+--+--+---.+----,-+-r--i--+++-+-+-+-i++-I
o
2

30.081----I---f----f--·-j---!---+---+-,---'--+--+-i-H--+-l--++-H

30.061----+-+---+--+-+--'-------'--+--+---I--+-H--+-l--++·.,-1

30.04 f----f---j-+- -f-i-I---+--:--+--+-+_+-+++-+-+--+-++-1

30.021----+-+--+---+-+--+---+-+-+-+--I--+-H-+~_+++_H

30 ':--.+--:!:--:'-.-+----f:.---'----'--"---'--;:7-'--'-W.--'-;;'i;;-'-""-'--';-;!
5 6 7 8 9 10 20 25 30 40

Blows

Liquid Limit= ~ _

PlasticLimit=_~

Plasticity Index::: 4

Natural. Moisture= 25.1

Liquidity Index= -0.2

Run No.! I 2 3
I

1 4 II

Wet+Tare I 23.39 I 21.48

tI
IDry+Tare I 21.76 20.25

Tare I 15.5 I 15.45
Moisture I I

---- -
26.0 25.6

=wet+Tare~_~ry+Tar~e _Tare 2Moisture --
26.95 24.65 15.48 25.1

----

'-- MACTEC, Inc.

DATA REPORT Rev. (J MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07

LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 18.5-20.0'

Material Description: Yellowish hrown fine silty sand.

%<#40: 83.3 %<#200: 36.3

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: B-909-7

USCS: SM

Checked by: ASS

AASHTO: A-4(0)

Run No.1 1 2 3 4 5 6
-'-

Wet+Tarel 25.17 24.94
Dry+Tare I 22.93 22.74

Tare! 15.47 15.45
# Blows I 22 24

Moisture [
1---

30.0 30.2

30.2
r-·~1-'---1- +--I·--I--~+-j----+--+-·I~+-!-I+·+-I--i-+++I

30. 181---t-+---+--+-+--i---i--+-+--+--Mrl+-+-t-+-f-++1

30.161----+-+----f---+-+--+---+-+-+--+--~-H--+-f-i-++_H
.._.- .'.~------'--f-i---+---+---+-~i--I--+--Hc!-+-I-I-I+--1+-+-1

30. 141----+-+---f--+-+--+---+-+--r--f---I--+-H--+-t-+-++_H

3D. 12 f-i---+--+--+--+--+--;-----r-,---+-+-.,----+-H--,-j_+--++-!
~
::l

:0 30.1 ,- --i--+--+--+--+---.+----,-+-r--i--+++-+-+-+-i++-I
o
2

30.081----I---f----f--·-j---!---+---+-,---'--+--+-i-H--+-l--++-H

30.061----+-+---+--+-+--'-------'--+--+---I--+-H--+-l--++·.,-1

30.04 f----f---j-+- -f-i-I---+--:--+--+-+_+-+++-+-+--+-++-1

30.021----+-+--+---+-+--+---+-+-+-+--I--+-H-+~_+++_H

30 ':--.+--:!:--:'-.-+----f:.---'----'--"---'--;:7-'--'-W.--'-;;'i;;-'-""-'--';-;!
5 6 7 8 9 10 20 25 30 40

Blows

Liquid Limit= ~ _

PlasticLimit=_~

Plasticity Index::: 4

Natural. Moisture= 25.1

Liquidity Index= -0.2

Run No.! I 2 3
I

1 4 II

Wet+Tare I 23.39 I 21.48

tI
IDry+Tare I 21.76 20.25

Tare I 15.5 I 15.45
Moisture I I

---- -
26.0 25.6

=wet+Tare~_~ry+Tar~e _Tare 2Moisture --
26.95 24.65 15.48 25.1

----

'-- MACTEC, Inc.

DATA REPORT Rev. (J MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



42.240.413.52.20.0 I 1.7

GRAIN SIZE - mm.

0.0

%+3"

Pro'sct No. 6468061472

Tested By: -=-J'-'PD"'---__------' ~ Checked aY:'-c-"'AB=-"S=----c- ~~--~

42.240.413.52.20.0 I 1.7

GRAIN SIZE - mm.

0.0

%+3"

Pro'sct No. 6468061472

Tested By: -=-J'-'PD"'---__------' ~ Checked aY:'-c-"'AB=-"S=----c- ~~--~



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 23.5-25'

Material Description: Yellowish brown silty sand.

Date: 8117/06
Liquid Limit: ND Plastic Limit: ND

Testing.·Remarks: ND= Not determined.

Tested by: JPD

Sample Number: B-909-8

NaturalMoisture: 35.4

USCS Class.: ND

Checked by:. ABS

Dry
Sample

and Tare
(grams)

186.40

67.40

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
3.23
7.24

4.35
9.49

14.69

30.15

37.80

Percent
Finer

100.0

98.3

96.1

89.9

82.6
75.2

53.1
42.2

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 1.7 1.7 2.2 13.5 40.4 56,1 42.2

DSO DgO

0.0959 0.1334 0.3432 0.5266 0.8579 1.6177

Fineness
Modulus

0.84

1/23/07DATA REPORT Rev. 0

1.-- MACTEC, Inc. _

MACTEC ENGINEERiNG & CONSULTING, INC

GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 23.5-25'

Material Description: Yellowish brown silty sand.

Date: 8117/06
Liquid Limit: ND Plastic Limit: ND

Testing.·Remarks: ND= Not determined.

Tested by: JPD

Sample Number: B-909-8

NaturalMoisture: 35.4

USCS Class.: ND

Checked by:. ABS

Dry
Sample

and Tare
(grams)

186.40

67.40

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
3.23
7.24

4.35
9.49

14.69

30.15

37.80

Percent
Finer

100.0

98.3

96.1

89.9

82.6
75.2

53.1
42.2

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 1.7 1.7 2.2 13.5 40.4 56,1 42.2

DSO DgO

0.0959 0.1334 0.3432 0.5266 0.8579 1.6177

Fineness
Modulus

0.84

1/23/07DATA REPORT Rev. 0

1.-- MACTEC, Inc. _

MACTEC ENGINEERiNG & CONSULTING, INC



o

%+3"

0.0 0.0 0.0 0.0 8.5 66.8 24.7

I

I Source Sample # Qepth/Elev.

1 0 BORING B-909 B-909-12 41.9-43.4'
Date Sampled

8/17/06
uses
ND

Material Description

Olive silty sand with mica clast.
NM % LL PL

17.6 ND ND

o NO"" Not determined.MACTEC, Inc.
Project North Anna COL Project

~ Client Dominion NucleMNorthAnna

lProiect No. 6468061472 I Fiqure

Tested By: --=J'-'-P-=D'--__~~~_~__ Checked BY:,,-,A-=::;B=S__~ ~~~

o

%+3"

0.0 0.0 0.0 0.0 8.5 66.8 24.7

I

I Source Sample # Qepth/Elev.

1 0 BORING B-909 B-909-12 41.9-43.4'
Date Sampled

8/17/06
uses
ND

Material Description

Olive silty sand with mica clast.
NM % LL PL

17.6 ND ND

o NO"" Not determined.MACTEC, Inc.
Project North Anna COL Project

~ Client Dominion NucleMNorthAnna

lProiect No. 6468061472 I Fiqure

Tested By: --=J'-'-P-=D'--__~~~_~__ Checked BY:,,-,A-=::;B=S__~ ~~~



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 41.9-43.4'

Material Description: Olive silty sand with mica clast.

Oate:8/17/06

Liq1.1id Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by:. IPD

Sample Number: B-909-12

Natural Moisture: 17.6

USCS Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

178.44

101.07

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00

0.01
0.39

8.58

30.76

67.65

76.12

Percent
Finer

100.0

100.0

99.6

91.5

69.6
33.1

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 8.5 66.8 75.3 24.7

0.1653 0.2050 0.3125 0.3520 0.4044 0.4922

Fineness
Modulus

0.78·

1/23/07DATA REPORT Rev. ()

1..-- MACTEC, Inc. -1

MACTEC ENGINEERING & CONSULTING. INC

GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-909

Depth: 41.9-43.4'

Material Description: Olive silty sand with mica clast.

Oate:8/17/06

Liq1.1id Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by:. IPD

Sample Number: B-909-12

Natural Moisture: 17.6

USCS Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

178.44

101.07

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00

0.01
0.39

8.58

30.76

67.65

76.12

Percent
Finer

100.0

100.0

99.6

91.5

69.6
33.1

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 8.5 66.8 75.3 24.7

0.1653 0.2050 0.3125 0.3520 0.4044 0.4922

Fineness
Modulus

0.78·

1/23/07DATA REPORT Rev. ()

1..-- MACTEC, Inc. -1

MACTEC ENGINEERING & CONSULTING. INC
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Source Sample # DepthlElev. Date Samplec:::.d-+_-=--US~C:.::S'-----1_. ~-=--~___ Material DeSCriPtiO_n_--:.-_c +-N:-c:M:-c:°=-VO_~_L_L---+-PL

1<:),._ BORING B-9IO B-91O-2 3.5-5.0' 8/31/06 ND Light yellowish brown sangyclay. lLl i ND ND1

~ 1F=========:±====i::::::::::=:===:±:=====i====:±:===::=:=======::=:======;::::=::::2==:~=;===:::;=;=========:±:====1=====11
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Tested By: ---=J:.:.P---=D=---- ~
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1<:),._ BORING B-9IO B-91O-2 3.5-5.0' 8/31/06 ND Light yellowish brown sangyclay. lLl i ND ND1
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GRAIN SIZE DISTRIBUTION TEST DATA 1115/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING 8-910

Depth: 3.5-5.0'

Material. Description: Light yellowish brown sandy clay.

Date: 8/31/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: ND= Not determined.

Specific gravity is assumed,

Tested by: IPO

Sample Number: B-910-2

Natural Moisture: 27,7

USCSClass.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

248.48

64.37

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.75

.375

#4
#10

#20

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

9.46

9:90

16.97

2.29

4.97
8.97

17.86

20.05

Percent
Finer

100.0

96.2

96.0

93.2
89.9

86.0
80.2

67.3

64.1

Diameter Percent
(mm.) Finer

0.0274 61.9

0,0175 60.4

0.0104 56.0
0.0075 53.0
0.0053 52.2
0,0027 48.4

0.0011 41.3

Eff.
Depth

8.6
8,8

9.2
9.6
9.7

10.1

10.9

Rm

47.0
46.0

43.0
41.0
40.5

38.0

33.0

K

0.0132
0,0132

0.0132

0.0132
0.0132
0,0133

0.0132

28.6
-2.0

46.0 41.8

45.0 40.8

.42.0 37.8

40.0 35.8

39.5 35.2

37.0 32.7

32.0 27.9

Hydrometer test uses materialpassing# 10
Percent passing #10 based upon complete sample =93.2
Weight ofhydrometer sample =64.37
HygroscopIc moisture correction:

Moist weightand tare = 28.35
Dry weight andtare = 27.93
Tare weight = 15',72
Hygroscopic moisture =3.4%

Table of composite correction values:
Temp., deg. C: 12.2
Compo corr.: -7.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometertype =152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min,) (deg. C.) Reading Reading

2.00 21.4

5.00 21.4
15,00 21.4

30.00 21.3
60.00 21.2

249.00 21.0

1478.00 21.7

MACTEC, Inc. .......: ---J

DATA REPORT Rev. 0 MACTEC ENGINF;fiRlNG & CONSULTING, INC 1/23/07

GRAIN SIZE DISTRIBUTION TEST DATA 1115/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING 8-910

Depth: 3.5-5.0'

Material. Description: Light yellowish brown sandy clay.

Date: 8/31/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: ND= Not determined.

Specific gravity is assumed,

Tested by: IPO

Sample Number: B-910-2

Natural Moisture: 27,7

USCSClass.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

248.48

64.37

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.75

.375

#4
#10

#20

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

9.46

9:90

16.97

2.29

4.97
8.97

17.86

20.05

Percent
Finer

100.0

96.2

96.0

93.2
89.9

86.0
80.2

67.3

64.1

Diameter Percent
(mm.) Finer

0.0274 61.9

0,0175 60.4

0.0104 56.0
0.0075 53.0
0.0053 52.2
0,0027 48.4

0.0011 41.3

Eff.
Depth

8.6
8,8

9.2
9.6
9.7

10.1

10.9

Rm

47.0
46.0

43.0
41.0
40.5

38.0

33.0

K

0.0132
0,0132

0.0132

0.0132
0.0132
0,0133

0.0132

28.6
-2.0

46.0 41.8

45.0 40.8

.42.0 37.8

40.0 35.8

39.5 35.2

37.0 32.7

32.0 27.9

Hydrometer test uses materialpassing# 10
Percent passing #10 based upon complete sample =93.2
Weight ofhydrometer sample =64.37
HygroscopIc moisture correction:

Moist weightand tare = 28.35
Dry weight andtare = 27.93
Tare weight = 15',72
Hygroscopic moisture =3.4%

Table of composite correction values:
Temp., deg. C: 12.2
Compo corr.: -7.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometertype =152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min,) (deg. C.) Reading Reading

2.00 21.4

5.00 21.4
15,00 21.4

30.00 21.3
60.00 21.2

249.00 21.0

1478.00 21.7

MACTEC, Inc. .......: ---J

DATA REPORT Rev. 0 MACTEC ENGINF;fiRlNG & CONSULTING, INC 1/23/07



! Gravel Sand I Fines
Cobbles I --

Coarse I Fine Total Coarse I Medium I Fine I Total I Silt I Clay I Tot~~

I I
-

I I I I I I0.0 0.0 4.0 4.0 2.8 7.2 21.9 31.9 12.1 52.0 64.1

010 D15 D20 D30 D50 D60 DaD 085 D90 I D95 I
0.0033 0.0163 0.2467 0.3796 0.8808 I 3.1247 -I

Fineness
~dulus

0.80

L....... MACTEC, inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC j/23107

! Gravel Sand I Fines
Cobbles I --

Coarse I Fine Total Coarse I Medium I Fine I Total I Silt I Clay I Tot~~

I I
-

I I I I I I0.0 0.0 4.0 4.0 2.8 7.2 21.9 31.9 12.1 52.0 64.1

010 D15 D20 D30 D50 D60 DaD 085 D90 I D95 I
0.0033 0.0163 0.2467 0.3796 0.8808 I 3.1247 -I

Fineness
~dulus

0.80

L....... MACTEC, inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC j/23107



LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-910

Depth: 11-12.5'

Material Description: Yellowish brown sandy silt.

%<#40: NO %<#200: NO

Tested by: JPD

Testing Remarks: ND=NOT DETERMINED.

Sample Number: B~·91 0=5

USCS: NO

Checked by: ABS

AASHTO: NO

LiquidLimit::: __~=---._

Plastic Limit= __.-=-=::.__

Plasticityindex=_..lI­
Natural Moisture= 30.5

Liquidity Index= -----=.9-'-L~

3

1 I

9

7

5 i

3

1 I
I

9
I,

f---

. I?
i

45.())

45.0

45.07

45.2

45.1
e;

~'I'0 ),

::::E
45.1

45,03
5 (, 7 8 9 10

Blows
20 25 30 40

Run No. 1 2 3 4.--'-...:..::...:.+---------+-- ----+------ -----'---+--_.._--
Wet+Tare 23.22 24.09
....:...:...::...:.-~.:....::....I----....=...:.==----+---~:.::...::..._-+---,-------!----------I--------------_.-

Dry+T~__2_1_.3...::.5_. 21.98 ,I. ..... _. _
Tare 15.45 15.42 _ _ __

-.-M-~-is=t~u=re+-·-~3...:...1.:..::7'----+----...:...3=-2...:....2-=--------t----·--J-i-·-- ,---+-----'------

53.3
Wet+Tare

----------,-------,- ,-----
D +Tare I Tare Moisture

__ 44.49_~ _1~5...:....6~3 ..L..._ ___=.3.::.0:.::..5__

'-- MACTEC, Inc. ------- -..J

DATA R.E;PORT Rev, 0 MACTEC ENGINEERING & CONSULTING, JNC 1/23/07

LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-910

Depth: 11-12.5'

Material Description: Yellowish brown sandy silt.

%<#40: NO %<#200: NO

Tested by: JPD

Testing Remarks: ND=NOT DETERMINED.

Sample Number: B~·91 0=5

USCS: NO

Checked by: ABS

AASHTO: NO

LiquidLimit::: __~=---._

Plastic Limit= __.-=-=::.__

Plasticityindex=_..lI­
Natural Moisture= 30.5

Liquidity Index= -----=.9-'-L~

3

1 I

9

7

5 i

3

1 I
I

9
I,

f---

. I?
i

45.())

45.0

45.07

45.2

45.1
e;

~'I'0 ),

::::E
45.1

45,03
5 (, 7 8 9 10

Blows
20 25 30 40

Run No. 1 2 3 4.--'-...:..::...:.+---------+-- ----+------ -----'---+--_.._--
Wet+Tare 23.22 24.09
....:...:...::...:.-~.:....::....I----....=...:.==----+---~:.::...::..._-+---,-------!----------I--------------_.-

Dry+T~__2_1_.3...::.5_. 21.98 ,I. ..... _. _
Tare 15.45 15.42 _ _ __

-.-M-~-is=t~u=re+-·-~3...:...1.:..::7'----+----...:...3=-2...:....2-=--------t----·--J-i-·-- ,---+-----'------

53.3
Wet+Tare

----------,-------,- ,-----
D +Tare I Tare Moisture

__ 44.49_~ _1~5...:....6~3 ..L..._ ___=.3.::.0:.::..5__

'-- MACTEC, Inc. ------- -..J

DATA R.E;PORT Rev, 0 MACTEC ENGINEERING & CONSULTING, JNC 1/23/07



GRAIN SIZE - mm.

0.2 3.6 42.6 43.1 10.50.0

r---_~~ 'Y5'.-9r'!y~L_~ __--_I_---""-__T__~ -,-%=-:s=a=.nd=-,"~_-"-~~-- ~" " -'"o,{,,---oF,-,i:-:-=ne~s---,- ~ _
Coarse Fine Coarse I Medium Fine Silt Clay

0.00.0

'Yo +3"

o

I

o
Source

BORING B-910
Sample # Depth/Elev,

Bc91O-7 18.5-20.0' 8/31106
uses Material Delicription

Yellowish brown and black sandy silt.
NM % LL PL

33.1 ND ND

, Client Dominion Nuclear North Anna

rProject North Anna COL Project
MACTEC, Inc. o ND= Not determined.

Specific gravity is assumed.

II Project No, 6468061472 I Figure ~I

Tested By: JPD= ~ Checkeq By:=A=B=S ---- -

GRAIN SIZE - mm.

0.2 3.6 42.6 43.1 10.50.0

r---_~~ 'Y5'.-9r'!y~L_~ __--_I_---""-__T__~ -,-%=-:s=a=.nd=-,"~_-"-~~-- ~" " -'"o,{,,---oF,-,i:-:-=ne~s---,- ~ _
Coarse Fine Coarse I Medium Fine Silt Clay

0.00.0

'Yo +3"

o

I

o
Source

BORING B-910
Sample # Depth/Elev,

Bc91O-7 18.5-20.0' 8/31106
uses Material Delicription

Yellowish brown and black sandy silt.
NM % LL PL

33.1 ND ND

, Client Dominion Nuclear North Anna

rProject North Anna COL Project
MACTEC, Inc. o ND= Not determined.

Specific gravity is assumed.

II Project No, 6468061472 I Figure ~I

Tested By: JPD= ~ Checkeq By:=A=B=S ---- -



GRAIN· SIZE DISTRiBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-910

Depth: 18.5-20.0'

Material Description: Yellowish brown and black sandy silt.

Date: 8/31106

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Specific gravity is. assumed.

Sample Number: B-910-7

Natural Moisture: 33.1

USCS Class.: ND

Tested by: IPD Checked by: ABS

Dry
Sample

and Tare
(grams)

299.14

63.17

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

0.58

0;60

2.30
6.20

21.22
29.23

Percent
Finer

100.0
99.8

98.9

96.2

90.0

66.3
53.6

24.0
20.0
15.0

13.0
12.5
10,0

8.0

K

0.0132
0.0132
0.0132
0.0132
0.0133
0.0133
0.0132

Hydrometer test usesmateriaipassing #10
Perce?tpassing#10basedupon complete sample", 99.8
Weightofl1ydrometer sample:::63.l7
Hygroscopic·moisture.correction:

Moistweightandtare:: 27.42
Dry weight and.tare= 26.96
Tareweight= 15049
Hygroscopic moisture ::: 4.0.%

Table ofcomposite correction values:
Temp., deg.C: 12.2 28.6
Comp.com: -7.0 -2.0

Meniscus correction only ::: 1.0
Specific gravity ofsolids ::: 2.7
Hydrometer type :: 152H

Hydrometer effective depth equation: L::: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.4 23;0 18.8
5.00 21.4 19.0 14.8

20.00 21.3 14.0 9.8
35.00 21.3 12.0 7.8
60.00 21.1 11.5 7.2

241.00 21.0 9.0 4.7
1470.00 21.7 7.0 2.9

Rm
Eff.

Depth

12.4
13.0

13.8
14.2
14.2
14.7

15.0

Diameter
(mm.)

0.0328
0.0213
0.0110
0.0084
0,0065
0.0033
0.0013

Percent
Finer

30.6

24.1

15.9
12.6
11.7

7.6

4.7

1/23/07DATA REPORT Rev. 0

1..- MACTEC, Inc. ---'

MACTEC ENGINEERING & CONSULTiNG, INC

GRAIN· SIZE DISTRiBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-910

Depth: 18.5-20.0'

Material Description: Yellowish brown and black sandy silt.

Date: 8/31106

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Specific gravity is. assumed.

Sample Number: B-910-7

Natural Moisture: 33.1

USCS Class.: ND

Tested by: IPD Checked by: ABS

Dry
Sample

and Tare
(grams)

299.14

63.17

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

0.58

0;60

2.30
6.20

21.22
29.23

Percent
Finer

100.0
99.8

98.9

96.2

90.0

66.3
53.6

24.0
20.0
15.0

13.0
12.5
10,0

8.0

K

0.0132
0.0132
0.0132
0.0132
0.0133
0.0133
0.0132

Hydrometer test usesmateriaipassing #10
Perce?tpassing#10basedupon complete sample", 99.8
Weightofl1ydrometer sample:::63.l7
Hygroscopic·moisture.correction:

Moistweightandtare:: 27.42
Dry weight and.tare= 26.96
Tareweight= 15049
Hygroscopic moisture ::: 4.0.%

Table ofcomposite correction values:
Temp., deg.C: 12.2 28.6
Comp.com: -7.0 -2.0

Meniscus correction only ::: 1.0
Specific gravity ofsolids ::: 2.7
Hydrometer type :: 152H

Hydrometer effective depth equation: L::: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.4 23;0 18.8
5.00 21.4 19.0 14.8

20.00 21.3 14.0 9.8
35.00 21.3 12.0 7.8
60.00 21.1 11.5 7.2

241.00 21.0 9.0 4.7
1470.00 21.7 7.0 2.9

Rm
Eff.

Depth

12.4
13.0

13.8
14.2
14.2
14.7

15.0

Diameter
(mm.)

0.0328
0.0213
0.0110
0.0084
0,0065
0.0033
0.0013

Percent
Finer

30.6

24.1

15.9
12.6
11.7

7.6

4.7

1/23/07DATA REPORT Rev. 0

1..- MACTEC, Inc. ---'

MACTEC ENGINEERING & CONSULTiNG, INC



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.2 3.6 42.6 46.4 43.1 10.5 53.6

D10 D15 °20 °30 °50 060 °ao Oa5 I °90 095

I
--

0.0046 0.0103 0.0152 0.0319 0.0676 0.0893 0.1622 0.1965 0.2499 0.3670

Fineness eu CcModulus

0.32 19.29 2.46

1/23/07DATA REPORT Rev, 0

1....... MACTEC, Inc. ---1

MACTEC ENGINEERiNG & CONSULTING, iNC

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.2 3.6 42.6 46.4 43.1 10.5 53.6

D10 D15 °20 °30 °50 060 °ao Oa5 I °90 095

I
--

0.0046 0.0103 0.0152 0.0319 0.0676 0.0893 0.1622 0.1965 0.2499 0.3670

Fineness eu CcModulus

0.32 19.29 2.46

1/23/07DATA REPORT Rev, 0

1....... MACTEC, Inc. ---1

MACTEC ENGINEERiNG & CONSULTING, iNC



0.0010.01

HYDROMETER

0.110

U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
1Y2 In. % in. 3/8 in.

100

Particle Size Distribution Report!ASTM-422-63(02)

GRAIN SIZE - mm.

Clay

21.4
Silt

24.5 47.3

~~._."~'-'--.------.c..--~ % San=d..-----~
Medium Fine

2.3 4.5
Fine Coarse

% Gravel

0.0
Coarse

0.0

%+3"

Source

1 0 - BORING B-910
Sample # Depth/Elev. Date Sampled

B-910-9 25.9~27.4' 8/3lJ06
uses
ND

M&terial Description

Yellowish brown weathered rock.
NM % LL ....£'1::....,
14.6 ND ND

. Client Dominion Nuclear North Anna

Project North Anna COL Pro'eet
MACTEC, Inc. o ND= Not determined.

ltE!oiect No. 6468061472 Figure

Tested By: -"'J"--P=D Checked 6y:=A=BS~ ____



GRAIN SIZE DISTRIBUTION TeST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-910

Depth: 25.9-27.4'

Material Description: Yellowish brown weathered rock.

