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Particle Size Distribution Report/ASTM~422-63(02)
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19~ORINGB-929 B-929-7 23-24.5' 8/8/06 ND Reddishvellow silty sand. 18.8 ND
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GRAIN SIZE DISTRIBUTiON TEST DATA
1/15/2007

100.0

100.0

90.8

67.5

50.4

28.5

23.1

Percent
Finer

Eft. Diameter Percent
Depth (mm.) Finer

12.7 0.0330 16.6

13.3 0.0214 12.7

13.9 0.011 10.7

l4.2 0.0090 7.7

14.2 0.0064 7.2

14,7 0.0032 4.7

14.8 0.0014 3.3

Natural Moisture: ] 8.8
uses Class.: ND

Checked by: ABS

Sample Number: B-929-7

Rm

13.0

12.5

10.0

9.0

22.0

18.0

14.5

Cumulative
Weight

Retained
(grams)

0.00

0.05

9.18

32.62

49.81

71.81

77.21

K

0.0131

0.0131

0.0124

0.0131

0.0131

0.0131

0.0134

#4

#10

#20

#40

#60
#140

#200

Sieve
Opening

Size

28.0
-2.5

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

100.43

Dry
Sample

and Tare
(grams)

239.13

Tested by: lPD

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 646806]472

Location: BORING B-929

Depth: 23-24.5'
Material Description: Reddish yellow silty sand.

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

Testing Remarks: ND=SPECIFIC GRAVITY IS ASSUMED.
ENTIRE SAMPLE WAS TESTED.

Hydrometertestusesmaterialpassing# 10
Percent passing #10 based upon complete sample =100.0
Weight of hydromefer sample =100.43
Hygroscopic moisture correction:

Moistweightandtare= 30.42
Dry weight and tare = 30.26
Tareweignt = . 15.49
Hygroscopic moisture =1.1 %

Table ofcomp.osite correctionvalues:
Temp., deg.C: 12.8
Camp. 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 22.0 21.0 16.7

5.00 22.0 17.0 12.7

16.00 27.0 . 13.5 10.7

30.00 22.0 12,0 7.7

60.00 22.0 11.5 7.2

240.00 21.9 9.0 4.7

1440.00 20.5 8.0 3.3

1/23/07
DATA REPORT Rev. 0

MACTEC, Inc. -------.-1
MACTEC ENGiNEERiNG & CONSULTiNG. INC



Cobbles
Gravel I Sand I Fines

Coarse I Fine Total I Coarse I Medium j Fine i Total I Silt 1 Clay Total
-

I
I

I I
i

I0.0 0.0 0.0 0.0 I 0.0 32.5 44.4 i 76.9 17.0 6.1 23.1I !

Fineness Cu CcModulus

1.31 31.21 3.52

DATA REPORT Rev. 0

1-. MACTEC, Inc.

MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07



6 in. 3 in. 2 in. 1 in. •'h in. !14 #),0 #20 #30 #4 #60 #100 #no
I II ,I I I I Ii iY

~
I I I 1 1 -r l ,

I

!'>
I

\
N

\.

It
I

f\I 'I
I

I 1\I

I

I
I

I
I 1

I

1

I I 1'x i II

I I '= I
I I !

i

I
0

I I I

0 I 1
I

1)[ 10 1 0 0.01 0.00

80

20

30

%+3"

I
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Coarse Fine

0.0 0.0 0.0 17.3
.~~-

Clay

o
Source

BORlNG B-929
Sample #

B-929-9
Depth/Elev.

33-34.5'
Date Sampled

8/8/06
NM % II PL

16.9 ND ND
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I Project North Anna COL Project



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: 33-34.5'

Material Description: Reddish yellow silty sand.

Date: 8/8/06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks:ND=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

Sample Number: B-929-9

Natural Moisture: 16.9

USCS Class.: NO

Tested by: IPD Checked.by: ABS

100.0

99.8

86.0

61.9

43.8

Percent
Finer

Cumulative
Weight

Retained
(grams)

0.00

0.60

16.14

Sieve
Opening

Size

0.00

Cumulative
Pan

Tare Weight
. (grams)

0.00

0.00

Tare
(grams)

0.00

.Gravel Sand Fines
Cobbles

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0;0 0;0 0.0 0.0 0.2 37.9 44.6 82.7 17.3

116.91

Dry
Sample

and Tare
(grams)