Date: 8/31/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: IPD

Sample Number: B-910-9

Natural Moisture: 14.6

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

284.77

99.24

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

6.51

19.49

8.31
26.02
45;07

70.54

76.43

Percent
Finer

100.0

97.7

93.2

85.4

68.7
50.8

26.9
21.4

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 2.3 2.3 4.5 24.5 47.3 76.3 21.4

D1() °15 020 030 D50 060 Dao DS5 DgO 095

0.1227 0.2438 0.3262 0.6452 0.8318 1.2484 2.7652

Fineness
Modulus

1.48

i/23/07DATA REPORT Rev. 0

....... MACTEC, Inc. ........

MACTEC ENGINEERiNG & CONSULTiNG, iNC.
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- ----

Clay

40_6

% Fines

. UKUIVlt: I tor

SiltFine

48.69.9 I

% Sand
Me-dl;:;;; I

US STANDARD SIEVE NUMBERS

Date Sampled uses Material Description NM %; LL PL
---.--~--~-----__c_------ ..---- -- ..-

-'8"__'/O~8"__'/O::,::6'__--il--_ __"_N_'_"DC'_ ---- ---'B~r~oc.:.wnL:::'_'s~ilo:.tyLs~a"_'n""_d'_.__-----_ _+-'1,=2:L~!?---- ND

% Gravel
Coarse-l---Fine -- Coarse

U.S SIEVE OPENING IN INCHES

0_0

%+3"

0.0 I 0.3 0_6
--------~-_.-

!

1Yz in. % in. 3/8 in. #140
6in 3in 2in 1 in Yzin U #10 #20 #30 #40 #60 #100 #,(0

100 r:-i........,.,.---"'-F·-TI'TI:'7·~r· Ti+p'.----n---'=-r!""--q""T""f"'C-p."1"""'''''F"~:'F;:;;;;==:::i:I ~,'r-;...fh.f'-~=rr-T~91?~~I---r:~n-i,,-;,--,--........,.,.~,--,--,----,---,---,

i'.,
90 l---j----+-~-+--------·----_j_+++-I-+ -j- --+---_j_-----.---+-++: +++---i----+-.-----++i-++-l-'i\..,rll\---+---+---.--- --'-+++i -1-+-+- ---1----

80 I---+-----I-__t----- -1++ +-t-+-+-+--+-·-·--·--·-·-H+_t--+-+--l----+------+-----+-+-+-++-I-+---4ct-__t----------+++-+-c-i-+-+-I- ---1---- --i-++ +-t-- +--f----f---- --1---- ..".. ····-1
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1\
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(

aL-'_ _'_--'__~~-'--'----l.---'-----'---'---~~-'---'--'--'--'---'---7_LL.L-'-'---''--'-----l--~f-L-.L.-!--L---'---'---'----___:~-Ll----l--'--..L-.---L._-'---=-~
100 10 1 0_1 O. 0.00'

GRAIN SIZE - mm.

10 I----i----j----t ----+H-H-+ -+----+-·-+--··-----++-+-t-+-+-+-- j-----t----H-H-+-i-l,---·+--t------i+++-}-f-I----+--I---------++-H-.L+-+--j----+-------I

t--+ S_o_ur_ce ---+-_S-a.~m--'-p-le~#--+-D--'-epth/Elev-

-----'B=-.O=-R=1=N-'--"G=-B=----'--9--=-1=1 -t--=B-911-2 3.5-5.0'

cr:

~
w
z

(j LL
~ I--
ttl z
(j w

~
0
cr:

(j w
~

0_

i:?J
t"J

~
(j

~

(j
()

~
~

I'
:j
<:

II

_Cl

~
I'

0

II

iI-
I
10
~ --

----------l-----+-----l----------j-------l---------------------------.-- -----1------1-----11
"--;:::,
Go

~ JClient Dominion l'Yuclear North Ann.:::a ------l

I Project North Anna COL Project

I
I--·------------~--- -------1

I Project No. 6468061472 I Fiaure

MACTEC, I 10 ND= Not determined.

nco I

Carolina

Tested By: .=J~P=D Checked BY:-,-A""B::,::S,,-.__---~-__--



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-91 ]

Depth: 3.5-5.0'

Material Description: Brown silty sand.

Date: 8/08/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: lPD

Sample Number: B-911-2

Natural Moisture: ] 2.8

USCS Class.: NO

Checked by: ABS

Dry
Sample

andTare
(grams)

290m

1Ol.50

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4

#]0

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.81

2.53

1.37
10.12

29.87

55.23

59.91

Percent
Finer

100.0

99.7

99.1

97.8

89.2
70.0
45.2

40.6

,

,Gravel Sand Fines
Cobbles

Coarse ! Fine I Total Coarse Medium Fine Total Silt I Clay I Total

0.0 0.0 I 0.3 I 0.3 0.6 9.9 48.6 59.1 I I 40.6

D95

0.5728

D90
----1-----1

0.43740.37040.32290.18950.1338

Fineness
Modulus

0.77

L..... .......... MACTEC, Inc. J
DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07



0.001

Clay

15.8

0.010.1

GRAIN SIZE - mm.

10

% Grav.,--e=e:-I I--_~~__r____----o/c~o=-.=Sa=n=d.r~-~--~ ....~f----.----~---- .. % Fill~ .~~_._~
Coarse Fine Coarse Medium Fine Silt

0.0 0.0 0.1 14.8 55.7 13.6

100

~
..:

6 in.

t 100 !

c: 90:::

~ 80
0:

70

~ ~ 60

(" u:

~ ffi 50

'ua:
UJ 40
0-

30

C
P,

20
~
~ 10c
::..
~

0
;-.
C:
(

1 0

0/0 +3"

0.0

o
Source

BORING B-911
Sample # Depth/Elev.

B~911-4 8.0-9.5'
Di;lte Sampled

8/08/06
uses
NO

Material Description

Brown silty sand.
NM % LL PL

19.6 NO ND

~ Client Dominion Nuclear North Anna

Project North Anna COL Project
MACTEC, Inc. o ND=Not determined.

Specific gravity is assumed.

Proiect No. 6468061472 I Fiaure

Tested By: --",J,-,--P-""D~ Checked By:=-;A=B=S ~_~ _



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORINGB-9Il

Depth: 8.0-9.5'

Material Description: Brown silty sand.

Date: 8/08/06

liql.lidLimit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Specific gravity is assumed.

Sample Number: B-911-4

Natural Moisture: 19.6

uses Class.: ND

Testedby:JPD Checked by: ABS

Dry
Sample

and Tare
(grams)

263.56

61.39

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

0.375
#4

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
0.00
0.17
0.77
9.12

24.35
40.09
43.36

Percent
Finer

100.0
100.0
99.9
98.7
85.1
60.3
34.7
29.4

Diameter Percent
(mm.) Finer

0.0340 22.6
0.0216 21.0
0.0126 18.5
0.0090 17.6
0.0064 16.0
0.0031 15.2

0.0013 H8

Eft.
Depth

13.2
13.3
13.6
13.7
13.8

13.9

14.1

Rm

19.0
18.0
16.5
16.0
15.0
14.5

13.5

K

0.0132
0.0132
0.0132
0.0133
0.0133
0.0132

0.0132

Hydroll1etertestuses·material'passing#lO
Percentpassing#tO based upon complete sample = 99.9
Weightofh¥drometer sample =61.39
Hygroscopic moisture.correction:

Moistweightandtare::: 27.98
DryweigJ;ltandtare =: 27.71
Tareweighf= 15...58
Hygroscopic moisture =: 2.2%

Table ofcomposite correction values:
Temp., deg. C: 12.2 28.6

Comp.corr.: -7.0 -2.0
Meniscus correction only =: 1.0
Specific gravity of solids: 2.7
Hydrometertype=: 152H

Hydrometer effective depth equation: L ::: 16.294964· 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.2 18.0 13.7
5.00 21.2 17.0 12.7

15.00 21.2 15.5 11.2
30.00 21.1 15.0 10.7
60.00 21.1 14.0 9.7

255.00 21.2 13.5 9.2
1444.00 21.7 12.5 8.4

DATA REPORT Rev. 0

'- MACTEC, Inc.

MACTEC ENGINEERING & CONSULTING, INC 1123/07



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 14.8 55.7 70.6 13.6 15.8 29.4

F i i

°10 Dt5 °20 °30 °SO °60 Dao °85 I 090 D95

0.0024 0.0177 0.0788 0.1930 0.2484 0.3764 0.4240 I 0.4926 0.6147

Fineness
Modulus

0.95

1/23/07DATA REPORT Rev. 0

"-- MACTEC, Inc. -'

MACTEC ENGINEERING & CONSULTiNG, INC



6 in. 3 in. 2 in. 1 in, y" in. rt4 #-fJ #20 #30 #40 #60 #100 #200
: i· I I' i'l : l ,

1'\

P

"
.... .....

r'\
\"

- _ ......
l\

\
1\

\
r\.

I
~

~

1'\

....
I

1

I
I,1 i

!I l I II
100 0.1 0.01 0.001

Fine

57.2 21.7

GRAIN SIZE - mm.
% Sand

...__ ~_._~-_... ~~~-

Coarse Medium

0.1 21.0

% Gravel
I~~c-o-ar-se--"''''r''''''''''-Fin;--

0.0 I 0.00.0
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1"-

Source Sample # DepthfElev. Date Sampled uses Material Description_~~~~~__

o BORJ1':fG B-911_--t----'B:=-.-..;:9--"-1.1".--.=.5-+--=-1.L1-__1..=:2"".5_'-+~__8"..IO=8"..IO=6~--+~--=-N--"-'D"'-. __--+~~~~~~~---'='-Brovvnsilty sand.

o ND= Not determined.

Tested By: JP-=Do...~~~~~~~~~_Checked BY: -'-==-=- ~~ ~~~~_~-



Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-911

Depth: 11-12.5'

Material Description: Brown silty sand.

GRAIN SIZE DISTRIBUTION TEST DATA

Sample Number: 8-911-5

1/15/2007

Date: 8/08/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: JPD

Natural Moisture: 17.3

USCS Class.: ND

Checked by: ASS

Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

230.11 0.00 0.00 #4 0.00 100.0

#10 0.17 99.9

106.36 0.00 0.00 #20 2.60 97.5

#40 22.38 78.9

#60 49.20 53.7

#140 76.86 27.7

#200 83.24 21.7

Gravel I Sand Fines
Cobbles

Coarse Fine Total I Coarse i Medium Fine Total Silt Clay I Total

0.0 0.0 0.0 0.0 I 0.1 I 21.0 57.2 78.3 I 21.7

D80

Fineness
Modulus

1.13

0.1186 0.2293 0.2860 0.4363 0.4978 0.5842 0.7253

DATA REPORT Rev. 0

MACTEC, Inc.

lvlACTEC ENGINEERiNG & CONSUL 71NG. INC 1/23/07



r Particle Size Distr bution Report!ASTM-422-63(02)
HYDROMETER

- -- f----- ~--+-----t--------------H_+_+__+- I~I------i-----1-----1

U.S. STANDARD SIEVE NUMBERSU.S. SIEVE OPENING IN INCHEeS

1Vz in. 3,4 in. 3/8 in. #140
6 in. 3 in. 2 in. 1 in. % in. #4 #10 #20 #30 #40 #60 #100 #200

100 i ill II II I I _---+~_+++t-+ T_+_-+---__~__+~~~--+-!"-HI~___f3'I.f_--+--I--i_"_ -1---------+I-I~--+IH___+__1__+__+I----+----

+-++-+-+---+----+---+-------+--~__t_+--+-+--+\_+i\-___\.'"'}--~~-f---~----

70 -r-- -I II--r-------~·I [-I 1\ I
60 1--- -- ~~ I+~ I+tI-I i---t--

I
+----+-------+--~-t-+-+---t-I____+_____t_\;____- ---------++-+---t--j----j----f----+---r--------++++-+--+----+-----1-------+------1

50 i t-,-rl~IITr_ \ I'
40

1 .. . . -11 I tI' H-~-f-++
I +-+---+-----t~-j---~+__-__H-

30 -1--- --- ---I···· -- ~ I----"'\.--+-I'H-+-+--+-+--+-----+-------------++-+-++-+

+--+-+-+-+------+--1---1

100 10 0.1 0.01 0.001

Fine

60.2

% Sand
GRAIN SIZE -- mm.

Fine-~---t-----:-Co-a--r·s·--e·---,-----:---M--:-e-:d-ium - I

0.1 1.8 18.0

% Gravel
Coarse

0.00.0

%+3"

o

o
Source

BORING B-911
Sample if Depth/Elev.

B-911-7 18.5-20.0'
Date Sampled

8/08106
uses
ND

Material Description

Brown silty sand contains weathered quartz fragments.
NM % LL PL

ILl ND ND

~ Client Dominion Nuclear North Anna

Project North Anna COL Project
MACTEC, Inc. o ND= Not determined.

Proiect No. 6468061472 I Fiqure Raleigh, North Carolina

Tested By: --"J'-'-p-=o'-- Checked By: =A-""B""'S _



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNl.lmber: 6468061472

Location: BORIl'-m B-911

Depth: 18.5-20.0' Sample Number: B-911-7

Material Description: Brown silty sand contains weathered quartz fragments.

Date: 8/08/06 Natural Moisture: 11.1

Liquid Limit: ND Plastic limit: ND USCS Class.: ND

Testing Remarks: ND= Not determined.

Tested by: IPD Checkedby:ABS

Dry
Sample

and Tare
(grams)

328.77

95.75

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

0.45

6.23
4.37

17.53
40.23

69.96
76.31

Percent
Finer

100.0

99.9
98.1
93.6
80.1

56.9
26.4
19.9

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.1 0.1 1.8 18.0 60.2 80.0 19.9

0.0754 0.1221 0.2140 0.2674 0.4233 0.4987 0.6334 1.0033

Fineness
Modulus

1.15

1/23/07DATA REPORT Rev. 0

1...... MACTEC, inc. J

MACTEC ENGINEERING & CONSULTING, INC
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0.0 2.0 71.7

~~~.~-----__+------+-----~_+_-----___ic__--~-~___+_'_~------_+--------~-

24.0 ND ND_
1---I
I

o SPECIFIC GRAVITY WAS ASSUMED.
ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

MACTEC, Inc.IClient _Dominion Nuclear North Anna

i Project North Anna COL Project

IH__--c-c-::S_ou_rc~_~~__+--::'-'__'::___'---'--"--'____I---=D.-:'-e"--:pthfEI~-'-.--+- Da:c.:cte---..S~a---.m2P-,-le--,-d---+_~U_SC-,-S ----I_~~~~----~---------,~aterial Description
--",,-~=--.±.---+-----,,9,-,-.6,,----,,-9~.1' 1Oc23-06 ND Light yellowish brown silty sand. _

IH------~-~--+~~-___l_----c-i---~-~-I-----~---i--------------·----.

~':Qject No. 6468061472 Ralei h, NQrthCClrQ 111

Tested By: LBJ Checked By: --,-A--,-B--,-S--,-'_~~--~~_~_



GRAIN SIZE DISTRIBUTION TEST DATA 1!15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-912

Depth: 9.6-9.1'

Material Description: Light yellowish brown silty sand.

Date: 10-23-06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: SPECIFIC GRAVITY WAS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Sample Number: 8-912-1

Natural Moisture: 24.0

USCS Class.: ND

Tested by: LBJ Checked by: ABS

Dry
Sample

and Tare
(grams)

266.30

99.74

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.27

1.97

14.70

63.08

73.53

Percent
Finer

100.0

99.7

98.0

85.3

36.8

26.3

Eff. Diameter Percent.
Rm Depth (mm.) Finer

19.5 13.1 0.0336 15.1

16.0 13.7 0.0217 11.6

11.5 14.4 0.0129 7.1

11.0 14.5 0.0091 6.6

10.0 14.7 0.0065 5.6

9.5 14.7 0.0032 5.2

8.0 15.0 0.0013 3.6

K

0.0131

0.0131

0.0131

0.0131

0.0131

0.0131

29.5
-2.0

Hydrometertest uses materialpassing# 10
Percentpassing#10basedupon complete sampl.e =100.0
Weight of hydrometer sample =99.74
Hygroscopic·•. moisturecorrection:

Moist yveightandtare= 42.23
Dryweightandtare = 42.08
Tareweight= 15.23
Hygroscopic moisture =0.6%

Table ofcomposite correction values:
Ti;!mp., deg; C: 12.8

Compo carr;: -5.0
Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type = 152H

Hydrometer effective depth e.quation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min,) (deg. C.) Reading Reading

2.00 21.8 18.5 15.1

5.00 21.9 15.0 11.6

15.00 21.9 10.5 7.1

30.00 21.9 10.0 6.6

60.00 21.9 9.0 5.6

240.00 22.3 8.5 5.2

1440.00 22.0 7.0 3.7

1- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC £7VGINEERING & CONSULTiNG. INC 1123/07



Gravel Sand I Fines
Cobbles

I I Fine~ Total
I l- ~I~Y ICoarse Fine Total Coarse Medium ! Silt Total

0.0 0.0
I

0.0 0.0 0.0 I 2.0 71.7 I 73:7 L20.8 I 26.3).)

~

I

I I Dac -1- I °90 -l- °95°10 °15 020 °30 I °50 °60 085

0.0184 0.0334 0.0528 0.0873-1 0.1365 I 0.1604 I 0.2241 I 0.2485 i 0.2832 i 0.3438

Fineness I;::)
I--'-'M"-"O,-",d,,,UI~US~I---_C_u_,-+-----=-~

0.54 8.70 I 2.57 I

'- MACTEC, Inc.

DATA REPORT Rev 0 MACTEC ENGfNEERTNG & CONSULTING. INC 1/23/07
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o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.MACTEC, Inc.

_D_~a~te_S_am~p~le_d-'---i-_-uNS'--'-Dc-S_-+- --------:--:---M:-a'--'-teria1De'--'-s-cr~ipt_ion----------j--N-l~M5-.7-% .- NLDL I NPDL -
10-23-06 --:L=ight.yel!owish brown silty sand. ~ =r=lI

Figure

Source Sample # I OepthfElev.
i- .---~.~._._---t---

o BORINc-,-G~B -9,--,.1=2_-+-...:B::--e:-9=12=-..-J==-"'-il 14: 1-15.6
I

~ I~-----~··
w
23'-..) !~t Dominion Nuclear N.:-::oco..:rt:",-h-,-A=n=na~ ---j

~EEoject North Anna COL Project

l~ro.i§ct No. 6468061472·

Tested By: -=::..:::- ~ Checked BY:.:..cA=B:...::S=-..' ~__~



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-912

Depth: 14.1-15.6

Material Description: Light yellowish brown silty sand.

Date: 10-23-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-912-3

Natural Moisture: 15.2

USCS Class.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

190.52

94.91

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained Percent
(grams) Finer

0.00

0.05
1.39

6.54
21.30

60.31

68.90

,

.Gravel Sand Fines
Cobbles

Coarse Fine I Total Coarse I Medium I Fine I Total Silt Clay I Total

0.0 0.0 0.0 I 0.0 0.0 I 6.9 I 65.7 I 72.6 I 27.4

°10 °t5 °20 °30 D50 °60 080 085 °90 I °95

0.0842 0.1445 0.1752 02655 0.3054 0.3655 I 0,4833

Fineness
Modulus

0.67

1.- MACTEC, Inc. --- .......J

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07
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Date Sampled uses
sw

Material Descrjption NM % LL PL

Olive brown weathered soft rock. ---_t---"-l-"-'S.,-,-7_+-"-N-",,D"'---I~N-,,-,I-=D '1I

o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.MACTEC, Inc.IClient Dominion Nuclear North Anna

~==::~::==:,:===:=OC=rt=:4=:==::=:~IC~4:~:==l'=r=Oj=ec=t=,=I~F==iq~lu~r==e=======c±;c=R=i==.~==•••• I=e=i~igFh~';c=N=o••.~O==... ·=rt=oh=c=•• =o\C==••.•••==a='7.•·.·==r=fQ=I=i"=.==(1=.=,=====================~I
Tested By: LBJ'-----c.. Checked By: ASS



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-912

Depth: 19.1-19.9'

Material Description: Olive brown weathered soft rock.

Date: 10-23-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: 8-912-4

Natural Moisture: 15.7

USCS Class.: SW

Checked by: ABS

! Gravel Sand Fines
Cobbles

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 14.5 14.5 10.7 53:8 20.4 84.9 0.6

Ory
Sample

and Tare
(grams)

215.75

119.27

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

31.30

54.27

73.49

85.86

98.51

114.11

118.27

Percent
Finer,

100.0

85.5

74.8

28.7

21.0

13.0

3.2

0.6

°10 °15 °20 D30 °50 °60 080 DBS D90 I °95

0.2042 0.2806 0.3858 0.8799 . 1.2760 1.4993 2.3804 4.4750 6.3382 I 7.8616

Fineness Cu CcModulus

3.44 7.34 2.53

'--_, MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. 1/23/07



Tested By:-"L=B=J~~~~~-__-- Checked By: 2-A=B'-.::S=-----~~-__,----~----



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Nuinber: 6468061472

Location: BORING 8·913

Depth: 42.0-43,5 Sample Number: B-913-8

Materia! Description: Brownish to yellow silty sand.

Date: 10-30-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

SPECIFIC GRAVITY IS ASSUMED.

ND=NOT DETERMINED.

Natural Moisture: ND

USCS Class.: NO

Tested by: LB] Checked by: ABS

Dry
Sample

and Tare
(grams)

302.30

135.53

Tare
(grams)

0.00

0,00

Cumulative
Pan

Tare Weight
(grams)

0,00

0,00

Sieve
Opening

Size

#4
#10
#20

#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00

1.70
8,00

26.40

52.60
89.90
97,80

Percent
Finer

100.0

99.4
93.6
80,1

60.8
33,5

27.7

Eff. Diameter Percent
Depth (mm.) Finer

n.o 0.0311 20,1

12.2 0,0206 15,0

13.1 0.0123 11.0
13,5 0,0089 9.2
13.9 0.0063 7.4
14.3 0.0032 5.6
14.8 0.0013 3.4

Rm

32.0
25,0

19.5
17.0
14.5
12.0
9.0

K

0.0132
0,0132

0.0132
0.0132
0.0132
0.0131
0.0131

29,5
-2.0

Hydrometer test usesmaterraLpassing#lO
Percent passing #10 based upon complete sample =99.4
Weight of hydrometer sample =135.53
Hygroscopic moisture correction:

Moistweight and tare = 28.43
Dry weight andtare = 28.38
TarevveIght =: 15.57
Hygroscoprcmoisture =0.4%

Table of composite correction values:
Temp., deg, C: 12.8
Compo corr.: -5.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H •

Hydrometer effective depth equation: L =16.294964 - 0, 164x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C,) Reading Reading

2.00 21.4 31.0 27.5
5.00 21.5 24.0 20,6

15.00 21.5 18.5 15.1
30.00 21.5 . 16.0 12.6
60.00 21.7 13.5 10.1

240.00 22.1 11.0 7.7
1453.00 22.0 8.0 4.7

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07



r-=-- Gravel -_~h~_~nd Fines
Cobbles f---

I I Clay ICoarse Fine Fine Total Silt TotalTotal _ Co~ Medium I

I0.0 0.0 0.0 I 0.0 I 0.6 I 19.3 I 52.4 I 72.3 21.2 6.5 27.7

I 010

I
D15 020 I 030 I D50 °60 080 085 090 D95

ty.OI03 T I
--

0.0207 0.0309 0.0882 0.1865 0.2446 0.4240 0.5115 0.6585 0.9686
-

Fineness
Cu CcModulus -

1.05 23.65 3.08

1..-.. MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07
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Particle Size Distribution Report!ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIE:VE NuMBERS

6 in. 3 in. 2 in.
W2

in. 1 in.% in. 'h in~J8 in. >4 #10 #20 #30 #40 #60 #100 #140 #200

HYDROMETER

100 10 0.1 0.01

GRAIN SIZE - mm.

0.001

o

%+3"

0.0

% GravEll % Sand % Fines
I----.-.----~ ....=...:.~c..:- __.-----+-- --_·-,-------~ =-==-,---'-__c-_~ .......,---j_-_._.~---._..---'-"- .c..:..c::..=...-..., ..._._.~

Coarse Fine Coarse Medium Fine Silt Clay

10

Source

BORING B-914
Sample it Depth/Elev.

Bc914-2 3.5c5.0'
Date Sampled

8/22106
uses
sc

Material p8:;criptiQn

Reddish brown clavev sand.
NM % LL PL

16.6 27 17

~~C=lie=n=t =D=o=nu='n=io=n=N=U=C=le=ar=N=o=rth==An=.=na=======:::::'::=====;:::======M===A='=O=<T::::... ==e==•.• ··••• =O=,,=.=1n="'=o=••-~====::::::::::::;:==o::s;::p=eC::::ifi;:::IC=g=Ta=v=itY=I;::·s=as=s=um=e==d=.==:::==========1===1===11

:::::: :Orth64::::::Proiect I FiGure Fl@lfiligh,.N~rthc;~rj;tlino I

Tested By: -=J'-'-P-=D '__ Checked By: ~A=B=S~_~_~__~'__



GRAIN•SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

location: BORING B-914

Depth: 3.5-5.0'

Material Description: Reddish brown clayey sand.

Date: 8122/06

Liquidl..imit: 27 Plastic Limit: 17

Testing Remarks: Specific gravity is assumed.

Tested.by: IPD

Sample Number: B-914-2

Natural Moisture: 16.6

USCS Class.: SC

Checkedby:ABS

Dry
Sample

and Tare
(grams)

227.99

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4

#10
#20

#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
0.32

1.73
0.86

6.97
21.02

41.68

45.35

Percent
Finer

100.0

99.9
99.2 .

98.3

91.2
75.0

51.3
47.0

40.3

38.0

34.5

31.0

27.5
21.7

17.2

Percent
Finer

Diameter
(mm.)

0.0291

0.0187

0.0111
0.0080

0.0058
0;0030

0.0012

Elf.
Depth

9.7
10.1

10.6

H.O
Il.5
12.4

13.0

Rm

40.0

38.0
35.0
32.0

29.0
24.0

20.0

K

0.0132

0.0132

0.0132
0.0132

0.0132

0.0132

0.0132

28.6
-2.0

Hydrometertestusesrnat~rial;passil1g.#l0

percentp~ssing#tObaseduponcompletesample= 99.2
Weight of l1ydrometer sample =86.22
Hygroscopic .mo.isture correction:

Moistweightandtare =29.74
Dry weightand tare = 29.53
TEireweigl1t= .•. 15.47
Hygroscopic moisture = 1.5%

Table of composite·correction values:
Temp., deg.C: 12.2

CoI11P. corr;: -7.0
Meniscuscorrectil.'m only = 1.0
Specific gravity of solids = 2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L = 16.294964 - O.l64x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.6 39.0 34.9

5.00 21.6 37.0 32.9
15.00 21.5 34.0 29.8

30.00 21.4 31.0 26.8

60.00 21.4 28.0 23.8
245.00 21.2 23.0 18.7

1457.00 21.7 19.0 14.9

I123/07DATA REPORT Rev. 0

MACTEC, file. --..1

MACTEC ENGINEERING & CONSULTING, INC



Cobbles
Gravel Sand Fines

"-Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.1 0.1 0,7 8.0 44.2 52.9 21.0 26.0 47.0

D15 DgO

0.52830.40350.33740.28920.1555_.L.- L..-__--I. --L -...l0.09760.00730.0023

Fineness
Modulus

0.65

1/23/07DATA REPORT Rev. 0

IIIIACTEC, Inc. .....J

MACTEC ENGINEERiNG & CONSULTING, INC



Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-914

Depth: 3.5-5.0'

LIQUID AND PLASTIC LIMIT TEST DATA

Sample Number: B-914-2

1/17/2007

Material Description: Reddish brown clayey sand.

%<#40: 91.2 %<#200: 47.0

Tested by: JPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

USCS:SC

Checked by: ABS

AASHTO: A-4(2)

Run No.

Wet+Tare

Dry+Tare
- Tare I

#8lows

Moisture

1 2

23.68 24.26
21.94 22.34
15.71 15.44

20 20

3 4 5 6

27.98
I·C···-I.. ··1 i

27.96l----+--f--+--+-+-.......L.-+-c..i-_+_+-+-H~_+_T_+-H....j

27.92l---+-+--+--+-+--+---+---,-_+-+_+-H~-+--T-+-H....j

27.9 f-----f---+--+--+--+--_+--;-.-+--+-+-T--j-j-+-i-i--+-i-+-H
~
~ :

12i27.88 f---+-+--f-'-+--+---j--c---'---+--+--t--H--+-+-t-T-+-H
o

:2:
27.861---+-+-+-+-+--L-+---:-

i
+--+-+-H-+++-+-H-H

.•.. ! I
27. 841---+--+--+--+- +---'----'--'--+--+-+-H-+++-+-H-H

27.821---+--+-+--+-+--+-.i._+-+-+-+-+-++--+-"-f-+-:-t

27.8I----+-+-+--+--+--+--+--f--+-+i,-+-+-++--+-++-'-1-1
...~ .. c-I--.I-"-I--I---!-C-,---I--I--I--i,-+I-T-T'I-"i-+-j-+-I

27.78 L--L_~-±---+~,....--'-_-!--'---'--::'::_-"--'i'-W.+:"::-,--,--,~
5 6 7 8 9 1O 20 25 30 40

Blows

Liquid Limit::: 27

Plastic Limit::: _-'-''--_

Plasticity Index:::: _ 10

Natural Moisture:::: -..J..§J5__

Liquidity Index= 0.0

Run No. 1 2 3 --i 4 I
~~~~~t=:--~--:-:-r:·:=====~=!=:'8--;-=--=------++----------~-1:-3-:-~---=--=---+------ 1---· ~-.-_~j+-I--------~----