287.95

°10 °15 °20 D30 D50 D60 Dao D85 °90 D95

0.0914 0.1533 0.3029 0.4039 0.7005 0.8206 0.9920 1.2792

Fineness
Modulus

1.53

'- MACTEC, inc. ------------- --..1

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07
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Source Sample # Depth/Elev. Date Sampled uses Material Description NM% LL PL
~~~~ ----

0 BORING B,929 B,929,11 43,44.5' 8/8/06 ND Reddish yellow sil!y'sand. 17.2 ND ND

I Client DomillLQll N...:.'u~cco.:le:.::a:o..r .o..:N""ort",.hoo...o..:A""nn;:::a:::....- ..........:.._------I

I Project North Anna COL Project
MACTEC, I ND=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

I Ralei~h, North Carol na I Jr
Tested By: ....,J....P....-D:::....-__------. Checked By:.o....A=B:...:S~ _



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Sample Number: B-929-11

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-929

Depth: 43-44.5'

Material Description: Reddish yello"" silty sand.

Date: 8/8/06 Natural Moisture: 17.2

Liquid Limit: NO Plastic Limit: ND USGS Glass.: NO

Testing'Remarks: NO=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

Tested by: lPO Checked by: ABS

100.0

99:5

99.3

96.6
79.3

57.3

41.8

22.9

Percent
Finer

62.78

Cumulative
Weight

Retained
(grams)

0.00

1.44

2.04

9.94

19.79

.75

.375

#4
#10

#20
#40
#60

#140
#200

Sieve
Opening

Size

Cumulative
Pan

Tare Weight
(grams)

0.00

0.000.00

Tare
(grams)

0.00

110.71

Dry
Sample

andTare
(grams)

289.19

.

Cobbles
Gravel Sand Fines

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

I I I I I I0.0 0.0 0.7 0.7 2.7 39.3 39.4 81.4 17.9

D10 015 D20 D30 D50 D60 080 I Da5 i D.~O095
I-----+----------+-~----,I-----_+_---_+---_+----~--.-l__. .

0.0874 0.1542 0.3345 0.4624 0.8710 I 1.0507 1.3100 1.7559

Fineness
Modulus

1.71

DATA REPORT Rev. 0

MACTEC, Inc.

MACTEC ENGINEERING & CONSUL71NG, INC 1/23/07
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OND=NOT DETERMINED.
ENTIRE SAMPLE WAS TESTED.
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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-929

Depth: 53-54.5'

Material Description: Light brown silty sand.

Date: 8/8/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

Tested by.: IPD

Sample Number: 8-929" 13

Natural Moisture: 13.8

USGS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

299.67

107.68

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

1.43

11.42

33.13
52.24

78.79

86.04

Percent
Finer

100.0

99.5

89.0

68.9

51.2

26.7

20.0

Gravel Sand I Fines
Cobbles

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

0.0 0.0 I 0.0 I 0.0 0.5 I 30.6 I 48.9 I 80.0 I I 20.0

°to

Fineness
Modulus __

i.33

D20 °30

0.1221

°50

0.2407

D60

0.3253

DaD

0.6036

OgO

0.8918

D95

] .1932

DATA REPORT Rev. 0

MACTEC, Inc.

MACTEC ENGINEERiNG & CONSULTING. INC 1/23/07



Particle Size Distribution Report ASTM 0422-63 (Reapproved 2002)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

% FINES
SILT

60 100 140 200
I I II

10 20 30 40

% SAND

1 0
GRAIN SIZE IN MILLIMETERS

COARSE MEDIUM FINE
% GRAVEL

10

COARSE FINE

6 3 2 1-1/2 1 3/4 1/2.318 4
I I

I'
I I I I I

I

% COBBLES

500 100

100
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1
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i:L I
l-I~ 40 II-1-t-.+-I--I--1---- ----·----f+++-+-+-I--I---+- ---1--jf+-+-+---1---+---t----·.:'j,I\:---+++-++-+-+--+--cJ--~___+_I++__l----1-+-------+---1

I~ 30i-rl~ --- ' ~ i ."
\1

1

20 --rt-.. 1+++---H-+--+----t-----------+++-+-+-!-1-~+_~,_H_+__J-+--+----_~-----+-----+----~+FIt:>~ .....d--I---~~-+~-I---cI___.--H+++-+.--+-f

1: --Ie. I II .~ -f-+--+------+-

0,0 0.0 0,0 0.4 34,3 43,9 15.1

-
ND:=: NOT DETERMINED

o Tested by: 1M Reviewed by: HI
12/11106 1/2/07MACTEC ENGINEERING

AND
CONSULTING, INC.6768

II Lab 10 #

SOURCE SAMPLE # DEPTH/ELEV. DATESAMPLED USCS MATERIAL DESCRIPTION NM % LL PL
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna
Project: North Anna COL

act Number: 6468-06-1472

Sample Data

Samp1e Length (in. 10m. ): 6768Ft.

Silty sand

Source: B-929A
Sample No.: UD-l
Elev. or Depth: 15
Location: B-929A
Description: Gray
Date:, 12/11/06 Natural Moisture: 13.1
Liquid Limit: ND Plastic Limit: ND USCS 01ass.: ND
Testing Remarks: Tested by: JM Reviewed by: HJ ND=NOT DETERMINED

12/11/06 1/2/07

Mechanical Analysis Data

200

# 10
'L 20

40
# 60
# 00
#

Initial
Dry samp1e and tare= 89.66
Tare 0.00
Dry sample weight 89.66
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

100.0
99.6
'87.0
65.3
46.8
33.0
26.2
21. 4

Hydrometer Analysis Data'

Separation sieve is #200
percent-#200,based. l.1poncompletesample= 21. 4
Weight of hydrometer SamPle: 19 •. 1 8
Calculated,biasedweiqht= 89.63
Automatic temperature correction

Composite correction at 20 deq C :::: -5.4

. I.I!i§!P.:k5t9t1s;cQ.QJ:'.J:'.~,qtj.Qn.QnJ..Y::::.Q",
Specifi.c gravity of so1ids= 2.7
Specifi.c gravi.ty correction factor= 0.989
Hydrometer type: 152H

Eff,ective depth L=16. 294964 - 0.164 x Bm

Elapsed
time, min

2.00
5.00

15.00
30.00
60.00

Temp,
deg C
23.3
23.3
23.3
23.2
23.1

Actual
reading
20.0
17.0
14.0
12.0
11. 0

Corrected
readi.ng
15.3
12.3

9.3
7.3
6.3

K

0.0129
0.0129
0.0129
0.0129
0.0129

Bm

20.0
17.0
14.0
12.0
11. 0

Eff.
depth
13.0
13.5
14.0
14.3
14.5

Diameter
:rom
0.0329
0.0212
0.0125
0.0089
0.0064

Percent
f.iner

16.9 .
13.6
10.3

8.1
6.9

f/23/07
~---'--.--,-~..'--- MACTEC Enc:.i.neer:i.n.q and Consultinq Inc.

DATA REPORT Rev (J--- MACrEC ENGfNEEraNG & CONSULTING, INC r



Elapsed
time, min
250.00

1560.00

Temp,
deg C
23.1
21. 8

Actual
reading

9.5
8.5

Corrected
reading

4.8
3.5

K

0.0129
0.0131

9.5
8~5

Eff.
depth
14.7
14.9

Diameter
mm.
0.0031
0.0013

Percent
finer

5.3
3.8

Fractional Components
~------------------, ----
Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES ::: % GRAVEL ::::
% SAND :::: 78.6 (% coarse :::: 0.4
% SILT = 15. 1 % CLAY :::: 6. 3

% medium :::: 34.3 % fi.ne := 4 3 . 9).

D8S= 0.78
D30= 0.13
Co= 3.8738

D60= 0.37 DSO= 0.28
D1S= 0.03 Dl0= 0.01

Cu = 30.7363

}/23/0;



Particle Size Distribution Report ASTM D 422-63 (Reapproved ~Z002)
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVl: NUMBERS HYDROMETER

100 n---r~-r-l~'---n113fnl-;2r"l-1i1rI2--r:iHfrI14H\r/2 --jfTII8ITT"-lrh~""9=:::::t:*\!--'-----4-filtfO .,.-¥30y4\Yr,O---r~6,~O -,---..1!j1~y"'O ....:1li¥4,O~Wpj-O ""T"!r-r---,-~--r--"""""'TTTT-'-·-'-'I---'--r---. 0

90 -- ... ----- c-""'-- 1.\ --~- .I-·-+----\--11 0

80------·~..·-- - '-tt ...-+---.•. -+,', ',-:c...'-,-++----+-'--_: ....• :----.~::~+~-:!\...21+,-',-: .. : •c : •••••..•~-::::::.~:~:-~:---~::::::--+--+--t---=:: m
70 -l~---f--' ! \ 0

60 i- -----,-- 1\ J ·- --- 40 ~
50 -- --- ---I--'-~--- ...---t------+-++++--+-+---+----,.-+---++++-ji---+---+-\\-\+--r-..-I----HH--f---1-+---ti----1 I 50 ~

40 -- --+---+-~~H-+-+---1---+--+--~I-----'----f-++-H___+_--+--_I_,-----j~-~t_+_++-+-+~--+-'\__\l+--I--+++-+--+--t--1i----1----+-----·H-+-H---+---+---+-----1---1 60 ~

~~,-----j-_I_.~~f--~_H-~-~-~----~f__K~---1---+---+----+-~~~~~-+--~~I-~I~.·~-~HI~~-·~-1--+----- ~-~~I--f__--m I
20 - --_..-.-I---~.. -'- -1--r___-+--·~~t_H_t__lf--+--+-___+_-r___ __Hc++-j-+---t--I-----+------"''kH_t__I- +-+--+---+_----+H--'I---+--t---1~f----+__-___180

1:~I~--+-------t~~-+--+---t+---t~-~~l~I~---+-·.·-I--~~~--+-+---t~--+--~--,.-++,+--~+--~~~+~---+-~---+-~~~I~~~~H~---+-+-I--~-~-~~:
500 100 10 1 0,1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

SOURCE SAMPLE # DEPTH/ELEV. DATESAMPLED USCS MATERIAL DESCRIPTION NM % LL PL

2f- ~B'_'-9"_"2=9""Ae_______+--...:U=D:::..--"'6-1__--'4'-'C0-:o.F=t.--...:+_--"-'12::L/"-'11'-'-'/O~6'-. ---1,-------=-N-'=D::...._-+_~ ~__--~-=-T=an"'-'S=i=ltyl-=Sa=n=d--_~-~----+_'l-'"6=.9---+--=-N=D:::...-+-=N",-,D",---{1
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ND= NOT DETERMINED

o Tested by: 1M Reviewed by: HJ
12/11/06 1/2/07

6770I Lab 10 #Proiect No. 6468-06-1472
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£roject North Allna_C_O_L ---I AN0

CONSULTING, INC.



GRAIN SIZE DISTRIBUTION TEST DATA
____..00 _

Client: Dominion Nuclear North Anna

P~oject: North Anna COL

fect Number: 6468-06-1472

Sample Data

Sa~ple Length(in./cm.): 6770

Sand
Natura.l Moisture: 16.9

Pl.astic Limit: ND USCS Cl.ass.: ND

Tested by: JM Reviewed by: HJ ND=NOTDETERMlNED

12/11/06 1/2/07

Source: B-929A
Sample No.: UD- 6

Elev. or Depth: 40 Ft.

Location: B-929A
Description: Tan Silty
Date: 12/11/06
Liquid Limit: ND

Testing Rema.rks:

Mechanical. Analysis Data

# 4
# 10

20
# 40
# 60
# 100
# 140
# 200

I.nitial

Dry sampl.e and tare:: 75 9

Tare = O·s 00

Dry samp.le weight - 75 . 59

Ta.refor CUI'I.l.ula.tive weight retained:::: • 00

Sieve Cumul.. Wt. Percent

retained finer
00 100.0

1.05 9&.6
16.50 78.2
30.70 59.4
46.9038.0
55.35 26.8
59.78 20.9
62.96 16.7

Hydrometer Ana1ysis D.ata.

Separation sieve is #200
Percent -#200 based upon compl.ete santpl.e= 16. 7

Weight of hydrometersa:mple: 12 .• 63

Ca.l.cu1ated biased weight= 7 5 . 63

Automatic temperature correction

Composite correction at 20 deq C::::: -5.4

Meniscus correction on1.y= 0

Specific gravity of so1.ids= 2. 7

Specific gravity correction factor= 0.989

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

Elapsed
time f min

2.00
5.00

15.00
30.00
60.00

Temp,
deq C
23.3
23.3
23.3
23.2
23.1

Actual
reading
15.0
13.0
11. 5
10.0

9.0

Corrected
reading
10.3

8.3
6.8
5.3
4.3

K

0.0129
0.0129
0.0129
0.0129
0.0129

15.0
13.0
11. 5
10.0

9.0

Eff.
depth
13.8
14.2
14.4
14.7
14.8

Diameter
:m.m.
0.0340
0.0217
0.0127
0.0090
0.0064

Percent
finer

13.5
10.9

9.0
7.0
5.6



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading dept."i1 :rom finer
250.00 23.1 8.0 3.3 0129 8.0 15.0 0.0032 4.3

1560.00 21. 8 7.5 2.5 0.0131 7.5 15.1 0.0013 3.2

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES :::: % GRAVEL ::::
% SAND :::: 83.3 (% coarse:::: 1.4
% SILT == 11. 7 % CLAY :::: 5. 0

% medium :::: 39.2 % fine::::: 42.7)

DBS= 1.14
D30= 0.18
Co= 4.46

D60= 0.43
D~5= 0.06

Cu == 25.6522

DSO= 0.34
D~O= 0.02
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% Fines

0)1 0.001

"---.. ---I- 1-+ !' - "

i-C' ·......·····+'1;--11··· .... ---

Silt

15.9

---

i

- -

0.1

61.4
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,

, .

% Sand

16.5

Medium

1

GRAIN SIZE - mm.

0.6
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I

C"'-Q-