Moisture 17.1 17.2 . ===J

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTiNG. INC 1/23/07



Particle Size Distribution Report!ASTM..422"63(02)
U.S. STANDARD SI!::VE NUMBERS HYDROMETER

I II !

t-r ' I i

I ·1
I~T

~._.

I I
I

I
.~~- --

601-+---+-

70 1--f----1.~--+-----+_i_l_l_+_+_+

801-+---i---\---H-j-+-+-I--+--

100 10 0.1
, I

0.Q1 0.001 I

GRAIN SIZE - mm.

o

%+3"

0.0

% Gravel • % Sanq
I-------...,..-~--------I_--'"".--.--...,...-~ -..c.J_-~-"---"""--------.........-............-f~"---

Coarse Fine Coarse Medium Fine

3.7 0.3 0.5 11.0 51.5
Silt

% Fines

33.0
Clay

o
Source

BORING B-914
Sample # Depth/Elev.

B-914-3 6.0-7.5'
Date Sampled

8/22/06
uses
ND

Material Description

Yellowish brown silty sand.
NM % LL PL

NO NO NO

• Client Dominion Nuclear North Anna

Project North Anna COL Project
MACTEC, Inc. o ND= Not determined.

e=P==ro~)ie==,c==tN,==o:=="==6==46=8==,06=14=::7==2=====!=I===F~iQ=!ur==e ======±=R==a==I==,==i~g.. sll'1d ,==N==.•• ==Q==•.•• r='t=I'1==C==....••••.==l:l==r::=;o==ls.in==.==l:l:=,'======================J
Tested By: -"'-'--=-_~ Checked By: ,-,A=B~Sc...,· ~



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-914

Depth: 6.0-7.5'

Material Description: Yellowish brown silty sand.

Date: 8/22/06
Liquid limit: ND Plastic Limit:. ND

Testing Remarks: ND= Not determined.

Testedby: .JPD

Sample Number: B-914-3

Natural Moisture: ND

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

364.95

105.68

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

1.0

.75

.375
#4

#20
#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00

13.55

13.55
14.78

16.35

1.76
12.18

32.97
64.10

69.20

Percent
Finer

100.0

96.3

96.3
96.0

95.5

93.9

84.5

65.7
37.6
33.0

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 3.7 0.3 4.0 0.5 11.0 51.5 63.0 33;0

0.1656 0.2164 0.3656 0.4330 0.5558 1.1384

Fineness
Modulus

1.10

1/23107DATA REPORT Rev. 0

....... MACTEC, Inc. --£

MACTEC ENGINEERING & CONSULTING, INC



100 10 0.1 0.01

Sample # Depth/Elev.

B-914-5 11.0-13.5'

I
0.001 II

--~----- II

Clay
19.9

i

i
NM% LL PL

ND ND ND

Silt
% Fines

-~---~

Material Description

Yellowish brown siltv sand.

Fine

52.3

I
1

I

% Sand

2L6
Medi~m I

GRAIN SIZE - mm.

ND
uses

4.1
Coarse

2.1

Date Sampled

8122/06

Fine

!

I

0.0

% Gravel
r--~C-o-ar-se~-~- I

0.0

%+3"

Source

BORING B-914o

c:: Client Dominion Nuclear North Anna
Project North Anna COL Project

MACTEC, Inc. o ND= Not determined.

Proiect No. 6468061472 I Fiaure Raleigh, North Carolina

Tested By: -"J,-,-P-=D,--_~__~__- Checked By: '--'==- - ___



GRAIN SIZE DISTRIBUTION TEST OATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORINGB-914

Depth: 11.0-B.5'

Material Description: Yellowish brown silty sand.

Date: 8/22/06

Liquid Limit: NO Plastic limit: NO

Testing Remarks: NO= Notdeterrnined.

Tested by: IPO

Sample Number: B-914-5

Natural Moisture: NO

USCS Class.: NO

Checked by: ABS

Dry
Sample
and Tare
(grams)

349.07

110.06

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

7.23
21.64

6.27

25.35

49.35

80.10

86.69

Percent
Finer

100.0

97.9

93.8
88.5

72.2

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 2J 2:1 4.1 21.6 52.3 78.0 19.9

Dl0 °15 °20 030 050 °60 DaD °85 DgO Og5

0.0754 0.1291 0.2390 0.3077 0.5514 0,6878 0.9707 2.6131

Fineness
Modulus

1.41

1/23/07DATA REPORT Rev 0

1..- MACTEC, inc. --'

MACTEC ENGINEERING & CONSULT1NG, INC



r=================================================
It Particle SizeDi$triQlItiQnReport/A~TM..4~~-E)3(O~)

I

II

I

HYDROMETERUS. STANDARD SIEVE NuMBERSU.S. SIEVE OPENING IN INCHES

6 in. 3 in. 2 in.
1

% in. 1 in% in. Yo in
3

/
8

in. #4 #10 12 #30 #4! #60 #100 #140 #200
100 r--c---,---'-~~mT't'-i-"-f':, c...,1\0-ITI"-;-;----"~: '-"-r;-n-~-P-"'---'----",+"-----,-T!fT-T~"-!!:7¥-I~~1 -'-~I~I-;-!!i,~,;--:--C-~-"----'--'-,--'---'---'---'----;----'

90 I~-f-- +---!---- '--I--H--t _+_1.._1_

80 I-~-I- +--t---~~-----H--I-I--+~l ~~l~t_I~--.~""n+t--+-+--+-----+--j--.. -----+H-++-+.---i--t----,-------+++++.+--+--+-----!--~-++++t--t--t-.. --I--- --+------II I I I '~I
70 i---t----i-..-----t---...----J--I-t---t--jt_I--j, 1-r------ l-rr--+--I"+--I~-....Ir---.:-----+--)...--- ..__........-C--+-i'_t- -+1......-'-..+--1

1

t--f-[---+---· ..·-t---~·___++-+-+---f_--+-+_-+--i------- ..t_+_+-t--+--i -j-~t-·-----t-
60~~~~I[-IL--I- ..~~II~~~~I~-~-+-----I~~~~~~~~~~
50 --1---+------+------++ -11- I-I~lll I I~i\
40 1-1- --+-t--c-----+-H~I ~.--r-f-- i~--t--t---ll---l+--+ ..--+---+t-···I++-+--+-~~- ----j------++f-+-+--+-+--+~-+-------H-i -+---j--+- -j---+----j-----I

11+1 II I \ I301---+--1------+.-.----+-++-+-+--+
1

1 L~ 1I I , ---HI--t-I-+---j---I--I~-'-+---"-'-H-+-i-t__+-t-----+--'---+------I

20 ~I-t-t I IH 11-1 r ' "t,
10 I----+----+----l----.----+-I

i

It-Irt-
I

, 1'

,

-+
1

, -- 'III--~I' I HI[II, I'I ll-L
j1j

----~I'~-t_t_t--+-+_t___.+_______t__-_+__-------t-i -'''''41.........'-+-+-----r----+------t-+ +-1+-1----+---+---1---1

oLL-L-.L_-JJ-liJ-LU-L-r--,-lJJ-U...J'-l-...L-L---U-LUlLl---.-J---J[l-1uf1.Ji""'--lr_IL-.n.J..I_"""(:J::-_-O--~:J1:1i:lhcB::t::J::Qt:==i:=:$.JW
100 10 0_1 0.01 0.001

_-+--_._C_I~ay~_~

2.6

% Fines

o ND= Not detennined.
Specific gravity is assumed.

-~~_..--~-------

Fine Silt

39.7 8.6

MACTec, Inc.

FiqureI

~lient Dominion Nucl.:.:ea=-r-'--N::o_rt=h=-A=--==nn=a'-- ~__--+
IProject North Anna COL Project

I
[proiect No. -6468061472

t::;:
(:) GRAIN SIZE - mm.

I % Gravel % Sand
,i % +3" -------.--.-------------------- ..------.---.

Coarse I Fine Coarse' Medium I
!I--I-----_._---------+--~=--:° 0.0 15.6 I 12.2 6.2 15.1 I
[~_ I I

I 1lH --==--::-:--=s::-::o:-::ur-=ce,----,---:-:-_+---::s=-a~m_'__p,=-e #=-----1'-:-D-=-'ep-,--th--=-!E-,--le~v.-+-:-_D-'-::catec::s_a_=m-'--pl-'-::ced---j~ USc::_:c-S~_+_-----=_='_____:_c:-- Mate'---ri-a-I_cD:-es--,-cr-'-ip-tio--,-n ---:--.--,---+--:cN~M_c%_+_. LL PL

01- BORING B-914 B-914-7 19.0-20.5' 8/22/06 ND YellowishbroWllooorlygraded sand with silt and graveL_+---20~.~8--t----'N_-D'~f---N_D~I

S -t---~·

~
'-J

Tested 8y: ..JP--,D= ~_~_~. Checked By:A.:-=B:.o=S:.----.- c------~-



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-914

Depth: 19.0-20.5' Sample Number: B-914-7

Material Description: Yellowish brown poorly graded sand with silt and gravel.

Date: 8/22/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: NO= Not determined.

Specific gravity is assumed.

Natural Moisture: 20.8

USCS Class.: NO

Tested by.: JPO Checked by: ABS

Dry
Sample

and Tare
(grams)

346.00

104.17

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

1.5
1.0
.75

.375

#10
#20
#40

#60
#140
#200

Cumulative
Weight

Retained
(grams)

0.00
53.86
53.86
71.32

96.09
117.59

23.79
48.14
79.85
86.48

Percent
Finer

100.0
84.4
84.4

79.4
72.2
66.0

62.8

50.9
35.5
15.4
n.2

Eff. Diameter Percent
Rm Depth (mm.) Finer

16.0 13.7 0.0345 6.8

14.0 14.0 0,0221 5.6

!l.5 14.4 0.0129 4.0

10.0 14.7 0.0092 3.0

9.5 14.7 0.0066 2.7

9.0 14.8 0.0033 2.4
8.0 15.0 0.0013 1.8

K

0.0132
0.0132
0.0132

0.0132
0.0132
0.0132
0.0132

28.6
-2.0

Hydrometertesluses material'. passing#lO
Percent passing #10 basedupon complete sample =66,0
Weight()fhydromet~rsample =104.17
Hygroscopic moisture correction:

Moislweightandtare = 31.69
Dry'iVeighfandtare = 31.62
Tareweighl= 15.57
Hygroscopic moisture =0.4%

Table of composite correction values:
Temp., deg. C: 12.2
Compo corr.: -7.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.5 .15.0 10.8
5.00 21.5 13.0 8.8

15.00 21.4 10.5 6.3
30.00 21.4 9.0 4.8
60.00 21.3 8.5 4.3

242.00 21.2 8.0 3.7
1446.00 21.7 7.0 2.9

"'- MACTEC, inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07



i Gravel
I I Sand Fines

Cobbles I I II Coarse i Fine ~rse Medium Fine Total Silt Clay Total

0.0 I \5.6 I 12.2 27.8 I 6.2 15.1 I 39.7 61.0 8.6 2.6 11.2

010

I

D15 I D20 030 °50 I D60 080 D85 D~jQ I
n __
~~tl

I --_.
0.0650 0.\032 I

r\ 1., f Ii 0.2060 0.4099 I 0.6702 10.2260 26.2437 30,8041 I 34.4455I V. [Jo"t i I

Fineness
Cu CcModulus

3.11 10.30 0.97

'-- ---:- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07



Particle Size Distr butlon Report!ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE: NUMBERS

1% in. % in. 3/8 in. #140
6 in. 3 in. 2 in. 1 in. % in. #4 #10 #20 #30 #40 #60 #100 #200

HYDROMETER

(

(

'::,_1_1_ ' fH_J'," r "t,,~~,-I f I' I I I III it'll , __
80 -! I ~ J -, '-Il-~ W ~ I ~~t,-+---+~-~---+-+-+-III_-~ --~--+-f--t--t--+-l----+---+i--' .---
70 I I I u - --+-1 j I~---+-----++-++-I- --+----+-----~-~---
60 : I ~~~I, ~~ 11 --+--+-.+--.... ,.-

~J '-+--+--"f__'~"-i---+_H ~

'" II+--+-+--+--+--'-+·--t--·----+t-+-i~l__·+_+___~+-.__j--~-+_H-f__+_ 1--+--+-+.~-..+.++-I--+--+---t---l-- +-.

30--i----4------+-----j-++T+-+I--+-

1

_+-1_j--- +_1+-+--+--+__+__---t------+-----..-++-H--+--+--I----j--·--- -.-~._---u~+r-..-+++-+--+---+---.__.---.++-r-+-t--+--+---+--..-j------

20 i-+·~+···-·····+------+-+--f---r·-·-·-·-.---. ---+++-+-. - - -'-,---+----+.++-+-+.+~t___+--.-+-..._.- ._j

t

(

o

%+3"

0.0

GRAIN SIZE - mm.
% Gravel I % Sand

-- Coarse ~·..c......c-F-in-e-lcoa~s~--- Medium

0.0 5.7 4.7 21.6
Fine
43.8

Silt

24.2
--'--~-~------11

11-+ --=S:..::cQu::..:..:fc=e f.----=S:.=am.:.:.o:p::.::i6...::#-+-=D=..=6=pth:..::..:/E:;:.:'6=V:....+--=D=ate:;:.:s::.::a::..::m.cp1e::.::·.~,----+_....-'u=s=c.::.s ~'-l--- ............c."...................._..,......,.,.....=Ma=te=.fi=al-=-De::.::.s=l::r~ipt=io:...n_~ - __I NM % lL Pl
o BORING B~914 B-914-9 35.6-37.1' 8/22/06ND Yellowish brown silty sand. I ND ND ND

o ND== Not determined.MACTEC, Inc.

Figure

Project North Anna COL Project

l~rOieCI No. 6468061472

~ Client Dominion Nuclear North Anna

Tested By: --=-'--=--_-- -_~ Checked By: '-'==---'-----'---- -'----~~-~-



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: NorthAnna COL Project

Project Number: 6468061472

Location: BORINGB-914

Depth: 35.6-37.1'

Material Description: Yellowish brown silty sand.

Date: 8/22/06

Liquid Limit: ND Plastic Limit: ND
Testing Remarks: ND= Not determined.

Testediby: IPD

Sample Number: B-914-9

Natl.lraliMoisture: ND

uses Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

266.62

101.00

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.75
.375

#4
#10

#20

#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

2.89

15.24
27.62

8.45
24.33
41.83
66.89

73.72

Percent
Finer

100.0

98.9

94.3
89.6

82.1

68.0

52.5
30.3

24.2

Cobbles
Gravel Sand Fines

Coarse I Fine Total Coarse Medium Fine I Total Silt I Clay Total

0.0 0.0 I 5.7 5.7 4.7 21.6 43.& I 70.1 I 24.2

Dao DgO

0.1045 0.2298 0.3204 0.7398 1.0719 2.140& 5.2649

Fineness
Modulus

1.58

J/23/07DATA P..EPORT Rev. 0

i....... MACTEC, Inc. -i

MACTEC ENGINEERiNG & CONSULTING, iNC
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,J 1Yz in. % in. 3/8 in.

6 in. 3 in. 2 in. 1 in. % in. . #4 # 0 #20 #30#40

GRAIN SIZEc mm.
% Gravel % Sand "/0 Fines

Olio +3" --- .....::.=....~--- --~ ..
II-+--'- /l_-_.__-+~~-_c.=....~;;a:::.:r-s:.:;e-_-_-_-+[ _ ___'F.ccin.:.::e'____c__+__'c::..:o:.=a.:.::rs.=.e_+_--M:.:=:ed::.:.:iu::.:.:m"---_+--_'----c-F=in'-'.";e:....------+-~-----=S::.:.:··-il.:..t------.._-·-_·-=.__---=C:.:.::"a=y --
o 0.0 0.0 0.1 0.5 10.3 63.6 19.5 I 6.011--------1

Source Sample # Depth/E1ev. Date $ampled uses MalE1rial De~c:ripliOIl NM % LL PL

II.O+-......-'B~O=R~IN-'.:G=B:....c:-9~1c..:.4_'""'-I--"'B'--'-9~1'_'4____'-1'_"O_+_----'4""O'-".6'--'--4:.::2::.-'.1,--'-+- ""'8/.:=:.2±:!.2/""O""6__._-+----"ND""'.=:'-_-+_~.........-'o-'----c-------"y'-"e""'nc><.()w~i""sh,.,.b~r'-"'o2Lw ....n-""si'-"ltLv-""sa=n=d'-. -i-=20"".""-S-l ND ND

c:: Client Dominion Nuclear North Anna

Project North Anna COL Project
MACTEC, Inc. o NO:;:: Not determined.

Specific gravity is assumed.

Proiect No. 6468061472 I Fiaure Raleigh, North Carolina

Tested Sy: -"J~P2:D",-- --- Checked By: .'-'A=B=S'- -~ _



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: BORING B-914

Depth: 40.6-42.1\

Material Description: Yellowish brown silty sand.

Date: 8/22/06

I..iquidl..imit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Specific gravity is assumed.

Tested by: JPD

Sample Number: B-914-10

NaturalMoisture: 20.5

uses Class.: ND

Checked;by:·ABS

Dry
Sample

and Tare
(grams)

348.80

98.63

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

Sieve
Opening

Size

.375

#4
#10
#20
#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00
0.39
2.05
1.69

10.28

32.34
65.79
73.33

Percent
Finer

100.0
99.9

99.4

97.7

89.1

25.5

23.5

18.0
15.0

13.5

12.0

10.5
8.5

K

0.0132
0.0132
0.0132

0.0132
0.0132
0.0132

0.0131

Hydrorneter·testuseslnaterial·;l'assil'lg#lO
Perc:entpassing:ll:l0 based upon;completesample = 99.4
Weight··.C)fhydr0ln.etj!rl;arnple =98•. 63
Hygri)scopicmoisturecorrection: .

Moistweightandtare = 25.41
Dry>~eightandtare = 25.29
Tare "",eight =.;' .. > i.; 15.55
l-IygroscC)pic moisture = 1.2%

Table of composite correction' values:
.Temp.,..de.g.C: 12.2 28.6

COI11P. corr.: -7.0 -2.0
Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydroriletereftectivedepth equation: L=16.294964 - 0..164 x Rm

Elapsed Temp. Actual Corrected
Time (mim) (deg. C;) Reading Reading

2.00 21.3 22.5 18.3

5.00 21.3 17.0 12.8

16.00 21.4 14.0 9.8
32.00 21.4 12.5 8.3
60.00 21.3 11.0 6;8

240.00 21.4 9.5 5.3
1454.00 21.8 7.5 3.4

Rm
Eft.

Depth

12.4

13.3
13.8
14.1
14.3

14.6

14.9

Diameter
(mm.)

0.0330
0.0216
0.0123
0.0088
0.0065

0.0033

0.0013

Percent
Finer

18.4
12.9

9.9

8.4
6.8
5.4
3.5

1/23/07DATA REPORT Rev 0

MACTEC, Inc. ...l

MACTEC ENGINEERING & CONSULTING. INC



Gravel Sand Fines
Cobbles

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.1 0.1 0.5 10.3 63.6 74.4 19.5 6.0 25.5

D10 °15 °20 °30 D50 °60 DSO Das DgO D95

0.0127 0.0255 0.0392 0.0941 0.1711 0.2156 0.3331 0.3770 0.4394 0.5670

Fineness
Cu CcModulus

0.86 17.01 3.24

1/23/07DATA REPORT Rev. 0

L....... MACTEC, inc. - -J

MACTEC ENGINEERING & CONSULTING, INC.



PL

ND

0.001

LL

ND

==.~

0.01

HYDROMETER

0.1

o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.
SPECIFIC GRAVITY IS ASSUMED.

#140

U.S. STANDARD SIEVE NUMBEfi<S

MACTEC, Inc.

Ralei h, North Caro naFi ure

Particle Size Distribution Reportl~STM-422..63(02)

10

U.S. SIEVE OPENING IN INCHES
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Source Sample # Depth/Elev DatEi SamplEid uses NM %

~BORl,.::..:N'.2:G~B~-~92.1-,-7~-c+--=:B:...c-9::....cl:...c.7~-1~3:.+_4~8:..::.5:.----:::.:53::.-.=--5'-+~-,,-9,---",-2:::.:5:.----0::o.:6=-~-+-~-,-N-'C'D=--~-+~~ ~~-----p~~"",-,~=~=-,--=sa"",nc:::d,-._~~ ~-+--,,-,-N=D'---l

~ I~==--'~~'-+-~--+----~
\-"-'
~ Client Dominion Nuclear North Anna
"J

Project North Anna COL Project

lfr~~ft No. ~~Q§H72
Tested By: ..L=B=J=---- ---~



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: SORfNG B-917

Depth: 48.5-53.5'

MateriaiDescription: Brownish to yellow silty sand.

Date: 9-25-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED,

ND=NOT DETERMINED.

SPECIFIC GRAVITY IS ASSUMED.