---j-il--;-·,[-j··-·j-----,---·-'i-----· ---···[··'I·;--j-+---:--·-I-·-I .. ··--+------+t-I-+-I I--j- i~----"--~"- 'i'i--f-+~ --[- -+. ..-...

-V-y fir'--rT-r-c+--.l..-_-v'''-''

1

% Gravel ---_._._._._-" ..
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~
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0 0.0
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Source
f-----
o BORING B-931

Sample # DepthIEle__~ .....-.---:cDqte--=S a_m'--'pJed +---__u---sc---S--l----~---------_--e....:Materiql Description NM % LL PL

B-931-10 47.3-48.8 11-6-06 ND Light olive silty_~s__=an=d=.~-- +___'N,-'-D:::____+--'-N'-'=D'____i--'-N:..=D--11

o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

....... r---r---------------t--,,----j------+-------j--------+I-~ ----- - ---~_-·..---.------.----..--------t-.--+------
;~
w

8 _GJienLD_o_mll_1i_ollNuclear North An==-n=a"'--- -----__ MAOTEO, Inc.
r ,UJt::Gl NOIih Anna COL Project

I Flqure

Tested By: _==:..:::.._. ~ ~ _ Checked By :,,--A:,.::B:.,::S::..~- . ---,-__



GRAIN SIZE DISTRIBUTION TEST DATA 1/1712007

Sample Number: B-931-] 0

Client: Oonlinion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-931

Depth: 47.3-48,8

Material Description: Light olive silty sand

Date: 1] -6-06 Natural Moisture: NO

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

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBi Checked by: ABS

Dry
Sample

and Tare
(grams)

310.48

125,68

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

1.88
, 6.14

20.91

50,64

90.43

98.55

Eft. Diameter Percent
Depth (mm.) Finer

11.9 0.0322 17.7

13.2 0.()215 11.4

13.8 0.0127 8.7

14,2 0.0091 6.7

14.3 0.0064 5.9

14.6 0.0032 4,8

14.9 0.0013 3.2

26.0 22.5 0.0132 27.0

18.0 14.5 0.0132 19,0

14.5 11.0 0.0132 15.5

12.0 8.5 0.0132 13.0

11.0 7.6 0.0132 12.0

9.5 6.1 0.0131 10.5

7.5 4.1 0,0131 8.5

Hydrometertest usesmaterialpassing#1 0
Percent passing #10 based upon complete sample =99.4
Weight ofhydrometer sample =125.68
Hygroscopic moisture correction:

Moist weight andtare = 27.58
Dryweightandtare= 27.54
Tare weight = 15.48
Hygroscopic moisture =003%

Table of composite correction values:
Temp.,deg.C: 12.8 29.5

Compo carr.: -5.0 -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
Time (min.) (deg. C.) Reading Reading K Rm

2.00 21.3

5.00 21.3

15.00 21.4

30.00 21.4

61.00 21.6

240.00 21.9

1440,00 21.9

MACTEC, Inc.

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



Cobbles i
Gravel

I
Sand i FinesI

''-
coars~ Medi~R;'-;-p~-Silt------'-- Clay I

_.._---
Coarse Fine---.j Total Total

I

-_..--

f

i
,

I0.0 0.0 Cl.G i 0.0 I 0.6 16.5 161.4 i 78.5 . 15.9 5.6 21.5

I i I 090 I010 ! 015 020 i 030 D50 080 085 D951- 0.0270 ·O.06MI-o.1150
.\------~

0,0 I ~3 0.2028 0,3928 0.4551 I 0,5671 _ I 0,9024

Fineness I Cu Cc~odulus I
13.89 2.861.06 .

Lt.... .;...... . 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) II
Ir------~~:::-:::::::::~~-;:::::::---------:-:-:::-::::::-:-:-:::-:-:::=-:::-::~:_:::=_~----------.:~~____,~-----____jllu.s. SIEVE OPENING IN INCHES US. STANDARD SIEVE NUMBERS HYDROMETER

1Vi in. % in. 318 in. #140 I

II

I!

Sample # DepthlElev. Date Sampled uses Material Description I
c: II:i B_O_RING_B_-_9_32__~B_-_93_2_-5__-+-_18_._5-_1_9'~~_1_1-_8_-0_6~-+~~.~N!D~~+----~-,---"<_~ __Y_e_J_IO_W_iS_h_b_ro_w_n__'I\t"and ~I~ INlJ I~

~ ~ierlt DQ!ninion Nuclear North A.,-"nn=a'-_.__~ -1 I\iIACTmc, Inc. 0 ~~~~51~~~{J~~i;ESTED. 1[1\

Project North Aqua COL Project

Project No. 6468061472----""--~~IF-iq-IU-re-----~~--I ~al!;ligl1, t1!QI1I1Can:)lina I

T~sted 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-932

Depth: 18.5-19' Sample Number: B-932-5

Material Description: Yellowish brown silty sand.

Date: n -8-06 Natural Moisture: 21.5

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

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ Checked by: ASS

Dry
Sample

and Tare
(grams)

J06.40

Tare
(grams)

0,00

Cumulative
Pan

TareWeight
(grams)

0.00

Sieve
Opening

Size

#10
#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00
1.90

14.10

36.70

74.30

82.70

Percent
Finer

100.0

98.2

86.7

65.5
30.2

22.3

Eft. Diameter Percent
Depth (mm.) Finer

12.6 0.0331 17.2

13.3 0.0215 13.4

13.8 0.0126 10.6

14.0 0,0090 9.1

14.4 0.0064 6.8

14.5 0.0032 6.4

14.9 0.0013 4.0

Rm

22.5

18.5

15.5
14.0

11.5

11.0

8.5

K

0.0132

0.0132
0.0132
0.0132

0.0131

0.0131

0.0131

29.5
-2.0

Hydrometer test uses material passing# 10
Percent passing #10 based upon complete sample =100.0
Weightofhydrometer sampje =106.4
Hygroscopicmoistur~correction:

Moistweight and tare ::: 27.38
Dryweightandtare = 27.08
Tareweight= . 15.45
Hygroscopic moisture =2.6%

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
Hy drometer ty pe =152H

Hydrometereftective depth equation: L =16.294964 - 0.164 J( Rm

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

2.00 21.5 21.5 18.1

5.00 21.5 17.5 14.1
15.00 21.6 14.5 11.1

30.00 21.6 13.0 9.6

60.00 21.8 10.5 7.1

240.00 22.1 . 10.0 6.7

1451.00 22.0 7.5 4.2

1- MACTEC, Inc.

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



Cobble~I _
0.0

Gravel .~ Sand ---

Fi_ne f :rotal ~a~1 Medium_1--_Fine--=+_T_o_ta_I_+- +. __-"--_-r---T-o-ta-I-

0.0 . 0.0 0.0 I 13.3 I 64.4 I 77.7 6.6 f 22.3'

~ °10 I
n._ I D20.-L D30 I D50

I
°60 080

i
085 I D90 +D95~ltl

I I
I
I

i I -I I
0.0108 I 0.0256 0.0613 0.1054 0.1777 0.2216 0.3502 0.4023 I 0.4784 0.6202

i

Fineness Cu CcModulus _._----------
0.90 20.62 4.66

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

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

.

o
Source

BORING B-933
Sample if

B-933-3
Depth/Elev.

6-7.5'
Date Sampled

9/8/06
uses
SM

Material Description NM % LL PL

REDDISHYELLQW SILTY SAND. 24.2 28 25

:::­
'~F=============:::::::::=======================:;:::::

::===±:=======::::t:::=============~~;::::;:;:~~~~~::::
;::;::==========:'.::===jl

~ Client Dominion Nuclear North Anna MACTEiC, Ina.. 0 ENTIRE SAMPLE WAS TESTED.

1~=,=::~,::=::==:c:=oo==.rt=:4A=6:=::==~4=:~:=Pf=oi=,ec=,I~F=,!,ia~lu~re=======:==!=R===8==.•• ,.===I.,==i~glh:d:;"'::=='N==.,.o==<=l"t==h==='"#0::==8==.1"===0==1#,n==.8:==."".d:===========,======J

Tested By; -=J,,--,PD~.~~~~~_Checked By:'--"ABo;=..=S'-- ~----~- -



GRAIN SIZE DISTRIBUTION TEST DATA 12118/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Depth: 6-75'

Material Description: REDDISH YELLOW SILTY SAND.

Date: 918106

LiquidLimit: 28 Plastic Limit: 25

Testing •• Remarks:.ENTlRE SAMPLE WAS TESTED.

Tested by:JPD

Sample Number:B-933-3

Natural Moisture: 24.2

USCS Class.: 8M

Checkedby: ABS

30.4
26.5
21.1
18.1

15.0

11.9

9.7

Percent
Finer

Diameter
(mm.)

0.0325
0.0209

0.0123

0.0088

0.0058
0.0032
0,0013

100.0

99:3

92.1

Percent
Finer

Eff.
Depth

12.2
12.6

13.2

13.5
13.8
14.2

14.3

Rm

25.0

22.5

19.0

17.0

15.0
13.0

12.0

Cumulative
Weight

Retained
(grams)

0.00
0.48

5.16
15.59
36.36
40.62

K

0.0131
0.0131

0.0131

0.0131

0.0131

0.0131

0.0134

Sieve
Opening

Size

28.0
-2.5

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00
0.00

Dry
Sample
and Tare
(grams)

272.05
65.24

Hydromefertest. uses·.material.· passil"lg#10
P~rcentpassing#1O.based.upon complete sample :: 100.0
Weight of hydrometer sample =65.24
Hygroscopic moisture correction:

Moistweighfandtare= 27;08
Dryweightandtare·= 26.85
Tare weight::: 15.59
H¥groscopicmoisture ::: 2.0%

Table of composite correction values:
Temp., deg; C: 12.8
Comp.corr;: -7.0

Meniscus. correction only = LO
Specificgravityofsolids::: 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 21.8 24.0 19.7

5.00 21.8 21.5 17.2
15.00 21.8 18;0 13.7

30,00 21.9 16.0 11.7

70.00 21.9 14.0 9.7

240.00 21.9 12.0 7.7

1445.00 20.5 11.0 6.3

I/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 Total

0.0 0.0 0.0 0.0 0.0 7.9 54A 62.3 23.7 14.0 37.7

010 °15 °20 °30 °50 060 DaD I D85 I °90 I °95

0.0015 0.0058 0.0109 0.0308 0.1282 0.1673 0.2782 I 0.3236 I 0.3876 I 0.5009

Fineness Cu ec:Modulus

0.65 108.09 3.65

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

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



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

41.2

HYDROMETER

56.42.40.00.00.0

% Gravel %Sg.nq % Fines
-----------------_--I------~------------=------===__r___------------i____---------------

Coarse Fine Coarse Medium Fine Silt

U.S. SIEVE OPENING IN INCHES U.S.STAf'.JDARDSIEVE NUMBERS

1% In. % in. 3/8 in. #_nn #30 #40 #60 #100 #140 #2003 In. 2 in. 1 in. Win. #4 #;tfl AJ
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GRAIN SIZE - mm.

6 in.
100 I 1 !

I
90
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0

o

I

I

o
Source

BORING B-933
S&mple # Pepth/Elev. Date Sampled

Bc933-5 11.2c12.7' 9/8/06
uses
ND

M&teri&1 Description

LIGHT GRAY SILTY SAND.
NM % LL PL

25.9 ND ND

:::II--+----------+----------+~~~______+__--~ ______+__ ----~------f-----~-- -~-----------_+_~__+-___j----

t

~ Client Dominion Nuclear North Anna

Project North Anna COL Project
MA~TEC, Inc. o ND:=NOTDETERMINED.

ENTIRE SAMPLE WAS TESTED.

Proiect No. 6468061472 I Fiqure Raleigh, North Carolina

Tested By: JP'---'D=- --- Check~d 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-933

Depth: 11.2-12.7'

Material Description: LIGHT GRAY SILTY SAND.

Date: 9/8/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED.

ENTIRE .sAMPLE WAS TESTED.

Tested by: JPD

Sample Number: B-933-5

Natural Moisture: 25.9

uses Class.: ND

Checked by: ABS

Ory
Sample

and Tare
(grams)

118.74

118.74

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

0.37

2.89

14.39

59.07

69.77

Percent
Finer

100.0

99.7

97.6

87.9

50.3

41.2

Cabbies
Gravel Sand Fines

Coarse I Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 I 0.0 0.0 0.0 2.4 56.4 58.8 41.2

°10 D15 D20 °30 °50 °60 Dao 085 OgO °95

0.1052 0.1345 0.2045 0.2307 0.2679 0.3386

Fineness
Modulus

0.43·

DATA REPORT Rev. 0 1/23/07



U.S. SIEVE OPENING IN INCHES U.S. STANDARD SII::VE NUMBERS HYDROMETER

1Jf" in. % in. 3/8 in. #140

0.0010.010.1

GRAIN SIZE .. mm.

10100

6 in. 3 in. 2 in. 1 in. Y2 in. il4 #;if1 #20 #30 #40 #60 #100 #200
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Particle Size Distribution Report!ASTM-422-63(02)

40

30

20

50

90

70

60

80

100

o

%+3"

0.0
Coarse

0.0
Fine

0.0

% Sand
-.. -.'''I~'''''---'--''''''''''''-----'-'''--'-Coarse. Medium· Fine

0.1 3.5 73.0

% Fines
--"-~ .._.__.---~~-----~_.._--.- -------------~

&n i C~

23.4