Sample Number: B-917-13

Natural Moisture: ND

USCS Class.: ND

Tested by: LBJ Checked by: ABS

Dry
Sample

andTare
(grams)

317,76

101.33

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

Cl.OO

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

1.80
12,50

36.70

55.20

77.40

82,90

Percent
Finer

100.0

99.4

87.2

63.4

45.3

23,5

18.1-

Eff. Diameter Percent
Rm Depth (mm.) Finer

19.0 13,2 0.0339 12.6

17.0 13.5 0.0217 10.7

13.5 14.1 0.0128 7.3

12.0 14.3 0.0091 5.8

10.0 14.7 0.0065 3.9

9.0 14.8 0.0033 2.9

8.0 15.0 0.0013 1.9

K

0.0132

0.0132
0,0132

0.0132

0.0132

0.0131

0.0131

29.5
-5.0

Hydrometer testusesmaterial passing#lO
Percentpassing#10 based upon complete sample :99.4
Weigl11:"bfhydrometer sample =101.33
Hygroscopic moisture correction:

Moistweightandtare = 26.94
Dry weightandtare = 26.92
Tareweight= 15.40
Hygroscopic moisture =0.2%

Table ofcomposite correction values:
Temp.,deg. C: 12.8
Compo corr.: -5.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydrometereffective.depth equation: L =16.294964· 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.5 18.0 13.0

5.0D 21.5 16,0 11.D

15.DO 21.5 12.5 7.5

30.00 21.6 11.0 6.0

60.DO 21.7 9.D 4.D

240.00 22.0 8.0 3.0

1440.00 22.0 7.0 2.0

"-- MACTEC, Inc. --,------- ---1

DATA REPORT Rev, 0 MACTEC ENGINEERiNG & CONSULTING. iNC i/23/07



Gravel Sand I Fines
Cobbles ._-_._'--.

Medium J I
---r---- -

Coarse Fine Total Coarse Fine Total I Silt Clay I Total

0.0 0.0 0.0 0.0 0.6 36.0 I 45.3 I 81.9 I 15.0 3.1 I 18.1
-

°20 D30 D50 I 060 080 °SS D90
I

°95 ID10 D15
f--.

I

- ------

I0.0194 0.0542 0.0863 0.1440 0.2896 0.3868 0.6718 0.7869 0.9530 1.2465

Fineness
Cu Cc IModulus .'---.

1.48 19.92 2.76 I

1...- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07



HYDROME:TE:R

o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

1 11
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-918

Depth: 1.8-3.2'

Material Description: Brownish yellow silty sand.

Date: 9-20-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Sample Number: B-918-2

Natural Moisture: 15.8

USCS Class.: ND

Tested by: LBJ Checked by: ABS

Dry
Sample

and Tare
(grams)

305.52

138.61

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0..00

Sieve
Opening

Si:ze

.375

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

3.70

8.40

17.30

41.50

72.80

112.00

120.20

Percent
Finer

100.0

98.8

92.8

86.5

69.2

46.9

19.0

13.1

Diameter Percent
(mm,) Finer

0.0328 13.0

0.0211 t 1.0

0.0 J25 8,4

0.0090 6.7

0.0064 6.1

0.0032 5.1

0.0013 3.4

Eff.
Depth

12.4

12.9

13.5

13.9

14.1

14.3

14.7

Rm

24.0

21.0

17.0

14.5

13.5

12.0

9.50.0131

K

0.0132

0.0132

0.0132

0.0132

0.0131

0.0131

29.5
-2.0

Hydrometer testuses material passing#10
Percentpassing #10 based upon complete sample =92.8
Weight ofhydrometer sample =138.61
Hygroscopic moisture correction:

Moist weightandtare =29.70
Dryweightandtare = 29.62
Tarel/Veight = \5.46
Hygroscopic moisture=O.Q%

Table ofcomposite correction values:
Temp.,deg. C: 12.8
Compo corr.: -5.0

Meniscus correction only =1.0
Specific gravity ofsolids =2.7
Hydrometertype =152H

Hydrometer effective depth equation: L =16.294964 . 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 2\.6 23.0 19.6

5.00 21.6 20.0 16.6

15.00 21.6 16.0 12.6

30.00 21.7 .13.5 10.1

60.00 21.8 12.5 9.1

240.00 22.2 11.0 7.7

1450.00 22.0 8.5 5.2

MACTEC, Inc.

DATA REPORT Rev 0 MACTEC ENGINEERiNG & CONSULTiNG, INC 1/23/07



Cobbles I Gravel I Sand I Fines

I

I
----,-----1------

I Coarse 1-----< Fine Total Coarse Medium Fine Total Silt I Clay Tota!_

I
__-C--

I 1 5.8 I 13.\
0.0 0.0 1.2 1.2 6.0 23.6 56.1 85.7 I 7.3I

010 D15 I D~
I

D50 I D60 080 D85

I

D90 I D95 I

I0.0\73 0.0866 1
0.2689 I 0.3384 0.6053 0.7730 1.2lQ;12~0.1108 i 0.1585

Fineness Cu CcModulus

1.55 19.51 4.28

1...- -....,. MACTEC, Inc. -.---'---------- ..J

DATA REPORT Rev. 0 ]'vlACTEC ENGINEERiNG & CONSULTING. iNC 1/23/07



Source Sqmple # .1 Oepth/Elev. Date Sampled uses Material Description NM % LL PL

Q~.-J30RING B-918 B-918-3 I 5-6'::i-.6'_-+-_~9/",=?~O/~07-6 ---+-_N,""",~D:,.---+----_..,__~B,-,-ro~wn.Uc·.·~i~sh~Y~le~1I~o--'.'w-,s~il~tvs~a~nd~. -~1.=..3,=,-.3-+---".N--'.'D=--~N,=:D:.-j1

§ iL+----------+--~..,----+i-----f--~..,----I-----------t----..,--..,-----~------------------+----+--1----11

2?, L'=[=:=:~"'=:~=:=:D=~=~=n.~==~==:=;:=:==:=:=.~==~=.~=;=~=.:=c~~~=n.=a=F~iqEu=re====o===~=R=..•..•=EZl=I=#~~•.•'.i~Mg~•. =;~.j~O=N==Ta~E==:rt""C==h=='==i~==.~==a==G=;=C)==I=i==n==a2•••• bO=~=N=DT===~=RE=O='TS=~=r=T=p~=~=~=~=A=~=J=.E=S=T=E=D="==__~~J
Tested By: --'L=B=J'---- ~ _ Checked By:.:...A=B::..;:S=- _



GRAIN SIZE DISTRIBUTION TEST DATA 111512007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-918

Depth: 5-6.6'

Materiai Description: Brownish yellow silty sand.

Date: 9/20/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-918-3

Natural Moisture: 13.3

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

171.77

85.02

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0,00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative.
Weight

Retained
(grams)

0.00

1.91

8.71

25.51

44.56

67.50

72.L9

Percent
Finer

100.0

98.9
88,8

69.2

47.1

20.4

14.9

Cobbles
·Gravel Sand I Fines

-- I I Clay
Coarse Fine Total Coarse Medium Fine Total Silt Total

0,0 0,0 0.0 0.0 1.1 29.7 I 54.3 85,1 I 14.9

020 D30 050 °ao 095

Fineness
Modulus

1.43

0,0754 0.1039 0.1557 0,2683 0.3388 0.5891 0,7143 0.9074 1.2620

......... MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07
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1\

II

II

I

13.7 ND N~I

HYDROMETER

#140

Material Description

Brownish yellow silty sand.

U.S STANDARD SIEVE: NUMBERS

uses

Particle Size Distribution Report/ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES

1112 in. % in. 3/8 in.
6 in. 31n. 2 in. 1 In. %in. t4 #10 #20 #30 #40 #60 #100 #200

1
!

1
1 I Ii i """"'-

~
:' ! i I I !

'\
\.

\
I 1\I

I 1\
\

\

--- \
\:,

-_._.~

I
...........-r--a.I ,I

-V-K>- .0

--U

1)( 1 0 0.0 0.001
o

50

10

30

70

20

40

90

80

60

100

o

IH ~S:.-=.o=.:.ur.::..:ce"--_----+-Sample # Depth/Elev. Date Sampled

o BORING B-9-,,1-"'.S_--+---"B::...-~9-,,-,1S::...--,-4 _1---~9--,--.-1 O:..o:.8_+-~9----,"'2::...0;..c--"-,06"-c-- I -----,,...:=_~t-

II

MACTEC, Inc.,
i Client Dominion Nuclear North Anna

IProject North Anna COL Project

biect No 64680614-72-.-----"'------Fi-u-re--------J Ilalei h,. ·NQrthGarQI na

o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

I

---~I
Tested By: LBJ Checked___----....,.c...--



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-918

Depth: 9.-10.8

Materiai Description: Brownish yellow silty sand.

Date: 9-20-06

UquidLimit: NO Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

NO=NOT DETERMINED.

Sample Number: B-918-4

Natural Moisture: 13.7

USCS Class.: NO

Tested by: LBJ Checked by: ABS

Dry
Sample

and Tare
(grams)

355.30

125.72

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative.
Weight

Retained
(grams)

0.00

5.90

9.60

32.10

59.10

93.20

100.90

Percent
Finer

100.0

98.3

90.8

73.2

52.1

25.4

19.4

3.6

14.8

9.8

7.8

6.7

6.3

5.2

Percent
Finer

Diameter
(mm.)

0.0328

0.0217

0.0127

0.0091

0.0064

0.0032

0.0013

Eft.
Depth

12.4

13.5

13.9

14.2

14.2

14.5

14.8

Rm

23.5

17.0

14.5

13.0

12.5

11.0

9.0

K

0.0132

0.0132

0.0132

0.0132

0.0132

0.0131

0.0131

29.5
-2.0

22.5 19.1

16.0 12.6

13.5 10.1

12.0 8.6

11.5 8.1

10.0 6.7

8.0 4.7

Hydrometertest.uses.materialpassing#lO
Percent passing #1 0 basedl,lpon complete sample:::98.3
Weight ofhydrometer sample =125.72
Hygroscopic moisture correction:

Moistweight and tare:: 28.22
Dry weightandtare = 28.17
Tareweight= 15.50
Hygroscopic moisture =0.4%

Table of composite correction values:
Temp., deg. C: 12.8

Comp.corr.: . -5.0
Meniscus correction only =1.0
Specific gravity. of solids =2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L =16.294964 - 0.164 )( Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.7

5.00 21.5

15.00 21.6

30.00 21.6

60.00 21.7

240.00 22.2

1455.00 22.0

1- • MACTEC, Inc.

DATA REPORT Rev. () MACTEC ENGINEERiNG & CONSULTiNG, INC ]/23/07



I Gravel Sand Fines
Cobbles ~ C

! I lMedium -,---cb ---:-Totall oarse Fine Total Coarse Fine Total Silt
I

Clay

0.0 0.0 I 0.0 I 0,0 1.7 I 25.1 53.8
I -

6,0 I 19.480.6 i 13.4 I

I I °30
I

°50 I D60 I D80 r D85 °90 I D~DiO 015 D:;W I
0.0222 I 0.0334 I 0,0786 0.1279 I 0,2368

I
0.3036 I 0.5241 I 0.6337 0.8091 I 1.1757-1I ,

Fineness I Cu CcModulus

1.28 I 13.65 2.42

"---------- MACTEC, Inc. ------------- -J

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, iNC 1/23/07



6 in. 3 in. 2 in. 1 in. Y2 in. !!4 #;1.1) #20 #30 #40 #60 #100 #200
1 I I !1 ! II ,y ......... 1'1 i I I ! Ii

!!"'\'\

1\
~

\
\

\

\
\
\

L
i\'h

f'J

----

I

Parth:;le.Si~e [)istriputign.RepQrtlASTNI~422-63(02)
HYDROMETER

#140
US. STANDARD SIEVE NUMBERS

3/8 in.74 in.1:12 in
u.s. SIEVE OPENING IN INCHES

50

20

10

30

70

60

80

40

90

100

I~ient Dominion Nuclear North Anna

IProject North Anna COL Project
MACTEC, Inc. o ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

If---p-ro-ie~c-t--N~o.-6-4-6-80-6-14--72-----'--~Fi-q-IU-re--~--,--.--jR(ileigb,NQrth}Qarqlina

Tested By: ---==-=---~~__~~______ Checked I3Y: -'--==-=-- ----- ~--



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-918

Depth: 13.2-14.7

Material Description: Brownish yellow silty sand.

Date: 9-20-06

Liquid Limit: NO Plastic Limit: NO

TestingRemarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sanlple Number: 8-91. 8=6

Natural Moisture: 13.9

USGS Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

256.88

130.00

Tare
(grams.)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size'

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.30

3.65

25.56

55.12

92.50

100.96

Percent
Finer

100.0

99.9
97.1

80.2

57.5

28.8

22.3

Cobbles
Gravel Sand Fines

I
. ,-

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

I
-

0.0 0.0 0.0 0.0 0.1 19.7 57.9 77.7 22.3

D10

Fineness
Modulus

1.07

0.1116 0.2083 0.2646

.D80

0.4222 0.4876

°90

0.5809 0.7366

......... MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC. J/23/07



6 in. 3 in, 2 in. 1 in. Yz in. #4 #10 #20 # lO #40 #60 #100 #2(0
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Tested By: -=.::=-_~~-~ _ Checked ay: A8S: ~_____
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B"918

Depth: 22.4-23,9

Material Description: Brownish yellow silty sand,

Date: 9-20-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED,

ND=NOT DETERMINED,

Tested by.: LBI

Sample Number: B-918-8

Natural Moisture: 17,8

USCS Class.: ND

Checked by :ABS

Dry
Sample

and Tare
(grams)

249.31

120.79

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

3.45

9,88

12.64

16.89

33.94

85.46

96.66

Percent
Finer

100.0

98,6

96.0

86.0

82.6
69.1

28.1
19.2

Cobbles
Gravel Sand

Coarse Fine Total Coarse Medium Fine Total Silt Total

0.0 0.0 104 2.6 13.4 63.4 79.4 19.2

020
f------c+--- --+-

0,0779

Fineness
Mod~

1.11

D30

0.1117

050

0.1693

D60

0.2053

Dao

0.3604

090

1.2354

095

1.8085

'-- MACTEC, inc.

DATA REPORT Rev. () MACTEC ENGINEERING & '.-.VHU'JL"l INC 1/23/07



LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORrNG B-91 9

Depth: 1.5-3.0'

Material Description: Brown sandy clay with silt.

%<#40: ND %<#200: ND

Tested by: JPD

Testing Remarks: ND= Not determined.

Natural moisture = 18.6%

Sample Number: B-919-1

uses: ND

Checked by: ABS

AASHTO: NO

Run No.1
Wet+Tare

Dry+Tare

Tare
# Blows

Moisture

24.84
22.59

15.72
22

32.8

2

25.07

22.69

15.51
22

33.1

3 4 5 6

J.21 __ + ·_·I~_I I~__k--~:~----i----+~i--I---+--+I--H-+-i+i~+-I
33 151----+__+--+-+--+__--'-----+--+-+--+--2---+-J+--~_+_H_+_H

33. II,__---J--+----+---+-+---+--+-------------+-f--+l-+--+-+--+---+-H

33.05 I-----I--I---+-+--I----f---------+-+-+--'--!--f-L--,--+_+_f-+-y

~ .J.)

::J Ic-,--_I,---~I--I--+---+----+--_+____+__+---I___+=_t_H-+__r_+_-r__H

.'032.95 I-----I--+--+_+-+--+--'---'-_+-+-r=_t_r+-+--r-+-f-+-H
o

;:s: 32.9l) f------t--+--+-+--f--+------+------j------j--+-+---++-+--+-+-+-H-H

32.0J

32. 81------4---f---+---+-+---'--!-----'----l------'--+-+--+-H-H--f-H--H
1- ~_I,__-I_--I--c-I-_-+-----,-l-------'_-:--~I-_+_+I-+__+-I-H--LH

32.75I---+----+----+--+--+------------------~,-----+--+--'-+-'---+-+-~-+--'-I

Liquid Limit= __32 _

Plastic Limit= 21

Plasticity index= 11

Natural Moisture= 18.6

Liquidity Index= -0.2

~m~. 1 2
Wet+Tare 26.06 24.58

3 4

Dry+Tare I 24.23 22.99
---=--:.=-=------+----=--:.:.....:-~----~.---~--____j-~--------'r___-----------~

__~T..:...a:_=re:+_-<-.:..:15:....:.<7'--1'--------+---~L5:..:.::...5-'::...-.---+--------+--------t----------------------
_-,-M...::o.:..:.is:_=t;:..u:_=re:...L.__.::::..21.5 21.3

Wet+Tare I Dry+Tare L- Tare ±= Moisture
_____36.97 L 33. 63 ~L__15.7l..<_ 18.6=----__

1.- MACTEC, Inc.

DATA REPORT Rev_ 0 MACTEC ENGiNEERING & CONSULTiNG, iNC 1/23107



IIHYDROMErER

'\

U.S. STANDARD SIEVE NUMBERS

II
i

0.0 2.5 3.6 37.0 40.3 16.6 I

Particle Size Distribution Report!ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES

1Y2 in. % in. 3/8 in. #140
6 in. 3 in. 2 in. 1 in. %In. #4 #10 #20 #30 #40 #60 #100 #200

0.0

%+3"

100 ! I 1
1

1'1 I II 1 fill II II I I[

90 ~-----j~--lttT- II~" I

I

50 ' 1-~---' I I �-+-+--+------..-t+.+-+-+-+----if-+-___+_--~-----+-+I+_,HI-----II---f--'\.,rr~---+----------c--++++-+-+--+----+-------+-----++++-+----!-----I-----+----+---------J

- II '\
II \. II

:----~~~~-~1,-f--~·-f~~~I~II~1~'~·~1~~·~,,:I~·'~~~~-
1: ---+-1-...--\----- f--------l-1-++-11r 1-+++1 -+-+-1

1

-- +--+,-+------+H--+---+--+---+----
1

-+-----J----.----- -+-++--I-+--+--+-...-+--~ - -I [[1---+-+--+...--+-------1

r-- 10_0..- - ---10,_ .,..- ........::=;GuRA~Ill.N~S~IZ>!=.E.......illm!.!..!m...... - 0,_.1-,..-- -_--0.-01-,-.------0,001 II
"/" Gravel %Salid % Fines ---j

~---C-o-a----rs-e..c...:...c:=+-I~.:.-.- F~i-n--e~~-I~C----oa-rs----e-----.----~----M----ed·~iu--"'m=---=..c=c..:..=.,·-~-------F"'---ine·~-----+----~-----sill----=--- ...~----clay-----=1

o

NM% LL PL I

11.1 ND -~I
I

t
II

--JRaleigh, North CarolinaFiQure

IrrOiect North Anea COL Pmjec'

~Oiect No. 6468061472 . I

1H============::;:=±=====:::;:::::::=::::±::::::::;::::::::::::;::::::::i===::;:::::::±::::::::::==t====:::±:::::::::::::=::::::::=::::=±:::===::::::=:=======:~===;:===r====11I Source Sample # Depth/Elev. DatEd3arnplec:t uses MalerialDescription

Tested By: ..=.:...=- -------- ---- - Cheeked By,::.,:A=B.=S - -----



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORma B-919
Depth: 5.9-7.4'

Matel'ialDescription: Brownish yellow silty sand.

Date: 9/13/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Tested by: IPD

Sample Number: B-919

Natural Moisture: 11.1

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

310.65

110.83

Tare
(grams)

0.00

0;00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10

#20

#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00
7.83

19.00

18.87
43.64

62.04

85.01
91.20

Percent
Finer

100.0
97.5
93.9
77.9

56.9
41.3

21.9
16.6

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 2.5 25 3.6 37.0 40:3 80.9 16;6

020 030 D50 060 °ao 085

0.0944 0.1594 0.3386 0.4690 0.9212 1.1399 1.4857 2.2821

Fineness
Modulus

1.79

1123/07

__________ MACTEC, Inc. .......J

MACTEC ENGINEERJNG & CONSULTING, INCDATA. REPORT Rev. 0
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GRAIN SIZE" mm.

U.S.STANDARD$IEVE NUMBERS

0.6
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I II I IT

0.0

-~coarse,,&-~~~e-1-,F-ih-e~---I~c-oa-rs~e-----,---------M-e-di---'u~'-"---·o'=sa=-n=dT""""""""~~F-in~e -------.+------ ------S-iit~~o=7'o-'----F~il1..:.e=--=s---~c~-y----

3.7 37.9 38.8 19.0------'

I
i
!

I

U.S. SIEVE OPENING IN INCHES
1Y2 In. 3); in. 3/8 in.

3 in. 2 n. 1 in. % in.

100

Particle Size D stribution FJeportlASTM-422-63(02)
HYDROMETER ' I

#140 I
~ i~f #30 #f! #ro #l?O 1 #2

1
°0 I I

-t-----.-i-++++--fc--+-----I'---------,-----.--+-HH-+-----+-+-~!__'_~+___-~~---j-H-- - ~~+-------+----~ ---f--- -j--~ i I

--t
l

_- f'II' I I-~ - +1'-1-
1

- --.---+-c---------+++-+-+-j- --+1-4, I
-' \1 I

+----I-------H-+--t-++--+---·+----+----------++--+I-tl 1-----+-------+--+----------- 1-1-1- \ • III!-+ 1- - I

Jill \ 1 Illitr1t--·
I--t--+------t-~----HH-+++-----+----+__----+-------++-:i-++-+-+'- I -+---t\---'Irl-'--------t~___++-++ -- ~ -r~-

---t-----+--------+------------++-++-+-+-+--+-+---~-++-t--+-1-1___ f-------I-----+-------H--+-+-+-I-+--+_-+~-"'+------J I i

IW ',-
I

I
I1 ~~

~
~ 6 in.

E
100 1

~ 90;..:

~
:' 80

~I I I
70 I

I
0: I

~~
60 -t

C u:: I
I

f~ 50

~~
~ 0:
~ w 40
~ (L

~

~
30

20
Et

10
t
t:;

0-~
t:;t

%+3"

°1 0.0

I
1_+ - Source

° BORING B-919
Sample #

Bc919-5
Depth/Elev.

11.0-12.5'
Date Sampled

9/13/06
uses
ND

Material Description

Brownish yellow silty sand.
NM%

11.2
LL

ND
PL

ND

::--If-t--~~-~~~_+~~~-+---~~_+~~---~---+__~---.----+----------~~------------~~~~---~~~------t-~---+~~t---~ll

~ Client Dominion Nuclear North Anna

Project North Anna COL Project
MACTEC, Inc. o ND= Not determined.

Proiect No. 6468061472 I Fiaure Raleigh, North Carol na

Tested By: ----"J'--'-P--"=D'---_~~ CheC~edBy: ::.....:A=B=S ~ _



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNl.lmber: 6468061472

Location: BOR1'NG B-919
Depth: 11.0-12.5'

MateriaFDescription: Brownish yellow silty sand.

Date: 9/13/06

Liquid limit: ND Plastic Limit: ND

Testing Remarks:ND= Notdetermined~

Tested by: JPD

Sample Number: B-919-5

Natural Moisture: 11.2

USCS Class.: ND

Checked by: ABS

Ory
Sample
and Tare
(grams)

233.38

96.22

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10

#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
1.40

10.00
16.33
38.12
53.60
72.06
77.17

Percent
Finer

100.0
99.4
95.7
79.5
57.8
42.4
24.0
19.0

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0:0 0.0 0.6 3.7 37.9 38.8 80.4 19.0

°95

1.8735

°90

1.3427

°as
1.0562

020 030 DSO 060 Dao
(-----+-----+------j-----+-----+--------j-----+--__--+-- ---f-------l

0.0808 0.1470 0.3288 0.4555 0.8665

Fineness
Modulus

1.69

1/23/07DATA REPORT Rev. 0

1..... MACTEC, Inc. --'

MACTEC ENGINEERiNG & CONSULTING, INC



Particle 5 ze Distribution ReportlASTM-422-63(02)
HYDROMETERU.S. STANDARD SIEVE NUMBERS

#140
#4 #10 #20 #30 #40 #60 #100 #200

U.S. SIEVE OPENING IN INCHES

1Yz in. % in. 3/8 In.
6 in. 3 in. 2 in. 1 in. Y2 in.

GRAIN SIZE - mm.

.....k~,· .1 II III I 1 I I !

+-~ ~K~I tjl-+----+--+--~-....--+H--T-t-+- I I

80 J ''''i l' JI
: ~I "-1-_1+-

1
-1-+--+-+-1-+----+-..-.-I~---I-+.+-+--+-+~+--+------I.-----+'++ ~-t_~.~-+--+----t----f-------,--+++-+-+--+Irt=I--.~ ff-+--t-!.--+.-+----+~--1

I I '\.- I I I I
50m-±~ I.:

J
"1\1---.

4°----l- .~ I --++++-+-+---+-·-+----+-..·- .. -1

~ ---I-+----+--'-----j---------+-+·-+-+-t-.+-+--+---+--.--'------++~k ! I~
': tt-j-1H-'\H-t·-+--t----eil-+---\--r ··-IJ; . ,T:7i-X'--T"::'-"""""'O--~~l ITJ-I'.L-lr--l-.I_+r--a_-",,"-:::--'=:-,---

100 10 0.1 0.01 0.001

% Gravel % Sand % Fines

" + O!<.::::.O+::.:::3_" -+f----_.-~-~c~o~a-:.::-r-s~e~~~+,---I~-"'-~·~F.::.:in~e~~---+------'--~c-=o:.::.a-~::.::.rs-~e~~ -'-l-~_---"--·-_M-=-e·d-'.::.I~.u_=_m~~~~:~~~~~~F=--ic.:.;n·e---~~~·~___if__-~-~-~~~~~~~S-~il~t-_-_·~·~-~-_--.~---~-.,_- ~-_-_---_--_C-~la~Y~__
,;: 0.0 0.0 I 3.7 11.6 35.0 28.9 10.8 10.0

I

I I

o
Source

BORING B-919
Sample # DepthlEh:w.