Source Sample # DepthfElev. Date Sampled uses MateriCiI Description

o _~B~O~R~IN~G~B~-9~33~--+-,B=:...-~93~3~-7-+-~19;::.,. .~5--==-2~1'--+_....::9~/8:f!.C/O~6,----',...+__~N~D:::-·~-l- ~_..,.. ~B=R"""O"--,WN~c;..=SIL=T-",-Y-,,,S~AN"-2-=D-,-. ___
NM % LL PL

26.7 ND ND

". Client Dominion Nuclear North Anna
Project North Anna COL Pro"eet

MACTEC, Inc.. o ND::;::NOT DETERMINED.
ENTIRE SAMPLE WAS TESTED.

Pro'sct No. 6468061472 Rale h, North Caro ina

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
ProjectNumber: 6468061472
Location: BORma B-933

Depth: 19.5-21'
Material Description: BROWN SILTY SAND.

Date: 9/8/06

Liquid Limit: ND Plastic Limit: ND
Testing Remarks: ND=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

Sample Number: B-933-7

Natural Moisture: 26.7

USCSClass.: ND

Tested by: IPD Checked by: ABS

Dry
Sample

and Tare
(grams)

261.79

105.10

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)'

0.00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00
0.14
0.76
3.72

19.06
69.01
80.49

Percent
Finer

100.0
99.9
99.2
96.4
81.8
34.3
23.4

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.1 3.5 73.0 76.6 23.4

°10 D15 D20 D30 °50 060 °so D85 DgO 095

0,0944 0.1434 0.1690 0.2404 0.2695 0.3119 0.3874

Fineness
Modulus

0.60

1/23/07DATA REPORT Rev. 0

1....... MACTEC, Inc. -.f!

MACTEC ENGINEERiNG & CONSULTING, INC



o

%+3"

0.0

GRAIN SIZE - mm.

0.0 0.0 0.4 11.4 I 68.7 19.5'

I
I

o
Source

BORING B-933
Sample if Depth/Elev. Date SCj,mpled

B-933-8 24.5-25.0 9/8/06
uses
ND

Material Description

GRAY SILTY SAND.

,

NM % LL PL

18.7 ND ND

~. Client Dominion Nuclear North Anna

Project North Anna COL Proiect
MACTE~, Inc. o ND=NOT DETERMINED.

ENTIRE SAMPLE WAS TESTED.

Proiect No. 6468061472 I FiQure . Raleigh, North Carol na I

Tested By: -",J,-,-P=D~~~~~~~~ Checked By: =A=cBS",,-~~~~~~~__



GRAIN SIZE DISTRIBUTION TEST DATA 12/18/2006

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

ProjectNumber: 6468061472

Location: BORING B-933

Depth: 24.5-25.0

Material Description: GRAY SILTY SAND.

Date: 9/8/06

liquid limit: ND Plastic Limit: ND

Testing Remarks: ND=NOT DETERMINED.

ENTIRE SAMPLEWAS·TESTED,

Sample Number: B-933-8

Natural Moisture: 18.7
uses Class.: ND

Tested by: JPD Checked by: ABS

Dry
Sample

andTare
(grams)

275.01

114.09

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
1.03
3;80

13.05
33.60
82.20
91.80

Percent
Finer

100.0

99.6
96.3
88.2
70.3
27.8
19.5

.....

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.4 1104 68.7 80.5 19.5

D10 D15 020 D30 050 DSO DSO 085 DgO D95

0.0771 0.1126 0;1699 0.2040 0.3176 0.3729 0.4641 0.6969

Fineness
Modulus

0.87

1/23107DATA REPORT Rev. ()

1-- MACTEC, inc. --1

MACTEC ENGINEERING & CONSULTING, INC



o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.MACTEC, Inc.

Ra ei h, North Carol na

Date Sampled uses Material Des~cr-'-ipt_io_n~. . NM % LL PL

_-"-1.::.:0/-=2=5/--=O-"'"6__-+-c-=N=D::-._--+_---- --- P:c-.:a=le=-b=r~o==w=n-=s=ilty"-'--=s=an=d=.~.__.. ---t-=--14=.)=_-~_+·=N=D_··_1 ND'
I

Deplh/Elev.

1

Fi ure

6 in. 3 in. 2 in. 1 in. Y, in. ~ #10 #20 #30 #40 #60 #100 #200
I I I I I I il

""'", Ii i : I i r
,

!

\
---. -.-

r\
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Kf'I.
I It:

'\
l\

I '\
I I I ~

~_..-._.-

I
I

I
I I

I
I I

I
i I \II I I

! II I Ii
100 1 01 0.0 0.001o

10

50

30

20

40

60

70

Client Dominion Nuclear North Anna

Project North Anna COL Project

~~():ect No. 6468061472

I Source __t-----S_am_pie #

I~=-BORINGB-':945 Bc945-1

- I - f------f--e------f-------r----------+-----'------------------

~ 111r----10-0-------:-'"""U.s=-.-=sI=~=~7!'==.~~NI::-:-~~=-"'::-:-t-::-:IN-=C~-:::.~=.~~:=e-.-D----iS---.·.·.·..,.--tr-i-b=..• .,.--U-!-=-!O--'cS=T~~ND~~--:'"RD---·~~,P'--v-~-Ne;tJ.,.--M-,-BE=~-sS-•.•••·.•• -T-.••·-~-,,-:4-.-.2---2_••.•.•. _..6__•.••_3-'('--O-2--->-=-)~-H-YD-R-O-ME-T-ER-------~I

'\:J II \
~ I 90 I
c:: 80
~

Tested By: LB=-=-J__---_---_ Checked By: .c..=::.=-. ~ _



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORfNG B-945

Depth: 1.5-3'

Material Description: Pale brown silty sand.

Date: 10/25/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-945-1

Natural Moisture: 14.5

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

220.89

108.20

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4
#]0
#20
#40
#60

#140

Cumulative
Weight

Retained Percent
(grams) Finer

0.00 ]00.0
4.21 98J

25.37

'.

Cobbles .:
·Gravel I Sand I Fines

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

0.0 I 0.0 0.0 I 0.0 1.9 39.9 40.2 I 82.0 I I I 18.0

DiD 015 020 030 050 D60 DBO I 0., -H~ D95

0.0862 0.1462 0.3100 0.4570 1.0057 I 1.1855 .. 1.4054 1.7077

Fineness
Modulus

1.71

MACTEC, Inc.

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



15.9 ND ND
NM % LL PL

001

HYDROM[TER

I

0001 II

1~'; -~,F",'" I----~~-y---..=-J-II

I

0.1

#140

GRAIN BIZE- rnrn.

U.S. STANDARD SIEVE NUMBE:RS

MACTEC Inc.
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Particl~llize D ~tritJution RepQrtJA~TIVI-4~2 ..6~(02)
U.S SIEVE OPENING IN INCHES
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11-I-- ........::::S:::.:ou..-:rc~::::e _+_.::.s=am:.:!p-.:.:le:..:'#-_+____.::.D.::.reP::.:th.::..:JE=le::.:v.:,..._+____~O::..::a'.::.:te'....:S:..::a~m~ple.:..::d=---l__'__--=U--=S.2.CS=--___l_--------_e__..:.:M.:..::ate.::.:.r.:.:::ia'....:l O:...;:e.::.:sc:.:..:rio::...:ptc.::..ion:..: _
BORING B-945 B-945-3 4.7~6.2 10/25106 ND Pale.brown silty sand.

1b!=======!:===:S=====±::====;:::===:::::::::=========±::============:::=:::::;:::===::::::::=::::=:::::::::========:::::-~==:--===::::::::========::j1
o SPECIFIC GRAVITY WAS ASSUMED.

ENTIRE SAMPLE WAS TESTED.
NDoo=NOT DETERMINED.
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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-945

Depth: 4.7-6.2

Material Description:. Pale brown silty sand.

Date: 10/25/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: SPECIFIC GRAVITY WAS ASSUMED,

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Sample Number: B-945-3

Natural Moisture: 15.9

USCS Class~: ND

Tested by: LBJ Checked by: ABS

100.0

97.8
78;7

63.4

Percent
Finer

Cumulative
Weight

Retained
(grams)

0.00

5.70

25.50

45.80

62.20

90.40

97.70

Sieve
Opening

Size

0,00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

130,27

Dry
Sample

and Tare
(grams)

260.70

Hydrometer testuses materililpassing#l 0
Percentpassing #1 obased upon complete sam pie =97. 8
Weightofhydrometersample =130.27
Hy groscopic moisture correction:

Moistweight anqtare = 27.06
Dry ""eight and tare ::: 27.01
Tareweight = .. 15.46
Hygroscopic moisture =0,4%

Table of cOIT!Posite.correction values:
Temp., deg. C: 12.8 29.5
Compo corr.. -5.0 -2.0

Meniscus correction only =LO
Specific gravity ofsolids =2.7
Hydrometertype= I52E

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 21.5 33.5 30.1 0,0132 34.5 10.6 0.0304 22.4

5.00 21.5 24.1 0.0132 28.5 11.6 0.0201 17.9

15.00 21.5 21.0 17.6 0.0132 22.0 12.7 0.0121 13,1

31.00 21.6 19.0 15.6 0.0132 20.0 13.0 0,0085 11.6

60,00 21.8 16.0 12.6 0,0131 17.0 13.5 0.0062 9.4

240.00 22.2 13,0 9.7 0.0131 14.0 14.0 0.0032 7.2

1451.00 21.9 9,0 5.6 0.0131 10.0 14.7 0.0013 4.2

1-.. MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, iNC 1/23107



Cobbles :

-
IGravel Sand Fines

Coarse

I

Fine

I

Total Coarse I Medium , Fine Total

I

Silt -l_glay__ I Total

D.O ] 0.0 0.0 0.0 2.2 I 34.4 I 38.9 75.5 16.2 1 8.3 I 24.5

I
,

I I D60 ~ 080 I D85D10 D15 D20 °30 °50 D90 D95

I
I

I

f--

0.0068 0.0155 0.0237 0.1063 i 0.2392 0.3639 1---0.8974-r~0930 1.3366 1.6835 ,

Fineness
Cu CcModulus

1.51 53.62 4.58

1.....- MACTEC, Inc.

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



Partie e Size Distribution ReportlASTM-422-63(02)II
u.s. SIEVE OPENING IN INCHES
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GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Sample Number: B-945-5

Natural Moisture: 21.6

USCS Class.: ND

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-945

Depth: 11.3-12.8"

Material Description: Pale brown silty sand.

Date: ]0125/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED. ND=NOT DETERMINED.

Tested by: LBJ Checked by: ABS

Dry
Sample
and Tare
(grams)

188.23

93.11

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

Sieve
Opening

Size

#4
#10
#20
#40
#60

#140
#200

Cumulative
Weight

Retained
(grams)

0.00

3.50

23.57

42.40

55.75

73.82

78.15

Percent
Finer

100.0

98.1

73.3

53.4
39.4
20.3

15.8

0.0

Coarse

0.0 0.0

Total

0.0

Coarse

1.9

Total

84.2

Silt Total

15.8

°50020

0.1037

°30

0.1718 0.3737 0.5413

080

1.0413 1.2110 1.4217

°95

1.7135

Fineness
Modulus

1.83

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEER.1NG & CONSULTING. INC !/23/(]7
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Silt

n ReportiASTM-422-63(02)
#140

U.S. STANDARD SIEVE NUMBERS

Particle Size Distri
US SIEVE OPENING IN INCHES

1Y, in. % in. 3/8 in.
6 In. 3 in. 2 in. 1 in. ~in. i'4 #10 #20 #30 #40 #60 #100 #200

il I I' I I, II r
'\~

! 1 I i I
.

1I

I

\ , 1-' ._.

1\ I
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r'\ ......
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" --_.
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~
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i I III I i

100 10 1 0.1 0.0 0.001

100
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r:r:
ill 60z
u::
II- 50

II~
40I ill

(
I

30

I 20

II
10I

a

, Source Sample # Depth/EleV.

a BORING B-945 B-945-7 19.4-20.9

Ralei h, ," NQrth C~rQlina

~ ~---
w
',A> I
~ II Client Dominion Nuclear North Annan .--

1[~roJect North Anna COL Project

~~!'iO'_' 6468061472 Fi ure

Date Sampled

10-25-06
uses
ND

MACTEC, Inc.

Material Descript'--io_n --+-'--NM %

Pale brown silty sand. 27.6

o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

LL PL

ND ND

Tested By: --"L=--"B~J,---~-~-- 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 8-945

Depth: 19.4-20,9 Sample Number: B-945-7

Material Description: Pale brown silty sand,

Date: 10-25-06 Natural Moisture: 27,6

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

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED,

Tested by: LBJ Checked by: ABS

Dry
Sample

.andTare
(grams)

161.07

79.33

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

3.33

21.55

38.53

49.89

63.54

66.99

Percent
Finer