B-919-7 18.9-19.4'
DatE:! Sampled

9/13/06
uses
NO

Material Description

Brownish yellow silty sand contains gravel.
NM % lL PL

13.8 ND ND

c:: Client Dominion Nuclear North Anna
Project North Anna COL Project

MACTEC, Inc. o ND=:Not determined.
Specific gravity is assum~d.

Proiect No. 6468061472 I Fiaure Raleigh,. North Carolina

Tested By: --"J'-'-P-'=D"--~--~-------Cheeked By: .·:....:Ac=B...=S ----c - ----



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number:. 6468061472

l.ocation:.BORI~~G ·B-919

Depth: 18.9-19.4' Sample Number: B-919-7

Material Description: Brownish yellow silty sand contains gravel.

Date: 9/13/06 NaturaliMoisture: 13.8

liquidl..:imit: ND Plastic Limit: ND USCS Class.:ND

Testing Remarks: ND= Not determined.

Specific gravity is assumed.

12/18/2006

Dry
Sample

and Tare
(grams)

294.58

95.66

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375
#4

#10
#20
#40

#60
#140
#200

Cumulative
Weight

Retained
(grams)

0.00
11.02
45.11
17.36
39.48

68.54
72.14

Percent
Finer

100.0

96.3
84.7
69.3
49.7
37.0
24.0
20.8

23.5
21.5
19.0
18.0
17.0
15.0
11.0

K

0.0132
0.0132
0;0132

0.0132
0.0132
0.0132
0.0132

HydrolTlE!tertest·.usesmaterialpassing#TO
Percenlpassinl;i#tObaseduponc.ompletesample == 84.7
Weightof··tlydrometersample==95.66
Hygroscopicmoisture:correction:
Moistweighta~dtare= 25.84
Dry weightand tare == 25.65
Tareweight== ... . .. 15;54
liygroscopicmoisture =·1.9%

Table of c()mposite correction values:
Temp., deg. C: 12.8 28.0

Comp.corr;: . -7.0 -2.5
Meniscus correction only = 1.0
Specific gravity of solids == 2.7
Hydrometer type = 152H

Hydrometer effective depth equation: L= 16.294964 - 0.164 x Rm

Elapsed Temp; Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.2 22.5 18.0
5.00 21.2 20.5 16;0

15.00 21.2 18.0 13.5
32.00 21.3 .17.0 12.5

78.00 21.3 16.0 11.5

247.00 21.4 14.0 9.5
1440.00 21.3 10.0 5.5

Rm
Eft.

Depth

12.4
12.8
13.2

13.3
13.5

13.8

14.5

Diameter
(mm.)

0;0330

0.0212­
0.0124
0.0085
0.0055
0.0031
0.0013

Percent
Finer

16.0
14.3
12.0

11.2
10.3

8.5
4.9

MACTEC, Inc. -- ....1

DATA REPORT Rev. 0 MACTEC ENGiNEERiNG & CONSULTING, iNC 1/23/07



Cobbles
Grav~1 Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 3.7 3.7 11.6 35.0 28.9 75.5 10.8 10.0 20.8

D10 °15 D20 D30 °50 DEm DSO D85 OgO °95

0.0050 0.0254 0.0673 0.1685 0.4291 0.6050 1.4724 2.0418 2.8480 4.1886

Fineness Cu CoModulus

2.11 122.17 9,48

1........ MACTEC, Inc. ---1

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07



Particle Size Distribution Report!ASTM-422-63(02) 1

0.001

8.1
Clay

0.01

HYDROMETER

0.1

GRAIN SIZE- mm.

10

0.0 0.0 0.4 8.2 57.3 26.0

% Gravel % Sand % Fines
;---~._~~~~~~_._ ..._. --+-~~---,-.--,_.- .._-_.._.~~~~~ c---..---~ ...._---t--~~-""--'---"-"---~---.._---_.._---

Coarse I Fine Coarse Medium Fine Silt i

100

U.S. SiEVE OPENING IN INCHES U.S. StANDARD SIEVE: NUMBERS
1% in. % in. 3/Sin. #140

6 in. 3 in. 2 in. 1 in. % in. 114 # 0 #20 #30#40 #60 #100 #200
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~
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0

o
Source Sample # Deplh/Elev.

BORING Bc9191; B~919-13 51.3-52.8'
Date Sampled

9113/06
uses
ND

Material Description

Yellowish brown silty sand.
NM % LL PL

17.9 ND ND

II

IRaleigh, North CarolinaFiQureProiect No. 6468061472 I

"- It-t--------....--+t-- -+ ----------+- - +--'>--- -,-j-- -------- -~~~ ----- --------_+_-___t--+---11

t:::J 1F================:::;::====::::::::::±:==:::::::::::::::::;::::::.:::===r=:::::::==:==::::::::::::==::::=====::::':::==:====:==:=t=:=========::::::::::===:::::=::======:==========::!:::::~I
~ Client Dominion Nuclear North Anna IVIA.CTIiC,ln()~ 0 ~~~i~~~~:~~~ntsn~~~umed.

Project North Anna COL Project

Tested By: --"J'-'--P""D'--__- __~__ Checked ay:"'-'A""'B=S --- ---



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-919

Depth: 51.3-52.8'

Material Description: Yellowish brown silty sand.

Date: 9/13/06
Liquidl..imit: ND Plastic limit: ND

Testing Remarks: ND= Not determined.

Specific gravity is assumed.

Tested by: JPD

Sample Number: B-919-13

Natural Moisture: 17.9

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

338.90

60.82

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

1.40

1.55

12.83

33.54

39.99

Percent
Finer

100.0

99.6

97.0

91.4

78.6

44.7
34.1

19.0

16.0

13.0
12.0

11.0

9.5

8.5

K

0.0132

0.0132

0.0132

0.0132

0.0132

0;0132

0.0132

Hydrometertesfuses .materialpassing#lO
Perce!'ltpassingttlObased upon complete sample = 99.6
Weight()fhydrometer sample =60.82
Hygroscopic·moisture.correction:

MoistYieightandta.re::: 26.03
Dryweig~tandtare= 25.64
Tareweight= .. ' .. 15.39
I-Iygroscopi,; moisture = 3.8%

Table of col1lPositecorrection values:
Temp., deg. C: 12.2 28.6

Comp.corr.: .••. .• -7.0 -2.5
Meniscus correction only:: 1.0
Specific gravity.ofsolids '" 2.7
Hydrometer type =152H

Hydrometer effective depth equation: l. '" 16.294964 - 0;164xRm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.5 18.0 13.6
5.00 21.5 15.0 10.6

15.00 21.6 12.0 7.6

30.00 21.5 11.0 6.6

60.00 21.3 10.0 5.5
251.00 21.6 8.5 4.1

1445.00 21.7 7.5 3.1

Rm
Eft.

Depth

13.2

13.7

14.2

14.3

14.5

14.7
14.9

Diameter
(mm.)

0.0339

0.0218

0.0128

0.0091

0.0065

0.0032

0.0013

Pereent
Finer

22.8

17.7
12.7

11.0
9.2

6.9

5.2

'-- MACTEC, Inc. ....l

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC li23/07



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0,4 8.2 57.3 65.9 26.0 8.1 34.1

0.0075 0.0169 0.0265 0.0613 0.1219 0.1554 0.2612 0.3110 0.3913 0.5854

Fineness
Cu CoModulus

0.64 20.66 3.22

'-- MACTEC, inc. -'

DATA REPORT Rev. 0 MACTEC ENGiNEERiNG & CONSULTiNG, INC 1/23/07



o ND= Not determined.

U.S. STANDARD SIEVE NUMBERS

MACTEC, Inc.

Ralei h, North Carolina

U.S. SIEVE OPENING IN INCHES
1% in. 'l4 in. 3/8 in.

6 in. 3in. 2 in. no. Y, in. U #10 #20 #30 #40 #60 #100 M2CO
I I I I I r :r "'r-.

~i,
, : i i, I

I

\
\
\
\
\

(~

I'
I\h

100 10 1 0.1 O.l 0.001
o
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Particle Size Distribution

30
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[

If Project No. 6468061472

IPro'act Norih Anna COL Pro'ect

!I-.+-_.-,-.....:::...So=:=u==fc=s--::-__-t--=-Sa=m;.:xp:.:::ls=#-+--=.D.::;:sp:.::th.::.,:/E:::;IO=-:v-'-.-i-.::..:D:.:a=te=S::..::a::.::mr,:pl.=.=ed=--+_---'u:;:S=.=c-=-s---+---------.:.:.M:::at:=sf:.:::ia::,:1D::,:S:::.SC:::.f:;:.iPti::·o:.:.:.n ..--l...:N..:::.M::-o.:.:Yo+--.:L=L-J..-.:..PL=__HI

1f-0+--,-'B:o::.O=R""'INc;.;G~B:.--9""2""'O'____/_---"='B=-9"-2o'-"O'-=-3~1--'6"--~7.""'5-1 ----jL-------'9'-'-/6"'"-/~06"'-- _ _t_-~N~D::...-.--+_--------==D:=.ark~ yellowish brown silty sand. 24.1 ND--+ ND I
I '
II-+---------+,------j------+-------j----------j~-----------------_· I
ICHent Doininion Nuclear North Anna

Tested Bv: JPD __ Checked By: ABS'---- _



GRAIN SIZE DISTRiBUTION TEST DATA

ClieAt: Dominion Nuclear North Anna

Projut: North Anna COL Project

Projut Number: 6468061472

location: BORING 8-920

Depth: 6-7.5'

Material Description: Dark brown silty sand.

Date: 9/6/06

liquid Limit: ND Plastic limit: ND
Teeline Remarks: ND= Not determined.

Teeled by: lPD

Sampm Number: 8-920":3

Natural Moisture: 24.1

uses ""lIl!!:l»'I'ii.; ND

Checked by: ABS

Dry
Sample

aQd TMe
(grams)

198.68

60,85

Tare
(grim'll!!)

0.00

0.00

Cumulstlvl!l
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Si~l!I

.375

#4

#10
#20

#40
#60

#140

#200

Cumulative
Weight

Retained
(gram8)

0.00
0.56

1.60

0.39

2.78
12.33

31.02
35.82

Percent
Finer

100.0

99.7

99.2

98..6

94.7

79.1

48.6

40.8

°10 °15 °20 0;»0 DSU IJso 010 Des D90 °ss,..-----._-_.-------- ~------ ---
0.1114 0.1509 0.2563 0.2956 0.3478 0.4441

Fil'lenltss
Modulus

0.60

DATA REPORT Rev. () MACTEC ENGINEERlNG & CONSUL77NG. INC 1/23/07



Particle Size Distribution Report!ASTM-422-63(02)
U.S. STANDARD SIEVE NUMBERSU.S. SIEVE OPENING IN INCHES

1Y2 in. 3,4 in. 3/8 in.
3 in. 2 in. 1 in. % in. #4 It:lO #20 #30 #40

#140
#60 #100 #200

HYDROMETER

III ! II I II i! I I T ~f\

I--+-l'-~-+'----- --t-+-I-+-+-+--+---+-----i-----.~.----+_i-+_t_+__+__I___I-+~----___I+++_+__t__

I

I II I I I I II I II I I I

-f-- -i~- ---- I-I +1-- -
'll+-+-+------+~-~---~-++++-+-t---+--t-----+-\\ I: ~ 1-1-1 il-t -1--

l---+---i---+---~+++_I_+_+__+~--+________I----~--H+I-t-+-+--+~-----+------___I-+_+_+_I_+~~+__+~~--\-_+I_+_+I-+-II ~i- T 1'1- +--

I "'-k, 1_.. .f~ +-j----~---i
I I - ~~ .

I I I I ~I ~~.-=- ------~-~~~

100 10 0.1 0.01

GRAIN SllE" mm.

0.001

0.0 0.0 0.0 3.1 I 69.2 21.3 6.4

o
Source

BORING B-920
Sample # Depth/EI~v.

B-920-7 18.8-20.3'
Date $ample(j

9/6/06
uses
ND

Material Description

Olive siltv sand.
NM % LL PL

15.4 ND ND
'-.ll-+~------__+-----I----__+----_--+__-_-~- - ~-,.---__-- ----- ·-·_+__-___I_-----j--___II

wII-:t==============================::±=====;::::;::::==±::::==::::::::;::::::±::;::::::::=:::====:::=:::+::::;:;.::;:=g:::;::===:=:::;::======:=============11~II-

~ Client Dominion Nuclear North Anna MACTIiC, II1C~ 0 ~~i~:~:~f;tsn=~~umed.
Project North Anna COL Project

Proiect No. 6468061472 I Fiqure Raleigh, North Carolina

Tested By:-"J'-'-P-"'D"---__-"-_~ ___ Checked By: ASS _



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BOFlNG B-920

Depth: 18.8-20.3'

Material Description: Olive silty sand.

Date: 9/6/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND= Not determined.

Specific gravity is assumed.

Sample Number: B-920-7

Natural Moisture: 15.4

uses Class.: ND

Tested by: .JPD Checkedby: ABS

Dry
Sample

and Tare
(grams)

273.72

65.16

Tare
(grams)

0.00
0.00

Cumulative
Pan

Tare Weight
(grams)

0.00
0.00

Sieve
Opening

Size

#10

#20
#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.40

2.00
13.71
40.56

47.12

Percent
Finer

100.0

99.4

96.9
79.0
37.8
27.7

Diameter Percent
(mm.) Finer

0.0337 20.5
0.0218 14.3
0.0128 9.6
0:0091 7.9
0.0065 7.2
0.0031 4.9
0.0012 4.2

Eft.
Depth

13.3
14.0

14.5

14.7
14.7

15.0
15.1

Rm

18.0
14.0
11.0

10.0
9.5
8.0
7.5

K

0.0131
0.OJ31
0.0131

0.0131
0.0131

0.0131
0.0130

9.1
6.1
5.1

4.6
3.1
2.7

28.6
-2.0

Hydrometertestuses.materialpassing#lO
Percentpassing.#1obased upon complete sample = 100.0
Wei~htolhydrornetersample=65 .16
Hygroscopic.moisturecorrection:

Mois,tweight'and.tare = 26,84
Dry weight and tare = 26.50
Tare""ei~ht:: . . .•. 15.46
Hygroscopic moisture·:: 3. 1%

Tableof"compositecorrection·values:
Temp.,.deg. C: 12.2

Compo com: -7:0
Meniscl.l8, correction only== LO
Specificgravityofsolids :: 2.7
Hyarometertype: .152H

Hydrometer effective depth equation: L == 16.294964·0.164 l( Rm

Elapsed Temp. Actual Corrected
Time (mim) (deg. C.) Reading Reading

2.00 22.4 17.0
5.00 22.4 13.0

15.00 22.4 10.0
30.00 22.3 9.0
60.00 22.3 8.5

262.00 22.4 7.0
1642.00 22.7 6.5

"--- .......... MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, iNC i/23/07



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium I Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 3.1 I 69.2 72.3 21.3 6.4 27.7

D50

0.0138 0.0230 0.0323 0.0831 0.1400 0.1708 0.2558 0.2874 0.3283 0.3887

Fineness
Cu Cc:Modulus

0.62 12.38 2.93

1/23/07DATA REPORT Rev. 0

....... ...;..- MACTEC, Inc. -1

MACTEC ENGINEERING & CONSULTING, INC.



Particle Size Distribution Report!ASTM..422-63(02)

I

I

HYDROMETER

0.0

GRAIN SIZE - mm.

U.S. SIEVE OPENING IN H',JCHES U.S. STANDAFIDSIE\{E NUMBERS
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o

% Gravel % Sand % Fines
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0.0 ! 0.0 0.0 8.7 71.t 20.1

o
Source

BORING B-920
Sample # Depth/Elev.

B-920-9 27.3-28.8'
Date Sampled

9/6/06
uses
ND

Material Description

Dark Yellowish brown fine silty sand.
NM % Ll PL

19.5 ND ND

811=======================::::::=============;:::==::::::==:::::::======::::::::::::::::::::::=::::::::::::::::::::;::::::::::;;::::;::==:===::==:======================11
~ ~~~:~tD~:t:i:n~:~~:~;;:c~nna MACTfiC, InG~ 0 ND=Notdeterrnined. III

I~ro~ect No. 6468061472 I Fioure FlQI~igh,Ngi1h~l!lrg!h'll!l II



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: BORING B-920

Depth: 27.3-28.8'

Material Description: Dark yellowish brown fine silty sand.

Date: 9/6/06
Liquid Limit: ND Piastic Limit: ND

Testing Remarks: ND=Not determined.

Testedby:JPD

Sample Number: B-920-9

Natural Moisture: 19.5

uses Class.: ND

Checked by:ABS

Dry
Sample

and Tare
(grams)

265.34

64.82

Tare
(grams)

0.00
0.00

Cumulative
Pan

Tare Weight
(grams)

0.00
0.00

Sieve
Opening

Size

#10

#20

#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.75
5.65

19.71

45.94

51.79

Percent
Finer

100.0

98.8

91.3
69.6
29.1
20.1

Cobbles
Gravel Sand Fines

Coarse Fine I Total Coarse Medium I Fine Total Silt I Clay Total

0.0 0.0
I,

0.0 I 0.0 0.0 8.7 I 71.2 79:9 I 20.1

0.1088 0.1711

060 Dac °85 °90 °95

0.2075 0.3113 0.3514 0.4064 0.5044

Fineness
ModUlus

0.82

1/23/07DATA REPORT Rev, 0

B.....- MACTEC, Inc. --J

MACTEC ENGINEERJNG & CONSULTING, INC
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o 0.0 5.2 I 6.3 1.6 12.4 I 38.1 36.4
f-- ~-----~-----r-----------t-------+-----t-----------t---------+-~-------~----~--,----~------------il

I !

301--l-+----------t------___++
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I : i

#140
#100 #200

i I !

#60

!
#20 #30 #40

I i
#10#4

::

Partial !$i~~ ..DistribY :i()i~- .../;~ .!$TM..422..6~(02)
U_S_ SIEVE OPENING IN INCHt:S us_ STANDARD SIEVE NUMBERS

20 I~t-~-+___---+-----

80 I--f--+- ·----i·---------+-++--i-I-+~I_--+----+---------I--f-+-I---t---i--f-~I_-+__----------H___1~..._t"""c__t-__+_-r-~-___+_---_+++-+--t--i-+-+-----, -""- -----+-H~+_+-+---+- --+---+-------
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70 l-f---+--i-------+++--f--H----I- --t-----t----~-~-H TI--t--+--+--I--T--·----++-I--l •• t--t--j--'~..d -----+---------+++-t ++-+ +--~-+-- ---1-+1-+-+-)----+--t-- +-----1

I "r'o
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~40 r----r--+-- ---f--------t-+-+-I--t""_+-+~-f·-·-----+-..-----H+-I__+-l--+___+_----·-j---+++--r-+-+--r---r-"--I-----'4'...t-+--t--t--+-__t_ ---1--- ~+-----1-1+--1-'--.+-- +---1-------- +-----------1

II
I

1/;================:::;======::;::==:===1::::;::::;=========:::;:=::=======:=::;:==:=====1===:====:============================:±;:====:;::====r===1iIw Source Sample # Depth/Elev_ Date Sampled uses Material DE)sc--,rip~_ti_on_~ --t_N_M_o/~~~ PL

!'Clt--BORlNG B-921 Bc921-1 1.5~3.0' 9/8/06ND Olive brown silty sand. 12_0 ND _l'liL

~-r-O-je-ct-N-O-_ -64-6-80-6-14-7-2----rI~F-iq-IU-re~-~----l Ra f.,lig h,N<:uihQarQ ina

JJL~nt Dominion Nuclear North Anna

Project North Anna COL Project
f--------"----- ~~----~"--..d.c-~ ----~-~______+

MACTEC, Inc. o ND= Not detennined.
Entire sample was tested.

Tested By: ...:-J'-'-P..::D"--__-- . Checked By: "-==--'=- _



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

Depth: 1.5-300'

Material Description: Olive brown silty sand.

Date: 9/8/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: ND= Not determined.

Entire sample was tested.

Tested by: lPO

Sample Number: 8-921-1

Natural Moisture: 12.0

uses Class.: NO

Checked by: ASS

Dry
Sample

and Tare
(grams)

225.54

101.63

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

1.0

.75

.375

#4
#10
#20

#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

11.75

23.55

25.83

29.58

4.75

14.54
29.71

53.28

59.06

Percent
Finer

100.0
94.8

89.6

88.5

86.9

82.8

74.5

61.5

41.3

36.4

Gravel Sand Fines
Cobbles

Coarse I Fine Total Coarse Medium Fine Total Silt Clay I Total

0.0 5.2 I 6.3 11.5 1.6 12.4 I 38.1 52.1 I 36.4

010 D15 °20 D30 D50 °60 080 D85 D90 °95

0.1605 , 0.2365 0.6171 1.2227 10.9347 19.3109

Fineness
Modulus

1.61

....... • MACTEC, inc.

DATA REPORT Rev. 0 lvlACTEC ENG1NE-"ER1NG & CONSULTING, INC 1/23/07



24.8 34 20
NM % Ll PL

#140

5.4 35.7

GRAIN SIZE ~ mm.

CL
uses

0.2
Coarse

0.0 0.0

% Gravel
'·~Qoarse -I----·R~e-

Sample # DepthlElev. Date Sampled

B-921~3 6.0-7.5' 9/8/06

0.0

"I" +3"

Source

o BORING B-921

o

Irl ---:-:-;::-;=P;:;:-;:8=rt:-:;:-:-.ic:::-::-Je=.•.•.•=S=-i;z...,.-Q~.·.•• Di.......,..$t.......,.... ri-+-~-+-y':":""7ti-'::±:gn±..•·.. ··:-:-::Ft*,3
E
P±Qr,",:,,+.• V::=A7-'-.5.........T...,.-·•. M,--..4__2.......,...<2.............6,--.<3-2{..........02-.!/)~~-=---- --I

!? I u.s. SIEVE OPENING IN INCHES U.S. SrANDARD SIEVE NUMBERS HYDROMETER

~ I 1% in. % in. 3/8 in.II 100 rr-----r----r'T'-"TT"lfh"T-n---r-r-rr----'-"T'"'-nTi""T""T-f)-jr-'"T"'....-I.Q~~~rrrr-r_9"'_r"_T"'"'_rrTTi'TT_r,__r___r__--n_rrrT_,__,__,__~

~IIa\

......

~ If:::=:======::::::::================:::=====:::=:::==:::::::;:::::::.=::::::±':======~:::::::::::::::::::::::::::::::::::::::::=;::::=~~;:::::;:::::::::;:::::;;~~~~==========:::::=::==il
~I ~~::~tD~::~i:n~:~~~;o~:c~nna MACT15C, Inc;. 0 SPECIFIC GRAVITY IS ASSUMED.

Ir-.-------.-_----------IlPro'eet No. 6468061472 Fla e h,NorthQtiro na

Tested By: -=JP,--=D,--~__~__. Checked ay: =AB=S=----~ ~~



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORINGB-921

Depth: 6.0-7.5'

MaterialOescription: Olive sandy lean clay.

Date: 9/8/06
liquid Limit: 34 Plastic Limit: 20

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

Tested by: JPD

Sample Number: B-921-3

Natural Moisture: 24.8

USCS Class.: CL

Checkedby:.ABS

Dry
Sample

and Tare
(grams)

190.60

52.75

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained Percent
(grams) Finer

0.00
0;30

0.75
2.88

6.64
16.71

21.73

44.7
41.8
37.0
33.1
31.2
23.4
18.7

Percent
Finer

Diameter
(mm.)

0.0315
0.0201
0.0118

0.0085
0.0060
0.0030
0.0012

Eft.
Depth

11.7

11.9
12.4

12.7

12.9

13.5

13.9

Rm

28.0

26.5

24.0

22.0
21.0
17.0

14.5

K

0.0130
0.0130
0.0130
0.0130
0.0130
0.0131
0.0130

28.6
-2.0

Hydrometer test uses material passing #10
Percentpassing#1()baseduponcompl.ete sample = 99.8
Weightofhydrometer sample =52.75
Hygroscopic moisture·correction:

Moistweightandtare= 30.16
Dry weightand tare = 29.71
Tare weight: 15.47
Hygroscopic moisture = 3.2%

Table of.composite correction values:
Temp.,deg. C: 12.2

Comp.corr;: -7.0
Meniscus correctiononly= 1.0
Specific· gravity of solids:: 2.7
Hydrometer type = 152H

HYdrometer effective depth equation: l. == 16.294964 - 0.164 xRm

Elapsed Temp. Actual Corrected
Time (min,) (deg. C.) Reading Reading

2.00 22.6 27.0 23.2
5.00 22.6 25.5 21.7

15.00 22.5 23.0 19.1
30.00 22.5 21.0 17.1
60.00 22.5 20.0 16.1

256.00 22.4 16.0 12.1
1635.00 22.7 13.5 9.7

1/23/07DATA REPORT Rev. ()

....... MACTEC, Inc. ---'

MACTEC ENGINEERING & CONSULTING, INC.



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt I Clay Total

0.0 0.0 0.0 0.0 0.2 5.4 35.7 41.3 29.2 I 29.5 58.7

D10 °15 °20 030_~ °so OeD Dao °85 OgO °95

0.0018 0.0490 f\ n""1O 0 0.1714 0.2199 o ')Q"7{) 0.45390.0053 I V.V/OO ,kJ IV

Fineness
Modulus

0.37

1......- MACTEC, Inc. -1

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1123/07



LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

Depth: 6.0-7.5'

Material Description: Olive sandy lean clay.

%<#40: 94.4 %<#200: 58.7

Tested by: lPD

Sample Number: B-921-3

USCS:CL

Checked by: ABS

AASHTO: A-6(6)

Moisture, 33.4 I 33.5 I

W~~:T::~jC-.--_--=-2'__.-41_.-c.8..:...5-_-_~-_:E__·__2_4'__~8'__1_._-f1 3~~~~~~1==--4---3---.--I-t--~~__~5_-_-_-_-_-1-+1======6:_--_-_-_-_-_
Dry+~:;: ~~:~~ -I ~~::~ =t,' ill

# Blows 30 I 30 =t

33.54 l-----I--+--+--+-+---'----f--c--C--+--+--H+-+-·+---,-+-i-H

33,s!--·--t---+--+--+-+----!---c---'--,-,---+-+-T++-+-+-+-i--i--+-l

33.48 l---1-+---+--+-+----'----'---'+-+--'--H+--+-+-_+__+_
~
E
.~33.46 l-----I--+--+--+-+----:--.---f!.--'---L--+-+-H+-+-+--+-_+_

~
33.44 l-----I--+---+--+-+--I----f--'--+-+--'--H-"--'-+--+--H

Liquid Limit= 34

Plastic limit= 20

Plasticity Index= 14

Natural Moisture:::: 24.8

liquidity Index=._~

33.3 6l:--L_-:,:--:,:--+~_--,---,---,---,--,-;~..:....-::-,,:,--,i~--,--,--;-;!
5 6 7 8 9 10 20 25 30 40

Blows

=r 1
"-~' ----

Run No. 1 2 3 4

Wet+Tare 22.44 25,32 i
Dry+Tare 21.28 23.68 I I

_. Tare I 15.45 15.46

I
I
I

-----
Moisture 19.9 20.0

Wet+Tare J Dry+Tare _r. Tare =r', MC!istu~
25 ,67 -.J~_-,--2-,-3_,6_4__L _1_5_.4_5_.=I 24.8

1/23/07DATA REPORT Rev. 0

MACTEC, Inc. ---'

MACTEC ENGINEERiNG & CONSULTING, INC.



0.001O.J
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0.1

GRAIN SIZE - mm.

1

6 in.
100
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,"u

n::
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Z
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w
0
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Il.

30
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0

I %+3"
% Gravel % Sand % Fines

--C-oa~~~--r----Fi~~-- .- -Co-ar-se' ~--M-e-d-iu-'--'m-'--'-----'---c-----. ···-F-in-e---- ------ Silt -----l----C-Ia-y-- .

~j------o._o---.--+----o_._0__1c-------O-.O----j---O-.-O_c_____---O.-9---+-----52-.6------+------3-7-.3----~2- ~
I II ---------11I I

1r-----------'~U.S;:;-.;;-;-;SIE;::;'~:;::-E~;:;;:p~~:;;;I~-;::::~--;:-I~;-;;:~-;::::C:-.;:~:;:-Si-z-e-·_D---.•••". 1---.5_t---"r---.i---.l:>-u""7.~:-,-:!--;:.~C::-;T~::-:N;::';D~-=RD::-;~:-:tIP:;-;:V~:-:N:'-:~:-::B=.~=S+'~-.·.··.1'',·•••.......M,-.,.,_-4__.,-2---2----6-3-.'2..(0--2..!...)-H-Y-DR-O-ME-TE-R-------~-i11
3 in. 2 in.

1
Yz in. 1 in % in. Yz in

3
!8 in. i4 #).fl # J #30 #40 #60 #100 #140 #200 'I

1 I iT ~! 1'1 i , I

~\ I

\ 1:

1I-·-·I---t---+--------t-I-+-,H- +----j-- +--+----..--~-+ t+-+-+-+- -I ---t-----·t--- ---+++--+~I-+_!___t-.---+--~--\.~+_+_t_+_+___+--t -+- ·-·-·····---+++-+--+-f----j-f-----+~~.. -.- I .

I I Source Sample # Depth/Elev. Date Sampled uses Material Description NM % I LL PL'
O! BORING B·921 B-921-4 --=-'S.-=5---1-=-0-'--+--9-="/--C-O-="S/:::-0"-::-6-,.,-f---N:-"::,=-D-'-----t------------=O-c:-Ji:-v-e:.c:.y<e"-::jC:-1o--=w:"::fj-=-m-'--e-'--'s":-:i1:..::c.:..ty·s-an-d-.-~-------t-'--'2=-8=---.O-=--+I-----=-N::D-Ni)-
-~ I

~lient Dominion Nuel'ar North Anna MAI;\lTIElQ,II'IC. Q ~J:?I~?}[~~~~~SSUMED I II

Tested By: J-'-P-=D'---~_-~_-_- Checked 8Y:c...A=B,-"S,--~ ~ ~



GRAIN SIZE DISTRIBUTION TEST DATA 1/1512007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

Depth: 8.5-10'

Material Description: Olive yellow fine silty sand.

Date: 9/08/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

SPECIFIC GRAVITY IS ASSUMED.

Tested by: JPD

Sample Number: B-921-4

Natural Moisture: 28.0

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

\49.64

60.52

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20
#40

#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

0.04
0.06

0.55
4.14

23,73

32.38

Percent
Finer

100.0

100.0

99.9
99.\

93.1

60.8

46.5

Hydrometer test uses material passing#10
Percentpassing #10 based upon complete sample =100.0
WeigHt of hydrometer sample =60;52
Hygroscopic moisture correction:

Moistweight and tare = 29.97
Dry weight and tare = 29.37
Tareweight= 15.48
Hygroscopic moisture =4.3%

Table of composite correction values:
Temp., deg, C: 12.6 27.1
Camp. carr.. -7.5 -3.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type = 152H

Hydrometereftective depth equation: L =16.294964 - 0.164x Rm

Elapsed Temp. Actual Corrected Eft. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm..) Finer

2.00 21.0 24.0 19.1 0,0133 25,0 12.2 0.0328 32.6

5.00 21.0 20.0 15.1 0.0133 21.0 12.9 0.0213 25.7

22.00 20.9 15.0 10.1 0.0133 16.0 13.7 O.QlOS 17.2

42.00 20.9 13.0 8.1 0.0133 14.0 14.0 0.0077 13.8

64.00 20.9 11.5 6.6 0.0133 12.5 14.2 0.0063 11.2

250.00 21.6 9.0 4.3 0.0132 10.0 14.7 0.0032 7.3

1447.00 21.0 8.0 3.1 0.0133 9.0 14.8 0.0013 5.3

1...- MACTEC, Inc.

DATA REPORT Rev, 0 MACTEC ENGiNEERiNG & CONSULTING, iNC 1/23/07



Gravel ---l Sand Hnes
Cobbles

Coarse Fine I Total T Coarse I Medium I Fine I Total Silt Clay Total
1---------

I I I I I0.0 0.0 0.0 0.0 0.0 0.9 52.6 53.5 37.3 9.2 46.5

I I
I

-'-o';~~"-1
I I010 D15 °20 D30 °50 D60 D90~D95

0.0056 0.0085 0.0137 0.0276 I 0.0826 0.1 042 • OJU I V. I DO I i 0.2209 I 0.2750 II

Fineness
~u CcModulus

0.28 I 18.72 1.32

'-- MACTEC, Inc.

DATA REPORT Rev 0 A;JACTEC ENGINEERING & CONSULTlNG, INC I123/07



6 in. 3 in. 2 in. 1 in. ~,jn. t4 #).D #20 #30 #40 #60 #100 #200
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1)( 10 1 0.1 0.01 000

II

II
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1

9.7

HYDROMETER

16.1

#140

62.511.7

U.S STANDARD SIEVE NUMBE:RS

0.00.00.0

US SIEVE OPENING IN INCHES

1% in. % in. 3/8 in.

0.0

% +3"

o

50

40

90

70

10

20

30

60

80

100

r
~ I;;:J

~
Cl
;:.:,
'-1
>:J

'":c:
(:)

o ND=NOT DETERMINED_
SPECIFIC GRAVITY IS ASSUMED.MACTEC, Inc.

Ralei h, North Carolina

-t- S_O__u_fc_e__----1 Sam:!C-pl...:....e~#~_D...:....e~p...:....th_/E...:....le...:....y._+ ..._o_at_e...:....S--:am.:-'p-=-le....:..d--'-t ___::_US-=-C...:....S~--+ ---c~M-a_te---:fi_=_al~D-es_:c::_'fip-ti-on___::_-------rN_=_M_::_;::%-r_:_LL ...-£W
BORING B-921 B...921-6 13.5... 15' 9108/06 ND Olive yellow silty sand. 26.0 ND I~

Client Dominion Nuclear North Anna

[I Project Noeth Anna COL Pmj'cl

lEroject No. 6468061472 Fi ure

Tested By: _JPD . Checkl';!d Sy:..:.....A=8=S"- --__--



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

Depth: 13.5-15'

Material Description: Oiive yellow silty sand.

Date: 9/08/06
Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED.

SPECIFIC GRAVITY IS ASSUMED.

Sample Number: 8-921-6

Natural Moisture: 26.0
USCS Class.: ND

Tested by: fPD Checked by: ABS

25.8

100.0

100.0

99.4
88.3

65.1

Percent
Finer

Eff. Diameter Percent
Depth (mm.) Finer

13.7 0.0340 21.1

14.0 0.0218 17.3

14.3 0.0127 13.5

14.5 0.0091 11.6

14;6 0.0064 10.6

14.8 0.0032 7.8

15.0 0.0012 6.0

Rm

16.0
14.0

12.0

11.0

10.5
9.0

8.0

Cumulative
Weight

Retained
(grams)

0.00

0.07

0.33
6.50

19.37

37.26

41.18

K

0.0130
0.0130

0.0130

0.0130

0.0130
0.0131

0.0130

#4

#10

#20
#40

#60

#140

#200

Sieve
Opening

Size

28.6
-2.0

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

55.54

Dry
Sample

and Tare
(grams)

181.73

Hydrometer test uses material passing#1 0
Percentpassing#10basedllponcomplete sample =100.0
Weightofhydrometer sample =55.54
Hyg,roscopic moisture correction:

Moistweightandtare= 25.53
Dryweightandtare = 24.96
Tare weight::: 15.50
Hygroscopic moisture =6.0%

Table ()fcomposite correctiol) values:
Temp., deg. C: 12.2
Compo carr.: -7.0

Meniscus correction only =1.0
Specific, gravity oTsolids =2.7
Hydrometer type ::: 152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 22.6 15.0 11.2

5.00 22.6 13.0 9.2

15.00 22.6 11.0 7.2

30.00 22.5 10.0 6.1

60.00 22.5 9.5 5.6

249.00 22.4 8.0 4.1

1630.00 22.7 7.0 3.2

1- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07



Cobbles [
Gravel I Sand I Fines

Coarse Fine I Total I Coarse Medium I Fine I Total i Silt I Clay I TotalI I

0.0 I I I I I
I

I I0.0 0.0 0.0 0.0 11.7 62.5 74.2 I 16.1 9.7 25.8

r'

~
i I I I

I°10 D15

I

D30 I °50 °60 -L DaD °85 °90 °95
I

I I0.0053 0.0160 I 0.0294 0.0941 I 0.1766 0.2236 0.3442 n '20Q·'1 () A AOl 0.5552V •.JUO.j V,,-T/ ,

Fineness i Cu CcModulus I
0.87 I 41.84 7.41

'-- MACTEC, Inc.

DATA REPORT Rev. (J MACTEC ENGINEERING & CONSULTING, iNC 1/23/07



LIQUiD AND PLASTIC LIMIT TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORJ}~G B-921

1/15/2007

Depth: 23.8-25.3'

Material Description: Olive yellow sandy silt.

Tested by:JPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: B-921-8

Checked by: ABS

RunNo. 1 2 3 4 -I 5 I 6

Wet+Tare 22.84 23.41

==
--1--

IDry+Tare 20.76 21.17
Tare 15.41 15.47 -+-# Blows 20 22

IMoisture 38.9 39.3 -I

39.321~c_~r-~~__ --t~-r-i-~~r----j-'-I~-.I~c--HIc'lr-r~H---j-1_t_1
39.27 f---+-~+----+-++-+---+---;L.....-+---hL..+I++-+-f-+-t+! +-J!

39.22f--4-+---+--+-+--+--+-f--+----+--t--+++-+-i+++-H

39. f7 --+~f--+--_+__+_-+--_+--+-H--t-+++-+-+--H-+-H

39.12 f--4-+--_+_-+-+---+--+-f-+--+-i--i --+i-++-+i-+-+-t-+--H
~-~--"-'-~I--+-i-~+'~'+-+-+--II-I+-j--!--j--I_t_H

.~39.07 f--+-+--_+_-+-+--+--+-f-+----+-+---+-+++-I+++I -Hi
~ -·-~·~~-~·~r-··_-+~r-r--t-r-;!-I-r++-__I_+~I_I_t_H

39.02 r-.--t--+--+---+---+---j---+-t--+--+--t-+-M--H-+-+-+T-l

38.97 f---+-+-_+_-+--+-+----!--+---+-+-+---+-+++-I-+-++-H

38,92;------+---+-+-+-+-H--+-_+-r--+_+-+++:-t:-+-+-+++-+
.-.~-~'-'-r----- ~II_--_+~+_-+-_+_·_t--+-+I~!-+-I_

I

38.87 f---+-+--tr---+--+---+--+I-t--+-
i
' -+--+--+++-+II-I--HTT

38.82 !--'+-~I~-I--I----1~-+--+----i I
""5- ......6-..0-7 ----:'8-·-,9:--:1"='0--'---'--'---'"-,:2'::-0-'--'-2......5.....· ~30""·'-'-.1.-4""""'0

Blows

! 1 2

b-
3 F 4 ;¥;Run No. i

Wet+Tare I 22.36 22.98
Dry+Tare I 20.43 20.93

Tare I 15.47 15.71 I I
~Moisture j 38.9 39.3 I I

Liquid Limit:: 38

Plastic Limit:: 39

Plasticity Index:: NP

N.atural··.··.·Moistu·re= ~-=-==-~

Wet+Tare
31.25

.......c:::.c:...L---'-:::::..::'--_+__.T;..:::.a:..:re::........._r=Moisture
15.47 ~-,-32_._1__

'- MACTEC, Inc.

DATA REPORT Rev. () MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07



II
II
I'

tJ II
A

II~:r,:

G;
'I:i
()
>:J
'-J
>:J
'"c:
C)

100
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0:::
W
Z
u::
I­
Z
W
'0

I~
I

50 1--+-i-----+--~-----+-++_-I+--j -+ -+--- +-----~---~HI--+--+-+-+-+---+---+~----'H-+-+-+-+~+----+·--,',------,---H

40 I--+.-~---+---++++.-+__+-_+____j-~_+_---H-+I-+ _+-I~+----+----+----·--~+++-+-+_+~+-----I--__+_______".--++_H_+_+___+____t--
I

% +3"

Source Sample # Depth/Elev. Date Sampled uses Material Description

I B-921-10 33.8-35.3'---t-_--"9~/0"-"8'-'-'1O"-"6'--_+-_~N=D'--._-+--_~ ---~=O=li.v.:c:e"-y=e=1l=ow-'-'-=s=i1tyCL=s=an=d"-. .
NM % LL PL

20.4 ND ND

~ ir-::-:.::··~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~~~;~~~::;:::;;-;-::::,::--=--==;;=~==+=-=-=-=~~~-:'=-='-=--='---=11

~ 1~~~:~tP~::t~i7n~a-U::o;~=I~=aL:o-r-"-'~=~:=~::O-co..:~=nn=a=--- -~-------l N1A~"I<:;i,>,nc· O~~~~fF7J g~J~~i"i~J'~SSUMEJ) II

t=llp=,=rO,=:,=ie=:=c==:tN=o~.==6==46=:=80=:=6=14=7===2==,,===F1""09uo=re=========,,=1R=·-··--==a==l==e==i~h~,=N==.••••,.==.c:>==rt==···h==..•..==.·.:.O==•• '.==a==r==g==J==n=a==...-~=============~.~~ J
Tested By:~~__~__~~__~ Checked By: -=Lc:;::B=J -~-----



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

Depth: 33,8-35,3'

Material Description: Olive yeflow silty sand.

Date: 9/08/06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: ND= NOT DETERMINED

SPECIFIC GRAVITY IS ASSUMED.

Tested by: IPD

Sample Number: B-921-1 0

Natural Moisture: 20.4

USCS Class.: ND

Che,cked by: LSJ

Ory
Sample

and Tare
(grams)

197.75

61.69

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.31

2.56

n.82

24.40

42.41

46.57

Perc~nt

Finer

100.0

99.8

95.7

80.7

60.4

31.2

24.5

Cobbles
Gravel Sand Fines

Coarse i Fine Total Coarse Medium Fine Total Silt Clay Total

I 0.0 0.0 I 0.0 0.0 0.2 19.1 56.2 75.5 24.5

D10 °15 °20 °30 °50 I °60 080 °85 090 °95

0.1005 0,1922 0.2478 0.4159 0.4900 0,6013 0.8043

Fineness
Modulus

1.03

DATA REPORT Rev, 0

"- MACTEC, Inc.

MACTEC ENGINEERING & CONSULTING, INC 1/23107
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u.s SIEVE OPENING I INCHES U.S STANDARD SIEVE NUMBERS HYDROMETER ~I
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1
.".V,i_no.,-'-l7-"'In.-;-]%I_n.-,-,v,,+,in,,,318rr-iO=.~lJ-1-~""":#::cJ~~O~,---.-,"'iT#27-:0 ~#3~0-"'i#4TO ----.-"'#6~O ~#1TOO'-#'C7140-,!'#~20~O ~-,---~__~.,--.-,~~,----_--, !III

11 I' 1'1 1 1 111 : 'I "I III I I I y ~ill.!1 1 I II
!I i 'II'I! I'I!II[II· ~ I Ii-H - i _''r I . -+- i --i11~i111-1 t~tnl'\-·,c\-[----c-+-.-.j-.---~-H.!-1 .. -+-+--+-fi-·-·+-·---·-!+-++-+-,f---j--+---+-.--.- .....

1- -r~ +-+--r -- - -IIr
l

- l -Itttt l-~II --+-----.---+++++--t--~~-+ ..... -+----·+H-+-+-+-f---+--+---·--~
~ I~ 60

~ I~ 5°1-r-+---j1 I 1- --11 ~I --I, +I
~ ~ 40 '-t---i-1--i' I I I 1--i '[11,-- 1- --~11111j++--t--1\-\.----1-H-+--J ··--+,+·--+-·--+------·--+++-+-+-+--+--+---+·------..····1

CJ
C)

t3

~ 0 '----!-~i----!-I_~I =,:--,11-J-1.....L1-J-1-l.,--J-'_,--I_~ll-!,..i -,---,-I-,--i.....Li --,-I----'-_----:-1-'-1,--,II--.J,.I-"ll--,.,!-I-.ll_..l--...-----,,-!-,ILL,i-L1...!.......-!-.......!---L.1-_........--Ll...!-L-!_L-L---l---C._...,-,-J
~ -- 100 10 1 0.1 0.0 0.00

~I
CO [It-:=======%=+3="=========c=oa=rs=e=%=G-+--C=-V~--!---F-in_e-=--_----I~_-_c---o~ar_s-e~=~_G=_:+Ae=I:-i'--'='U~_·=~~-·=-Ea--....:;.'n:-+=lm:.~~~F__---in_-e~-=--=-~~~----~-~·_~·-·_----··~·---·~---S---iIt~=-~.!<-o---Fin-es---C-Ia-y--"--'--·· ~
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I'-f-..--.----~_+--------f___--~-+---+---------- ------------f--------'---,----f-------- ----.__~

if

tJ
I
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I~

~ I
100

'"C)

II
90

>Y
'-J
>Y

II'" 80:0
Q II

70

I
~---'---====._~

LL PLNM%

. 15.8

° ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

uses --+~_..,---_--,---,---M al~eri,a~I_De__sc--,-ription '__~

ND Ve darko-rayish brown fine silty sa!1~__

MACTEC, Inc.

Deplh/Ele~v.-t----Date Sampled

38.8-40.3 9/08/06

Ir---
I ~~~~~~-----c;---~-~---1
~oiect No. 64@llil472 I Figure Ralei h, NortbOarolina

I Source Sample #

10 .BORING B-92L B-921-11

~ I--~------l~--+----+--------+..,---..,---..,----r--~",---~~-",-------~---

~ II Client Dominion Nuclear North Anna
.....1 i

Il?rOject North Anna COL Project

Tested By: ~.=::~'_" '_~_ Checked l:3y:-'-'A=--BS==- ---~~~-



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

1115/2007

Depth: 38.8-40.3

Material Description: Very dark grayish brown fine silty sand.

Date: 9/08/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested.by: JPD

Sample Number: 8-921-11

Natural Moisture: 15.8

uses Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

190.67

84.21

Tare
(grams.)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00

0.26

3.59

14.86

33.46

61.91.

68.43

Percent
Finer

100.0

99.9

95.6

82.2

60.2

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 17.7 63.5 81.3 18.7

°tO D15 020 D30 050 °60 DaD °85 °90 D95

0.0800 0.1 195 0.1995 0.2490 0.3981 0.4652 0.5733 0.8019

Fineness
Modulus

1.05

'--- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07
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Particle 5 ze Distr bution Report/ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES

6 in. 3 in. 2 in. 1 in. %in. ~ #;1.,0 #20 #30 #41 #60 #100 #200
I i I i Ii '1

~,
iii I i I i I II
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I
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I

I\
I \ I

\
I \

....,
-

....i',

"'ctr-o.
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'-.J-o'\,.

'"I I -0
I I

100 10 1 0.1 00 0001

70
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If~
~

100

~ II'~ I

'-3

! I

~ I~ 60
"" I-n LL

t;j ~ 50
n UJ

g? i:i
GJ IW 40
~ 10..

~ I 30 I
~ II 20 i

~ I 10 I
c-' I

! II 0 GRAIN SIZE _mm II
o 11 % +3" ··--coars~-~O.~9v~e~I-F-in~e~-I--coars~-l----M-~diU~S-a_n_d i-- --Fine----.----·.--~--~S-i-It·--·~-!'''--~~~~ ..!----Cl~-- ..J
Ip~' I [ I I10 0.0 0.0 0.0 0.3 18.2 [56.6 18.2 i, 6.7 II

,
" --..·-·----------'..--+·------:----c----+---+----~-~__+_------'..-~-_t_----------

I I I
I I i

PLLLr- Source Sample # Depth/Elev. Date Sampled uses Material Description NM %

"-., 0 BORING--=B~_-=92=__cl'---c-+--=B'--,9::..=2"_'_1~-lo..:c6'_+._::6'_"3..:.:.8<..,.-6"'_'5~.3=:.'~-_--"9c:.,/O"-'8'-'-/O"-'6-------f-.......;.N-'-'D~~-t ------=B"-'-I""ac"-"k:..':t-"-o~br""o'-'-w:..=n'-.:s~i1'.:.L.:tys"'"a"'-nd-::.:._-'--_---.--_t_-"'8=.5'__t~N=D'-.+,...:Nc..c:D=-1

r:j

~ I~~;;t D,~~::;n~:~~; ~;;:c~nna MAQTeQ., m¢. 0 ~~i6jg~~t~E,jW~~~~SSUMED I

~.,=P=ro"=i·le=ct==oN==O-=.-==6-4=6-8==O-==6-1==4-7o=2-=-~~~:I:=F=iq:lu=re-====:_::=-------~=R='".•...••.• ·="'ii=le=.•••·.I~ig~h=·"==,=N===o=<=rt===h===••• ===0===•.••·•• 8===••.•• ·• =ro===.··•••• ===i==n===a=.• !================-=~=J
Tested By: -"-'-_=. ----_---~Checked By: -'-==-=-_~ -----



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-921

Depth: 63.8-65.3'

Material Description: Black to brown silty sand.

Date: 9/08/06
Liquid Limit: NO Plastic Limit: NO

Testing Remarks: NO=NOT DETERMINED
SPECIFIC GRAVITY IS ASSUMED.

Tested by: lPD

Sample Number: B-921-16

Natural Moisture: 8.5
USCS Class.: ND

Checked by: ABS

100.0

99.7

93.5

81.5
66.1

34.6

24.9

Percent
Finer

Eff. Diameter Percent
Depth (mm.) Finer

13.8 0.0343 14.5

14.2 0.0220 11.7

14.4 0.0128 9.5

14.5 0.0091 8.8

14.7 0.0063 7.4

14.8 0.0030 5.9

15.0 0.0013 4.6

Rm

15.0

13.0

11.5

11.0
10.0

9.0

8.0

Cumulative
Weight

Retained
(grams)

0.00

0.79

4.38

12.85

23.67

45.88

52.77

K

0.0131

0.0131

0.0131

0.0131

0.0130

0.0131

0.0130

#4
#10
#20
#40
#60

#140
#200

Sieve
Opening

Size

28.6
-2.0

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

70.31

Dry
Sample

and Tare
(grams)

259.03

Hydrometer testuses materiaJ passing#10
Percentpassing #10 based upon complete sample =99.7
Weight ofhydrometer sample =70.31
Hygroscopic moisture correction:

Moistw;eightand tare = 3J.90
Dryweightandtare = 31.49
Tare weight= 15.50
Hygroscopic moisture =2.6%

Table of composite correction values:
Temp.,deg. c: 12.2

Compo corr;: -7.0
Meniscus correction only =1.0
Specific gravity ofsolids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 - 0.164 lC Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 22.4 14.0 10.1

5.00 22.4 12.0 8.1

15.00 22.4 10.5 6.6

30.00 22.4 10.0 6.1

62.00 22.5 9.0 5.1

273.00 22.3 8.0 4.1

1609.00 22.7 7.0 3.2

DATA REPORT Rev ()

MACTEC, Inc.

MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



Cobbles I
Gravel

I
Sand Fines

I
,

I
+- i Clayl- Totai-Coarse Fine Total Coarse Medium Fine Total Silt-- I

I I I I
r---------

I

6.7 I 24.90.0 I 0.0 0.0 0.0 OJ 18.2 56.6 I 75.1 18.2

f
I I I I I

,
010 D15 D20 I °30 D50 060 Dao 085 090 D95

I
I

I I I0.0152 0.0365 I 0.0579 0.0913 0.1618 0.2106 0.3998 0.4992 0.6601 0.9725
I

Fineness
Cu CcModulus

0.96 13.87 2.61

'-----------------__ MACTEC, Inc. ---------------- --1

REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC. 1/23/07



Particle Size Distr bution Report!ASTM-422-63(02)
U.S. STANDARD SI~VE NUMI3ERSU.S. SIEVE OP~NING IN INCHES

1Y2 in. % in. 3f81n. #140
6 in. 3 in. 2 in. 1).0. Y2 in. #4 #10 #20 #30 #40 #60 #100 #200

HYDROMETER

t +------+------1

I
0.01

,

-+-_+-f---j-- tl+-+-+-+- f-------+--~l, II
I I

GRAIN SIZE - mm.

4.3 17.2 34.0 16.7 16.95.7

% Gravel % Sand % Fines
~----~----.,---,-~---___+~~~-_-~--.-----,----------,----_+-------------------------------·~-~---T--------'---~-~___II

Coarse Fine Coarse Medium Fine Silt Clay

5.2

I I
, r"-t'.

'"
I

ill ,',._- '=1'
. II - I ,
I -tl i~ I K--

I I

I ~f- --c-'-
'''t I

I I f

I I
r"- r..I .....

II !
III I ·ff1 II I I I

I
---- -

I I I I
i

100 10 1 0.1

0.0

%+3"

40 I--f------I---+---~__++++-+--+·-I~t--__+_-

60 --,--+~-+-----j~~-___++++_+-+-_I_---+---t--~---+

10 f---j~+__---t----·---__++-H-

o I

70 I---+~--j_----t-~~__+++_+_+_+-+

501-----1--,---,----+----·,---+++++-+--1---+

1:: -+-.-+-----+-~III-++-+-+---j----,-+-------+~l.-~--I-' U~ ~...,,~ II I I---+--_I_l-H__+I--j---j--I-+--_Ic----+~.- --------+-+++-+--+-I-t---t------J

80 --t-~'-+-----t---~--+-~+_+__t__"_+-- ----t-"-~-- t-H--t---j_--+--j---+~__+~~--"""""~-I.-+--_I---f---__+__----- 1- -r"-j---t----··t---H----------HH--I-+--+-+---+---+~----I

o

o
Source

BORING B-923
Sample # Oeplh/Elev.

B-923-2 3.3-4.8'
Date Sampled

8/29/06
uses
sc

Malerial Description

Reddish brown clavev sand contains lITavel.
NM% LL

22.5 33
PL

23

~ Client Dominion Nuclear North A!1=n=a~~ ~-l

I Project North Anna COL Project

~ "

LJl::=================±:::=============::±:====:;=::::::::::;z====::::::::::±========::::::::::::::::::;:~p=s=:==::::::::::::::::=====.==================jlMAtteo, InQ~ 0 Specific gravity is assumed.

Tested By: --"J,-,-P-=D~~_~~~~~~~Checked By: ,-,A=B~S,-.~~_~~~ ~~



GRAIN SIZE DISTRIBUTION TEST OATA 1211812006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-923

Depth: 3.3-4.8' Sample Number: B-923-2

MaterialDescription: Reddish brown clayey sand contains gravel.

Date: 8129/06 Natural Moisture: 22.5

Liquid Limit: 33 Plastic limit: 23 USCS Class.: SC

Testing Remarks: Specific gravity is assumed.

Testedby:JPD Checked by: ABS

Dry
Sample

and Tare
(grams)

236.71

61.72

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

1

.75
.375

#4

#10

#20

#40

#60
#140

#200

Cumulative
Weight

Retained
(grams)

0.00
12.21

16.93
25.87

36.02
4.78

21.72
34.43

37.28

Percent
Finer

100.0
94.8

92.8
89.1

84.8

78.2

67.6
54.9

33.6

Diameter Percent
(mm.) Finer

0.0322 29.5
0.0206 27.5
0.0121 23.3
0.0087 20,4

0.0062 18.1
0.0031 15.0

0.0013 11.6

Eft.
Depth

n.9
12.2

12.7

13.0

13.3

13.7
14.1

Am

26.5
25.0
22.0

20.0
18.5

16.0
13.5

K

0.0132

0.0132
0.0132

0.0132

0.0133
0.0132

0.0131

28.6
-2.0

HydrometertElstuses··.material.passing #10
Percel'ltpassing#1I1basectuponcomplete sample =84.8
Weightofhydrometersample =61.72
HygrDscopicJl1oisture.correction:

MoistlN~ight a~dtare= 28.23
Dryweightandtare= 28.03
Tare weight". 15.41
Hygroscopicmoisture = 1.6%

Table of composite correction values:
Temp~, deg. C: 12.2

Comp. carr;: -7.0
Meniscus correction.anly:= 1.0
Specific. gravity of solids == 2.7
Hydrometer type == 152H

Hydrometer effective depthequatian: L", 16.294964· 0.164x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.7 25.5 21,4

5.00 21.7 24.0 19.9
15.00 21.6 21.0 16.9
30.00 21.4 19.0 14.8

60.00 20.9 17.5 13.2

240.00 21.5 15.0 10.8
1450.00 21.8 12.5 8,4

J/23/07DATA REPORT Rev. 0

1....... MACTEC, Inc. --1

MACTEC ENGINEERING & CONSULTING. INC



Cobbles
Gravel Sand Fines-

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 5.2 5.7 10.9 4.3 17.2 34.0 55.5 16.7 16.9 33.6

1)10 015 1)20 1)30 I)SO 060 °SO 085 °90 °95 J I
0.0032 0.0082 0.0370 0.2032 0.3065 I 1.0137 2.0869 5.4672 19.2808 I

Fineness
Modulus

1.80

l/23/D7DATA REPORT Rev. ()

1....... MACTEC, inc. --- --.1

MACTEC ENGINEERING & CONSULTING. INC



% Sand % Fines
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GRAIN SIZE DISTRiBUTION TEST DATA 1/1512007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-924

Depth: 3.5-5'
Material Description: Gray silty sand with gravel.

Date: 8/01/06
Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

SPECIFIC GRAVITY IS ASSUMED.

Sample Number: B-924-2

Natural Moisture: 2.1

USCS Class.: ND

Tested by: JPD Checked by: ABS

100.0

95.9

83.5

76.8

60.6

44.1

31.6

23.2
13.6

Percent
Finer

Eft. Diameter Percent
Depth (mm.) Finer

13.3 0.0337 7.6

13.7 0.0216 6.4

14.1 0.0126 5.0

14.3 0.0090 4.1

14.5 0.0064 3.5

14.8 0.0031 2.4

15.0 0.0013 1.8

Rm

18.0

16.0

13.5

12.0

11.0

9.0
8.0

Cumulative
Weight

Retained
(grams)

0.00

.43

45.49

64.03
108.75

28.90

50.71
65,50

82.17

86.77

K

0.013 I

0.0131
0.0131

0.0131

0.0131

0.0131
0.0130

1.0

.75
.375

#4

#10

#20

#40

#60

#140
#200

Sieve
Opening

Size

28.6
-2.0

Cumulative
Pan

TareWeight
(grams)

0.00

0.000.00

Tare
(grams)

0.00

106.05

Dry
Sample

and Tare
(grams)

276.02

Hydrometer testuses materialpassing#lO
Percent passing #10 based upon complete sample =60.6
Weightofhydrometersample =106.05
Hygroscopic moisture correction:

Moist""eight and tare = 25.78
Dryweightand.tare = 25.-57
Tare weight = 15.48
Hygroscopic moisture =2.1 %

Tabieofcompositecorrection values:
Temp., deg. C: 12.2
Compo corr.: -7.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydrometereftective depth equation: L=16.294964 - 0.164 )( Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 22.4 17.0 13.1

5.00 22.4 15.0 11.1

15.00 22.4 12.5 8.6

30.00 22.4 11.0 7.1

60.00 22.4 10.0 6.1

266.00 22.3 8.0 4.1

1602.00 22.7 7.0 3.2

MACTEC, Inc. .......1

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07



Cobbles
Gravel Sand Fines --

Coarse i Fine I Total Coarse-IMedium I Fine =c Tojal_-+--_Silt IClay I Total

0.0 4.1 I 19.1 I 23.2 16.2 I 29.0 I 20.6 I 65.8 , 7.9 I 3.1 T 11.0

I I
,

I i
I

I I010 015 D20 D30 D50 D60 080 I D85 D90 D95
I +

0.0631 I 0.1234 0.1966 I 0.3864 1.1683 I 1.9430 l 6.6864 I 10.5271 I 13.8697 ! ] 8. 1047I

Fineness I Cu Cc
Modulus

3.49 I 30.77 1.22

DATA REPORT Rev. 0

MACTEC, inc.

J'vlACTEC ENGINEERING & CONSULTING. iNC 1/23107
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GRAIN SIZE DiSTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: BORING B-924

Depth: 6.0~7.5'

Material Description: Dark light brown silty Sand.

Date: 8/01106

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND-NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Tested by: lPD

Sample Number: B-924-3

Natural Moisture: 4.8

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

285.39

111.0 I

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

]

.75

.375

#4
#10

#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

14.54.

21.07

31.63

69.16

21.97

43.97

60.92

83.83

Percent
Finer

100.0

94.9

92.6

88.9

75.8

60.8

45.8
, 34.2

18.6

14.4

Cobbles
Gravel

Coarse Fine Total

0.0 5.] 6.0 11.1

Coarse
Sand

Medium Fine

30.0 31,4

Total

74.5

Fines
Slit I Clay

I
Total

14.4

°10 °15 I °20 D30 °50 Deo D80 °85 °90 °95

0.0794 I 0.1172 0.2043 0.5136 0.8177 2.5651 3.5059 5.3089 !9.L868

Fineness
Modulus

2.63

DATf! REPORT Rev ()

'-- MACTEC, Inc.

MACTEC ENGINEERING & CONSULTiNG, INC. i/23/() 7



Particle Size Distribution Report!ASTM..422"63(02)
p u.s. SIEVE OPENING IN INCHES u.s. StANDARD SIEVE NUMI3EFlS
G 1Y2 in. % in. 3/8 in. #140
I' 6 in. 3 in. 2 In. 1 in. Y2 In. M JtlO #20 #30#40 #60 #100 #200

HYDROMETER

0.0010.01

~ 100 1 I !! III! I I I ,I I II \ I fI\ r I ...""" [r 1 11 I II . II ! ! I ! !

~ ::1---+te-----+----
f _I .' , .~__ r,++~I-l~\ 1---~~t
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;;:
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: ': 1- l-~-llll\ -lill ~Il-tt+--l 1

11
1t- nl II ..

,1 100 10 1 0.1

; GRAIN SIZE - mm.,.----"A-o+-3-"---.,..------%~Grav---el---,-----------~~%!#S=-.:an:,.u.d !!..!J.:..,-~------------r----------------%-F-ine-s -------------11

Coarse Fine Coarse Medium Fine Silt Clay
o 0.0 0.0 0.0 1.4 18.8 41.2. 12.6 26.0

Source Sample # Pepth/Elev. Date Sampled uses Material Description NM % LL PL

0 BORING-B-927 B-927-1 1.5-3' 8/01/06 SC BROWN CLAYEY SAND. 14.1 28 18--

I)Client Dominion Nuclear North Anna

[('OjeCl Nmth Anna COL Project

I Project No. 6468061472 Figure

MACTEC, Inc.

I Raleigh, North Carolina I

o SPECIFIC GRAVITY IS ASSUMED.
ENTIRE SAMPLE WAS TESTED.

Tested By: -""J-'---'PD=- ~ Checked By: =::....-~ ~



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING-B-927

Depth: 1.5-3'

Material Description: BROWN CLAYEY SAND.

Date: 8/01106
Liquid Limit: 28 Plastic Limit: 18

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED;

Sample Number: B-927-1

Natural Moisture: 14.1

uses Class.: SC

Tested by: JPD Checked by: ABS

Dry
Sample

and Tare
(grams)

256.16

60.16

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained Percent
(grams) Finer

0.00

3.52

2.68

11.51

22.33
34.36

36.59

Diameter Percent
(mm.) Finer

0,0320 34.9

0.0204 33.2
0.0119 30.8

0.0085 28.2

0.0057 26.6

0.0031 23.2

0.0012 21.0

Eff.
Depth

12.0

12.2
12.4

12.7

12.9

13.2

13.4

Rm

26.0

25.0

23.5
22.0

21.0

19.0

17.5

K

0.0130

0.0130

0.0130
0.0131

0.0131

0.0131

0.0130

Hydr.ometer ••testuses••.rn.aterialc.passing#··IO
Pe.rce~tpa.sSiin.g#tObaseduponcomp.lete sample = 98.6
Weightofhydrornetersample =60.16
Hygroscopic.moi.sturecorrection:

l\IIoistweightandtare = 29.42
Dry weight and tare = 29:17
TareVl/eight= ... ••.• 15.47
Hygroscopic moisture = 1.8%

Table of composile correction values:
Temp.,deg,C: 12.2 28.6

Comp.carr.: -7.0 -2.0
Meniscus correction .only = 1.0
Specific gravity. ofsolids :: 2.7
Hydrometertype:: ·152H

Hydrometer effective depth equation: l:: 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 22.5 25.0 21.1

5.00 22.5 24.0 20.1

15.00 22.5 22.5 18.6
30.00 22.4 21.0 17.1

67.00 22.4 20.0 16.1

240.00 22.3 18.0 14.1

1573.00 22.7 16.5 12.7

DAT"J REPORT Rev. 0



Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine I Total Silt Clay Total

0.0 0.0 0.0 0.0 1.4 18.8 41.2 I 61.4 12.6 26.0 38.6

0.0107 0.1615 0.2345 0.4284 0.5140 0.6459 0.9102

Fineness
Modulus

0.99

1/23/07DATA REPORT Rev. (j

1..- MACTEC, Inc, --1

MACTEC ENGiNEERiNG & CONSULTiNG, iNC.



II

0.001

24.2

% Fines
GRAIN SIZE, mm.

0.0 12.7 63.1

% Sand
C-oa-rs;-'r'--~fVfudiurrt--~-~F-in-e------+~~-·~--S-ilt-

0.1

% Gravel

0.0 0.0
Coarse Fine

Particle Size Distribution Report!ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVENUMBERS

lV. in. % in. 3/8 in.

100

0.0

010 +3"

o

Source

o BORING-B-927
Sample # Depth/Elev. Date Silrllpled

B,927-2 3.5-5' 8-01-06
uses
ND

Material Description

BROWNISH YELLOW SILTY SAND.
NM % II Pl

11.7 ND ND

lient Dominion Nuclear North Anna
~Project North Anna COL Pro'eet

II Project No. 6468061472

MACTEC, Inc.

Ralei h, North Carol na

o ND=NOT DETERMINED
ENTIRE SAMPLE WAS TESTED.

Tested By:~=--_~_~~~_Ghe«::ked By:=AB=::S=--·,--......-,--......-_,--......-_,--......-,--......-



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING·B-927

Dep.th: 3.5-5'

Material Description: BROWNISH YELLOW SILTY SAND.

Date: 8-01-06

Liquid Limit: ND Plastic Limit: ND

Testing.Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Testediby: JPD

Sample Number: B-927-2

NaturalMoisture: 1L 7

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

264.55

72.74

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00
0.05
1.95
9.20

29.52
51.19
55.16

Percent
Finer

100.0
100.0
97.3
87.3
59.4
29.6
24.2

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.0 12.7 63.1 75.8 24.2

°to 015 °20 D30 050 060 0130 085 OgO 095

0.1081 0.2059 0.2528 0.3618 0.4016 0.4592 0.5823

Fineness
Modulus

0.98

MACTEC Inc.1.....--"":'D....A~T....A-:R~E~'P~O~R~T!':""j~(e-v.-:( ....) ----:M":"'A","':C~T~E~C,....·E";""~N':"1G~j7rN';"';"'.";EElUNG & CON,c;ULTm1N!"'r'G"",-:j"'l"N~C:-.--------j.,../...23.,../')'\"0;.... -1
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0.01

HYDROMETER

% Fines

___--=-Si:.:.:.lt__---+----'-CI-ay'-----1!

17.1 9.7

0.1

O' ND=NOT DETERMINED
SPECIFIC GRAVITY IS ASSUMED.

Material Description

#140

Reddish ellow fine silty sand.

GRAIN SIZE- mm.

U.S. STANDARD SIEVE NUMBERS

ND
USCS

MACTEC, Inc.

Rale h, North Carolina

8/01/06
Date Sampled

0.00.0

Particle Size Distribution Report/ASTM-422-63(02)

% Gravel
~~- -- -" -----

Coarse I Fine

10

US. SIEVE OPENING IN INCHES
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING-B-927
Depth: 6-7.5' Sample Number: B-927-3

Material Description: Reddish yellow fine silty sand.
Date: 8/01/06 Natural Moisture: 12.2

Plastic Limit: NP USCS Class.: NO

Testing Remarks: ND=NOT DETERMINED

SPECIFIC GRAVITY IS ASSUMED.

Tested by: lPD Checked by: ABS

100.0

98.2

88.7

62.2

32.6

Percent
Finer

Eft. Diameter Percent
Depth (mm.) Finer

13.4 0.0342 18.5

13.8 0.0219 15.5

14.2 0.0128 11.7

14.2 0.0091 11.0

14.3 0.0064 10.3

14.5 0.0032 8.8

14.5 0.0013 8.3

Rm

17.5

15.5

12.5

12.0

11.0

11.0

13.0

Cumulative
Weight

Retained
(grams)

0.00

1.23

7.55

25.32

K

0.0132
0,0132

0.0132

0.0132

0.0132

0.0132

0.0134

#10

#20

#40

#60

#140

#200

Sieve
Opening

Size

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

0.00

Dry
Sample
and Tare
(grams)

305.19

67.02

Hydrometertestusesmaterial passing#10
Percent passing #1 Obas~d upon complete sample =100.0
Weight of hydrometer sample =67.02
HygroscopicTT1oisture correction:

Moist weight and tare =30.39
Dry ....,eightandtare = 30.18
Tareweight= .'. 15.47
Hygroscopic rnoisture =1,4%

Table ofcomposite correction values: .
Temp."deg. C: 12.2 28.6
Camp. corr.: ,-7.0 -2.0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 - 0.164 )( Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.5 16.5 12.3

5.00 21.5 145 10.3

15.00 21.5 12.0 7.8

30.00 21.5 11.5 7.3

60.00 21.6 11.0 6.9

249.00 21.710.0 5.9

1440.00 20.5 10.0 5.5

L-.. MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07



Cobbles :
Gravel Sand I Fines

Coarse Fine Total Coarse Mediu~ I Fine I Total Silt Clay ! Total

0.0 I 0.0 0.0 0.0 0.0 11.3 I 61.9 I 73.2 17.1 9.7 I 26.8

°10 D15 D20 °30 I D50 D60 DaD D85 D90 °95 I I0.0057 0.0206 0.0414 0.0925 I 0.1909 0.2391 0.3490 0.3876 0.4408 0.5416 I
Fineness I Cu I CcModulus !

0.91 41.81 I 6.26

1/23/07DATA REPORT Rev. ()

MACTEC, Inc. ------------ .........J

MACTEC ENGINEERiNG & CONSULTING, INC
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING-B-927

Depth: 8.5-10'

Material Description: Pale yellow silty sand.

Date: &/0 1/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Tested by: lPD

Sample Number: 8-927-4

Natural Moisture: 6.8

uses Class.: ND

Checked by.: ABS

Dry
Sample

and Tare
(grams)

213.52

101.24

Tare
(grams)

0:00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

·#200

Cumulati.ve
Weight

Retained
(grams)

0.00

0.16

2.31

14.14

45.70

77.97

84.32

Percent
Finer

100.0

99.9

97.6

86.0

54.8

23.0

16.7

Cobbles
Gravel Sand Fines

Coarse I Fine I Total Coarse I Medium I Fine Total Silt Clay Total

0.0 0.0 I 0.0 I 0.0 0.1 I 13.9 I 69.3 83:3 16.7

010 °15 °20 °30 050 °60 °SO 085 D90 095.----0.09]0 0.140] 0.2292 0.2724 0.3770 0.4]59 0.4729 0.5888

Fineness
Modulus

l.08

"- MACTEC, Inc.

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07
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MACTEC, Inc.

Source ~-,mp~le #........,...~D_e,--p..th/E_le_v.---+---~D~a te S~am-,-,,-p~le_d---+--- US_CS. -+-'----c--.c...--__~~_M-ate-'.ria~1Desc...-'rip_tio_n --+_N_M_%-j-----~ ~
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--. jC --~~~_+~~_+_---~.~-~--------_+___~ __!______'_-~__~ ~~~__~-_____i -I---
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I.p..l~ct No. 6468061472 .. ...,..1~F-ig-u·r·-e~--c--~--c---1 Rale

Tested By: ....=L=B=-J~ -~~~~..--- Ch~cked J:3Y: c....=-=-__------ ----- ______



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING-B-927

1115/2007

Depth: 13.5-15'

Material Description: Pale yellow silty sand.

Date: 8-01-06

UquidLimit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Tested by: LB]

Sample Number: B-927-6

Natural Moisture: 11.2

USCSClass.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

304.63

100.42

Tare
(grams)

0.00

0.00

Cumulative
Pan

TareWeight
(grams)

0.00

0.00

Sieve
Opening

Size

#10
#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.02

8.89

34.45

54.46

76.14

81.54

Percent
Finer

100.0

91.1
65.7

45.8

24.2

18.8

Cobbles
~----f-Coars_e-+ -+ T_ot_a_l--1_C_o_a_rs_e_t- t-_F_I_ne Total Silt

Fines
Clay Total

Fineness
c-lYIodulus

lAO

. 0.0814 0.1418

D50

0.2827

34.3

03689

46.9

Dao
0.6050 0.6938 0.8143

18.8

D95

1.0221

DATA REPORT Rev 0

MACTEC, Inc.

MACTEC ENGINEERING & CONSULTING, INC 1/23/07
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING-B-927

Depth: ] 8.5-20'

Material Description: Pale yellow silty sand.

Date: 8-01-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Tested by: lPD

Sample Number: B-927-7

Natural Moisture: ] 1.4

USCS Class.: ND

Checked by: ASS

Ory
Sample

and Tare
(grams)

296.73

122.15

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.27

]0.27

36.70

58.8 [

85.58

93.07

Percent
Finer

100.0

99.9

91.5

69.9

51.8

29.9

23.8

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay

I
Total

0.0 0.0 0.0 0.0 0.1 30.0 46.1 76.2 23.8

010 °15 °20 °30 °50 °60 °ao °a5 °90 °95

0.1065 0.2359 0.3204 0.5680 0.6645 0.7969 1.0249

Fineness
Modulus

1.26

DATA REPORT Rev. 0

L-- MACTEC, Inc.

MACTEC ENGINEERING & CONSULTING. INC 1/23/07



0.0010.01

HYDROMETER

0.11.

GRAIN SIZE - mm.

U.S. STANDARD Sii=VENUMBERS
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_._-~--_.-----------.-.-----~-..----_.-.---_._-----.-..-.---------_.- -----------------~--------_._,--------------------------_._---

Coarse I Fine •. Coarse i Medium I Fine Silt i C_la_-'Y ---I
1

0.0 I 0.0 0.1 I 13.2 I 66.4 20.3

Particle Size Distribution Report/ASTM-422-63(02)
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[prOject No. 6468061472

MACTEC, Inc.

Raleigh, North Carolina

o ND=NOT DETERMINED
ENTIRE SAMPLE WAS TESTED.

. J

Tested By: ..::.J P--=D~'~~__----~ Checked(:3y: ABS - __-- _



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: BORrNG-B-927

Depth: 23.5-25'

Material Description: Paie yellow silty sand.

Date: 8/01/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERlvIINED

ENTIRE SAMPLE WAS TESTED.

Tested by: JPD

Sample Number: B-927-8

Natural Moisture: 15.7

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

203.94

103.29

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.22

3.54

13.69

40.50

75.21

82.25

Percent
Finer

100.0

99.9

96.5

86.7

60.7

27.2

20.3

Cobbles
Gravel

Fines

Coarse Fine Total Coarse Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 13.2 66.4 79.7 20.3

D50

Fineness
Modulus

1.00

DATA REPORT Rev ()

0.1181 0.2011 0.2465 0.3619 0.4064 0.4748

J/23/07

0.6504



r;--======c===c======c====c====c======c================
Particle Size Distribution Report/ASTM-422-63(02)

U.S. SIEVE OPENING IN INCHES

1Y, in. % in. 3fB in.
U.S. STANDARD SIEVE NUMBERS

#140
HYDROMETER

6 in. 3 in. 2 in. 1 in. Y, in. #10 1[2 #30 #40 #60 #100 #200

Source

o BORING Bc928

--~._-

Sample # Depth/Elev. Date Sameled

B-928c2 3.5-5.0' 9-14-06
NM % LL PL

17.9 ND ND

Tested By: _-"'-'--,"'-__-.---~_-_ Checked By: AB..=..S ----'-~--------



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING 8-928

Depth: 3.5-5.0'

Material Description: Brownish yellow silty sand.

Date; 9-14-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Tested by: lPD

Sample Number: 8-928-2

Natural Moisture: 17.9

USCS Class.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

322.65

100.67

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4
#]0

#20

#40

#60
#]40

#200

Cumulative
Weight

Retained
(grams)

0.00
O. ]0

]1.30

20.89

42.73

Percent
Finer

100.0

100.0

96.5

76.5

55.5

41.8

CObblesJ
Gravel Sand Fines

Coarse Fine I Total Coarse I Medium I Fine I Total Silt I Clay -T- Total

0.0 I 0.0 0.0 I 0.0 3.5 I 41.0 I 33.9 I 78.4 I I 21.6

DlO D15 D20 D30 D50 D60 DBO 085 090 D95

0.]373 0.3477 0.4949 0.9582 1.1469 IA03] 1.8074

Fineness
f--Modul!!~

1.73

1-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERJNG & CONSULTING, INC 1/23/07
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o ND=NOT DETERMINED
ENTIRE SAMPLE WAS TESTED.MACTEC, Inc.

Raleigh, North CarolinaFiQure

Client Dominion Nuclear North Anna--_..

r Project North Anna COL _P__r0.L~ec_t -_. --1

IProject No. 6468061472

!d- Source Sample # Depth/Elev. Date Sampled uses MateriaIDescripti_on---_---_-- t.N"tL~~ _._P_L.n~ORJNG.__B_._92_S__ __\___c-B-.9-2-S=-4~=:==.-..:8-.~3-:9~.8~'=:===:9/:0~7/:0:6===:===N::D===__t__'_---:------:--B-rown-·-i_Sh-Y_(e_Il_0W-_S-il!Y..__san-d-,~=~=~======='t-+-_-l-§=i_'
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Tested By: LPD



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-928

Depth: 8.3-9.8'

Material Description: Brownish yellow silty sand.

Date: 9/07/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Sample Number: B-928-4

Natural Moisture: 18.5

USCS Class.: ND

Tested by: LPD Checked by: ABS

Dry
Sample

and Tare
(grams)

219.38

11 0.89

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

4.74

17.00

39.02

55.90

75.41

80.75

Percent
Finer

100.0

97.8

82.8

63.4

48.5

31.3

26.6

0.0

Coarse

0.0 0.0

Total

0.0

Coarse

2.2

Fine

36.8

Total

73.4

Silt Clay Total

26.6

D95

1.5685

D90

U704

DBS

0.9294

Dao
__..-1--...------+---..--+------'-1

0.7607

D60

0.3783

D50

0.26470.0968

Fineness
Modulus

1,48

DATA REPORT Rev. 0

'-- MACTEC, Inc.

MACTEC ENGINEERING & CONSULTING. INC 1/23/07
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-928

Depth: 14-15.5'

Material Description: Brownish yeliow silty sand.

Date: 9/17/06

Liquid Limit: NO Plastic Limit: NO

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED

ENTIRE SAMPLE WAS TESTED.

Tested by: JPD

Sample Number: 8-928-6

Natural Moisture: 24.5

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

310.10

97.92

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#10

#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.38

6A4
27.56

46.83

69.89

75.35

Percent
Finer

100.0
99,9

93.3

71.8

52.1

28.6
23,0

20.5 16.3 0.0132 21.5

17.0 12.8 0,0132 18.0

13.0 8.8 0.0132 14.0

11.0 6.8 0.0132 12.0

10.0 5.9 0.0132 11.0

8.0 3.9 0.0132 9.0

7.0 2.5 0.0134 8.0

Hydrometel" testuses material PClssing#lO
Percent passing #10 based upon complete sample =99.9
Weight ofhydrolTleter sample =97.92
Hygroscopic moisturecorrl:!ction:

Moistweightandtare = 27.56
Dryweightandtare = 27.46
Tare weight= 15.64
Hygroscopic moisture =0.8%

Table ofcomposite correction values:
Temp.,deg.C: 12.2 28.6
Compo corr.: . -7.0 -2,0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometertype = 152H

Hydrometer effective depth equation: L =16.294964·0,164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading K Rm

2.00 21.5

5.00 21.5

15.00 21.5

30.00 21.5

60.00 21.6

243.00 21.7
1440,00 20.5

Eft Diameter Percent
Depth (mm.) Finer

12,8 0.0333 ]6.6

13.3 0.0216 13.1

14.0 0,0]27 9,0

14.3 0.009] 7,0

14.5 0.0065 6.0
14,8 0.0033 4.0

15.0 0,0014 2.6

'---- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



k Gravel Sand Fines
Cobples C ~ F' I I

-
Medium I

I
I

--
oarse me Total Coarse Fine I Total Silt I Clay Total

~;~.O I 0.0
I

I 0.0 0.1 I 28.1 I 48.8 I 77.0 17.8 I 5.2 I 23.0
I

010 I 015 I 020 ! D30 DSO I D60 I DSO I D85 D90 I D95

I I
- ! I I I

I 0.0552 0.1136 0.2351 n'111n 0.5332 0.6200 0.73740.Oi46 I 0.0271 I v.J I IV ! 0.9315
J

Fineness I Cu Ccf--_Modulus

1.23 I 21.23 2.84

1123/07DATA REPORT Rev. 0

1..- MACTEC, Inc. -..J

MACTEC ENGINEERING & CONSULTING. INC
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GRAIN SIZE DISTRiBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: SORfNG B-928

Depth: 22.1-23.6'

Material Description: Brownish yellow silty sand.

Date: 917106

UquidLimit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Sample Number: B-928-8

Natural Moisture: 17.0

USCS Class.: ND

Tested by: JPD Checked by: ABS

100.0

97.8

83.1

62.2

46.1

26.5

Percent
Finer

Cumulative
Weight

Retained
(grams)

0.00

8.07

15.33

37.19

53.99

Sieve
Opening

Size

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

Cobbles
Sand Fines

Coarse Total Coarse Dedium I Fine Total Silt Clay Total

0.0 0;0 0.0 2.2 78.7 21.3

102.07

Dry
Sample

and Tare
(grams)

367.95

D95

\.5508

D90

1.1494

D85

0.9162

0 80

0.7573

0 60

0.3969

D50
--+----'---"-----+----i----+------,-j--------J

0.28650.1282

D15

Fineness
f--ModlJJ!tL

[,54

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEER1NG & CONSULTING, INC 1/23/07
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NM % LL PL
-----:-------:------+-------}16.4 ND i ND
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Tested By: JP=D__~~ _ Checked



GRAiN SIZE DiSTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-928

Depth: 27.1-28,6'
Material Description: Brownish yellow silty sand.

Date: 9/7/06
Liquid Limit: ND Plastic Limit: ND

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

Sample Number: B-928-9

Natural Moisture: 16.4
USCS Class.: ND

Tested by: lPD Checked by: ABS

Dry
Sample

and Tare
(grams)

340.00

Tare
(grams)

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained Percent
(grams) Finer

17.3
13.4
9.6
7.6
6.7
4.8
2.4

Percent
Finer

Diameter
(mm.)

0.0329
0.0213
0.0122
0.0090

0.0064
0.0032
0.0014

Eff.
Depth

12.5
13.2
13.8
14.2

14.3
14.7
15.0

Rm

23.0
19.0
15.0
13.0
12.0
10.0
8.0

K

0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.0134

#10 2,73 99.2

#20 7,61 91.9

#40 29.75 70.5

#60 48.41 52.6

#140 70.73 31.0

#200 76.74 25.3

28.6
-2.0

0.000.00102.95

Hydrometertest uses materialpassing#10
Percent passing #1 0 basedl.lpon complete sample =99.2
Weightofhydrorneter sample =102.95
Hygroscopic moisture correction:

Moistweightandfare = 25.71
Dryweightand tare = 25.60
Tare wei.ght:: . .15.42
I-Iygroscopicmoisture=1.1%

Table of composite correction values:
Temp., deg;C: 12.2
Camp. corr.: -7,0

Meniscus correction only =1.0
Specific gravity of solids =2.7
Hydrometertype = 152H

Hydrometer effective depth equation: L =16.294964 . 0.164 xRm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.8 22.0 17.9
5.00 21.8 18.0 13.9

16.00 21.8 14.0 9.9
30.00 21.8 12.0 7.9
60,00 21.911.0 7.0

254.00 21.9 9,0 5.0
1440.00 20.5 7,0 2.5

1/23/07
DATA REPORT Rev 0

MACTEC, Inc. ---'

MACTEC ENGINEERING & CONSULTING, INC



Gravel i Sand Fines
Cobbles

Coarse
Rine I Total Coarse I Medium I Fine I Total Silt I Clay I Total

I I I I
-

I I
--

0.0 0.0 0.0 0.0 0.8 28.7 45.2 74.7 19,2 6.1 25.3

0.0130

D15

0.0256

D20

0.0457 0.1003 0.2300

Deo

0.3141

Fineness I
CcModulus I

Cu

1.24 I 24.08 2.45

L..- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1123/07
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Particle Size Distribution Report ASTM D 422...63 (Reappro.~ed 2002)
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SOURCE SAMPLE # DEPTHfELEV. DATE sAMpLED USCS MATERIALPESCRIPTION NM % LL Pl
() ._--::.B,,--.~92,,-,8,,-,A"------1_U=D---=:c3:.....-..+-_~2,,-,O,-,F~t.'-----l__----,1,-=2~/8,-,-,/0~6:.....-..-f,-r--~N~~D_-f,-r- - --- ~T--",an","=B~ro~wn=~S=i1,,-,---=,s=an=d~------j---,N==-D ND ND
----------+------'1----+-- ---+---- -1 ----'____- ----------

ND::::: NOT DETERMINED

C=--I,-,-,je~nc:..t~D=-=o=m=:it=lio=n=-=Nc.c.:u=c=le=al~·N'-'-'o=-=-rt=h'--'-A=n=na=--_--_--____jMAct~CINGn'H!ERINGO~~~~/~~y: JM l~/b~wed by: HJ

EEoject North_A_n~na-C_O::...L-_-__-_ AND

11J=121ectNO. 6468-06-1472 Lab ID # 6767 GON$l.JbTIN~,JNQ.



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna
P~oject: North Anna COL

,ject Number: 64 68- 0 6-1472

Sample Data

Source: B-928A
Sample No.: OD- 3
Elev. or Depth: 20Ft. Sample Length (in ./cm. ): 6767
Location: B-298A
Description~ Tan Brown Silty sand
Date: 12/8/06 Natural Moisture: ND
Liquid Limit: ND Plastic Lim.it: ND USCSClass. : ND
Testi~g Remarks: Tested by: JM Reviewed by: HJ ND= NOT DETERMINED

12/8(06 1/2/07

Mechanical Analysis Data

Initial
Dry sample and tare= .10
T,ar:e :::: ~·OO

Dry sample weight = 75.10
Tare for cumu1.ative weight retained= .00

Sieve Cumul. Wt . Percent
retained finer

. 00 100.0
# .12 93.2

20.19 7
# 35.37 52.9
# 46. 38.3

54.04 28.0
58.25 22.4
61. 0

Hydrometer Analysis Data

Separat.ion sieve.:is #200
Percent -#:200 based upon complete sample= 18.0
Weight of hyd.rometersample: 13.54
Calculated biased weight= .22
Automatic temperature correction

Composite correction at 20 deg C ::: -5.4

Meniscus correction only= 0
Specific gravity ofsolids= 2.7
Specific gravity correction factor= 0.989
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Elapsed
time, min

2.00
5.00

15.00
30.00
60.00

Temp,
deg C
23.2
23.2
23.2
23.2
23.2

Actual
reading
17.0
15.0
11. 0
10.0

9.0

Corrected
reading
12.3
10.3
6.3
5.3
4.3

K

0.0129
0.0129
0.0129
0.0129
0.0129

17.0
15.0
11.0
10.0

9.0

Eff.
d.epth
13.5
13.8
14.5
14.7
14.8

Diameter
nun
0.0336
0.0215
0.0127
0.0090
0.0064

Percent
finer

16.2
13.6

8.3
7.0
5.7

1123107



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer
250.00 22.8 7.5 2.7 0.0130 7.5 15.1 0.0032 3.6

1440.00 23.1 6.5 1.8 0.0129 6.5 15.2 0.0013 2.4

Fractional Components

Grave1/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL ==
% S~tD ::::: 82.0 (% coarse::::: 6.8
% SILT::::: 13.2 % CLAY = 4.8

% medium = 40.3 % fi.ne == 34.9)

DBS::::: 1.33
D30= 0.17
Cc= 3.3806

D60= O. 54 D50= O. 38
015= 0.03 Dl0= 0.02
eu= 35.0977

1l23/(}:
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Source

BORING B-929
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B-929-1 1.5-3' 8/8/06 SC Brown clayey sand_. _
NM % LL PL

14.5 36 19

j-------+--_.- .__.~

Client Dominion Nuclear North Anna
~._---_.

Project North Anna COL Project
MACTEC, Inc. o ND==NOT DETERMINED

ENTIRE SAMPLE WAS TESTED.

Pro'ect N~o~,~64-68-0~61~4~72~~---r-~Fi-u-re~~~~---lRaIei h,N9rth Oilr91 na J
Tested By: --'J'-'--P__D"'- -.-----~ Ch~(;ked By: .L:.::~------____'_ --------------~



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORfNG 8-929

Depth: 1.5-3'
Sample Number: 8-929- [

r.1aterial Description: Brown clayey sand.

Date: 8/8/06
Liquid Limit: 36 Plastic: Limit: 19

Testing Remarks: ND=NOTDETERMrNED
ENTIRE SAMPLE WAS TESTED.

Tested by: lPD

Natural'Moisture: 14.5

uses Class.: SC

Checked by: ABS

100.0

88.2

88.2

87.8

86.0

81.1

70.3

Percent
Finer

Eff. Diameter Percent

Depth (mm.) Finer

11.4 0.0314 37.7

11.5 0,0200 36.2

12.0 0.0118 31.6

12.2 0.0084 30.1

12.4 0.0060 28.6

12.9 0.0030 24.0

13.3 0.0013 18.8

Rm

30.0

29.0

26.0

25.0

24.0

21.0

18.0

Cumulative
Weight

Retained
(grams)

0.00

24.46

24.46

25.31

29.04

3.26

10.36

'16.46
25.09

27.53

K

0,0132

0.0132

0.0131

0.0131

0,0131

0.0131

0.0134

1
,75

.375

#4

Sieve
Opening

Size

28.6
-2.5

Cumulative
Pan

Tare Weight
(grams)

0.00

0.000.00

Tare
(grams)

0.00

Dry
Sample

andTare
(grams)

207.56

Hydrometertesfuses lTiateriaFpassing#lO
Percentpa~siIl9#10.. basedupon complete sample =86.0
Weightoft1Ydrometersampl~ =56.55
Hygroscopicmoisture'correction:

Moist weight and tare = 26,'78
Dryweightandtare = 26.53
Tareweignt = 15043
Hygroscopic moisture =2.3%

Tableot compositecorrection values:
Temp., deg. C: 12.8

Compo corr.: -7.0
Meniscus correction only =1.0
Specific gravity ofsolids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 .0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.7 29.0 24.5

5.00 2l.7 28.0 23.5

15.00 21.8 25.0 20.6

30.00 21.8 24.0 19.6

60.00 21.9 23.0 18.6

246.00 21.9 20.0 15.6

1440.00 20.5 17.0 12.2

1..- ------------ MACTEC, Inc.

DATA REPORT Rev 0 MACTEC ENGINEERING & CONSULTiNG, iNC. 1/23/07



I Gravel Sand Fines
Cobbles I

Coarse I Fine Total Coarse Medium Fine Total Silt ~Total_-~. i

0.0 I [ 1.8 I 0.4 12.2 1.8 15.7 26.2 43.7 16.6 27.5 44.1

Fineness
Modulus

1.73

D20

0.0016 0.0082

050

0.1252

oeD
0.2362

DaD

0.7798 1.4423 20.1654 22.8203

DATA REPORT Rev. 0

'-- MACTEC, Inc.

MACTEC ENGiNEERiNG & CONSULTiNG. iNC i/23/07



LIQUID AND PLASTIC LIMIT TEST DATA 1/17/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-929

Depth: 1.5-3'

Material Description: Brown clayey sand.

%<#40: 70.3 %<#200: 44.1

Tested by: lPD

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: B-929-1

USCS:sc

Checked by: ABS

AASHTO: A-6(4)

Run No. 1 2 3 4 5 6-
Wet+Tare 23.69 24.08
Dry+Tare 21.53 21.82

Tare 15.46 15.45
#BJows 27 27_.

35.6 35.5
--

Moisture

1

.)

35.55 f---i---+--f--+--+--'-t---+--+--+--+---+---++---i--+-H-++-I
~

'".12l3 5.53 f----+--+----+--+.-+--+--+----+-+--+---++--+-+-H-+-H
o
~

LiqluicIity Index= -OJ

35.49 f----+--+----+--+--+-----t--+---+-+-+-+---+·i-+-+-H-++-l

35.471----+--+----+--+--+--,--,---+---+---+-+-+---+++--+-+-H-i-+-J

--Wet+Tare---1 Dry+Tare==t=.~Tare
26.98 L- 25.54 15.63

FMoistur~
14.5

1/23107DATA REPORT Rev. ()

'-- MACTEC, inc. -------.......,.----- -l

MACTEC ENGINEERiNG & CONSULTING. lNC



LIQUiD AND PLASTIC LIMIT TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-929

1/15/2007

Depth: 3.5-5'

Material Description: Brown sandy silty.

%<#40: NO %<#200: NO

Tested by: lPO

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: B-929-2

USCS: NO

Checked by: ABS

AASHTO:ND

Run No. 1 2 3 4 F 5

I
6

--
Wet+Tare 22.12 22.99
Dry+Tare 19.79 20.39

Tare 15.47 15.59
#8loVll's 23 23

Moisture 53.9 54.2 i

54.21---+-~+-++-+--+-+-~+-H++-+-H-++-H

54: l61---+--~+-+--+---'--+-I--+_~+-,11"-+++--+-+-t++-H

54.121---+--1-+-+--+---+--+-1---1-~+-+++-+-1-+-H--H

~
::t

~54i081---+--1-+-+-+--+--+--r---1-+---H++-+-I+t+H

~
54.041---+-+-+-++-+---+-'-+--+-H-#-+-I-+++-H

541---+-~+-++-+--+----I--+-+-H-#+-H-++-H

---~----I---+---+---I__-I_-+---i-I-r--H--I_f--+__++++
53.961---+--1-+--+--+---+--+-+-+-+-1--I++-+-1-+++-H

I-~-I-'--I-~I-----I~--I'"'c.----'-I--------f---~-I--- -,'1,+I-+-+---I-H--+--H
53.92I__-+---1-++-t-----+--+-r---+-+-+-+++_

1

+-I-+++-H

53.88 j I
~5--!-6--::-7~8:--;9:-'-:'1~0--'----'--'----'-::z'!;;0-"--'2:-'-:S::'--'--;;'3-;:-O-'-'--'-4";-;!O

Blows

Liquid Limit::: 54

Plastic Limit= 38

Plasticity Index:::__1§__

Natural Moisture::: 26.1

Liquidity Index= -0.7

Run No. 1 2 3 4

_W__e_t_+_T-'.ar_e+--_---=2:.::3c..:..7...::6__+ __-:24.48
Dry+Tare 21.47 21.98

___T_a_re----'-_---1=-5=-.4=-7-_J-------'-15-.-49---'--------L--~.- 1 _Moisture 38.2 38.5 ~_

Wet+Tare
40.40

L..-. MACTEC, inc.

DATA REPORT Rev. () MACTEC ENGINEERiNG & CONSULTiNG. iNC i 1231() 7



GRAIN SIZE - mm.

#4
I

U,S, SIEVE OPENING IN INCHES

1Y, in, % in, 3/8 in,
3 in, 2 in, 1 in, Y, in.

:! I ,i I

% +3" - --'(;oars-eo/".Gr
avel

Fine Coarse Mediuo~ Sand ----F-in~ -----+-~---'~-~--~S-ilt-----,~__~%,_=_o C_C:_"=-=--,--~ ----,,--,,. '[

--'~~--f~~-~-'------+~~~-+---------~-----+---C--~--------,--'----------~-------i

o 0.0 0.0 I 0.0 0.0 27.4 38.1 34.5 II
I ------+---------t---:-c~,~______+--~_____,__t_~-~------i--, ------------~I

r=I
I

i 6 in,

II 100 I

I
I 90I,

I 80

II 70

lies 60

II~
III- 50 -- -~

ll~
il~ 40

I30 --

20

10

ol

_~=-=-=Sc-c::0u-=-rc-c-e---=-='-=-----1~S---:am:-,-p-,-le---c#~"I~"""e'-"CPth~IE~le"""v,~-Da-te"""S"""a~rllp~le""",d"""-+~,--U"""S"""CS~-+~~~~-~~~~~~-'------_-",,,,-+_N_M % LL PL
il9 ~_ BORING B-929 B-929-4 8,7-10.2' 8/8106 ND 18.9 ND ND

~ 1'-----' -,--------I-------+--~-+----------------+-------------~+--~--

~ I~~:ent Dominion Nuclear North Anna NlAClE:C,ilnc~ ~~;~~Ts~~~~ir~~DTAKEN I
r~jectNorth Ann!l:_,_C_O_L_P_ro4-~e_ct_'~__- -----rl '

'f--lr-r-oi-ec-t-N-o.-6-4~68-0-6-14-72~---~-Figure ~~'Qi t\,Nol1hOlilfqUnil I~~~~~~~~======--_~J

Tested l3y: -=:J"--P-=D'-- ~~--~-, ----""" Checked



GRAiN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B,929

Depth: 8.7-10.2' Sample Number: B-929-4

Material Description: Reddish yellow silty sand.

Date: 8/8/06 Natural Moisture: 18.9

Liquid Limit: ND Plastic Limit: NO uses Class.: NO

Testing Remarks: ND=NOT DETERMINED

ENTIRE SAMPLE WAS TAKEN

Tested by: lPO Checked by: ABS

1/15/2007

Ory
Sample

and Tare
(grams)

68.36

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#10
#20

#40

#60

Cumulative
Weight

Retained
(grams)

0.00

5.01
[8.72

Percent
Finer

100.0

92.7

72.6

57.5

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0..0 0.0 0.0 38.1 34.5

°10 °15 °20 D30 D50 °60 °ao °85 D90 095

0.1824 0.2751 0.5358 0.7559 0.9680

Fineness
Modulus

1.11

DATA m'PORT Rev. 0

1........ MACTEC, Inc.
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0.001

!

0.)'

HYDROMETER

o.

ill!

#140
#100 #200

\
\.

#60

~I

STANDARD SIEVE NUMBERS

~Jll 1

t-+-C+-+--C+-~-1-._~-+-t-+--,--+-c+-+---+~.-- j.- ·-I·++i--t-+---+-c+---+-·-----I

#)..D #20 #30 #40
I

0.0 0.0 0.1 32.7 I 41.0 262_cc-- ~~1
I

:1 .I! !

Particle Size Distribution Report/ASTM-422-63(02)
U.S. SIEVE OPENING IN INCHES

1Y, in. % in. 3/8 in.
3 in. 2 in. 1 in. Yz in.

1)(

6 in.

I
II

100

I
I, 90
I

I
I 80

II 70

Icc
I~ 60

I~ 50,Z

I~
40

J,g:
I 30

11

20

10

0

II
% +3"

0 0.0

Client Dominion Nucle.""'ar'--'N'-'-'o=rt=h'-'"A-=-n=n=a ~ ~--__1

IProject North Anna COL Proj~ct

I
ILEroie_ct 1\10. 6468061472

MACTEC, Inc.

Ralei h, North Carolina

OND==NOT DETERMINED.
ENTIRE SAMPLE WAS TESTED.

I
Tested By: --"'-'---=-__~_~______Check~dBy: .:...='-=-- -- ~



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-929

Depth: 13.5-15.0

Material Description: Reddish yeliow silty sand.

Date: 8/8/06

Liquid Limit: NO Plastic Limit: ND
Testing Remarks: ND=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

Sample Number: B-929-5

Natural Moisture: 19.6

USCS Class.: ND

Tested by : JPD Checked by.: ABS

100.0

99.9

89.0

Percent
Finer

Cumulative
Weight

Retained
(grams)

0.00

0.13

9.00

26.83

Sieve
Opening

Size

0,00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

82.01

Ory
Sample

and Tare
(grams)

212.73

Cobbles
Sand Fines

Total Coarse Medium Fine Total Silt Clay Total----
0.0 0.0 0.1 32.7 41.0 73.8 26.2

D20 °30 °50 D60 Dao ·°85 °90 D95

0.0966 0.2407 0.3390 0.6227 0.7331 0.8875 1,1550

Fineness
Modulus

1.31

DATA REPORT Rev. 0

1...-.. MACTEC, inc.

MACTEC ENGiNEERiNG & CONSULTiNG, iNC 1/23/07
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