100.0

.97.9

71.3
50.4

36.3

19,5

15.2

Cobbles
Gravel Sand Fines_.

ICoarse Fine Total Coarse Medium Fine Total Silt Clay Total

0,0 0.0 I 0.0 0,0 2.1 47.5 35.2 84.8 [5,2

°95

1.7439

D90

104586

D85

1.2522

D80
--I----_f___

1.0861

°60

0.5953

D50

0.41940.1900

°20

0.1098

Fineness
Modulus

1.92

MACTEC, Inc.

DATA REPORT Rev. () 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 8-945

Depth: 27.8-29.4

GRAIN SIZE DISTRIBUTION TEST DATA

Sample Number: B-945-9

1/15/2007

Material Description: Pale brown silty sand.

Date: 10/25/06 Natural Moisture: 24.1

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

Testing Remarks: SPECIFIC GRAVITY WAS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ Checked by: ABS

Dry
Sample

and Tare
(grams)

227.28

103.31

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

4.31

2Hl
46.41

61.88

80.85

85.25

Percent
Finer

100.0

98.1

75.7

54.0

39.3

21.3

17.1

19.5 0.0133 24.0

16.5 0.0133 21.0

11.5 0.0133 16.0

9.5 0.0133 14.0

8.5 0.0132 13.0

5.1 0.0131 9.5

4.2 0.0131 8.5

Hydrometertesfuses. material •• passing#TO
Percent passing #10 based upon complete sample =98.1
Weight of hydrornetersample =103.31
Hygroscopicmoisture correction:

Moistweightandtare =26.28
Dryweightandtare = .26.24
Tare weight = . . 15.33
Hygroscopic moisture =0.4%

Table of composite 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 type::.: 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 21.0 no
5.00 21.0 20.0

15.00 21.0 15.0

30.00 21.1 13.0

60.00 21.3 12.0

240.00 21.8 8.5

1448.00 22.0 7.5

Eff. Diameter Percent
Depth (mm;) Finer

12.4 0.0330 18.4

12.9 0.0213 15.5

13.7 0.0127 10.8
14.0 0.0091 8.9

14.2 0.0064 8.0

14.7 0.0033 4.8

14.9 0.0013 3.9

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERlNG & CONSULTING, INC 1123107



Cobbles I Gravel I Sand I Fines
Coarse-r-Fine I Coarse -~dium I I

Silt -i- --
I Total i Fine Total I Clay i Total

0.0 I 0.0 I 0.0 I 0.0 I 1.9 I 44.1 I 36.9 82.9 I 10.2 6_9 I 17.1

I D15 I 020 °30
I

I 080 085 °90 °95010 i D50 D60

0.0113 r- 0.02~--t- 0.0973 0.]680 IO~3702 0.5176 0.9729 1.]435 1.3627 1.6785

Fineness Cu CcModulus

1.79 45.98 4.84

'--- MACTEC, Inc.

DATA REPORT Rev. 0 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-945

Depth: 39.4-40.9

Material Description: Pale brown sand with silt.

Date: 10-25-06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested.by: LBJ

Sample Number: B-945-11

Natural Moisture: 20.0

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(grams)

200.39

94.45

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 Percent
(grams) Finer

0.00 100.0

7.45 96.3

33.22 62.4

52.09 43.2

63,97 31.1

81.38 13.3

84,69 9,9

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0,0 0.0 0,0 3.7 53.1 33.3 90.1 9.9

010 D15 DZO °30 D50 D60 Dao
-> --

0.0755 0.1189 0,1549 0.2389 0.5675 0.7953 1.2832

Fineness ! Cu I Cc
MOdUIU~

10.54 I 0,952.21 I

'-- MACTEC, inc.

[.4420 1.6374

°95

1.9064

DATA REPORT Rev. 0 MACTEC ENGINEERlNG & CONSULTiNG. INC 1123/07
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Particle Size Distribution Report/ASTM-422-63(02)
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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: BORrNG B-945

Depth: 49.4-50.9

Material Description: PaLe brown sand with silt

Date: 10-25-06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: 8-945-13

Natural Moisture: 15.6

USCS Class.: ND

Checkedby: ABS

Ory
Sample

and Tare
(grams)

187.52

87.27

Tare
(grams)

0;00

0.00

Cumulative
Pan

Tare Weight
(grams)

0,00

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

0.00
8,86

31.61

51.33

62.66

Percent
Finer

100,0

95.3

60.8

39.2

Cobbles l Gravel I Sand Fines

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

0,0 I 0,0 I 0.0 0.0 I 4,7 I 56.1 29.5 I 90.3 I I 9.7

°10 °15 °20 °30 °50 °60 DaD D85 090 °95--
0.0775 0.1216 0.1719 0.2893 0.6263 0.8338 1.3166 1.4807 1.6862 1.9789

Fineness ! eu CcModulus I
10.76 1.302.31 I

......... MACTEC, Inc. -----"-------- -J

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING. INC 1123/07



LIQUID AND PLASTIC LIMIT TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BOR!NG B-947

Depth: 1.5-3 Sample Number: 8-947-1

Material Description: LIGHT GREENISH GRAY SILTY CLAY,

%<#40: 89.5 %<#200: ND USCS: ND

Tested by: LB] Checked by: ASS

Testing Remarks: NATURAL MOISTURE 16.7.

ENTIRE SAMPLE WAS TESTED.

AASHTO: ND

111712007

Run No. 1 2
WeHTare 27.62 29.21

3 4 5 6

Dry+T:...::a:.:..re=-:!-I_---.:2::.::3:..::.2::c:9:..--__--+__-=2~4.:.:.3:....:4___j_------i__----------_--+ _j_------
Tare 15.61 15.48

# Blows 21 22
MOisturec=.~_C5_6_.4__~~ 5_5._0__~."_ _

.II •.... __ I: ~_+_·_,_I I~--I·--~--;._---+~-..._~-·.+__ 1-:-f-H--I-I-f~H-H

.51--~-+--+-----+--4-----'---'---'-----'-·-C--+-.-J-H-e---+-+-i--:-----H

I

55.9i---+-+--+--+--+---'--+--'--+-+-T--1-++~-+-+--+--H

54.91----+-+-+-I---I-----;----+-+-+-+-H+t--+
I
+-++-+-I

I54 7l--l.-J,--,J--,L-...,J:---'-----'--'----'--,::':::--'--,..w....-'--;-l;:---'---,-:O:,
5 (, 7 8 9 10 20 25 30 40

Blows

Liquid. Limit= _-='---_
Plastic Limit::: --lQ.__

-'RunNbT 1 --=c= 2
-W-'.e--t--+-T-'a--re+---2-2-.0-9-·_L= 22.29

Dry+Tare 20.60 20.81
----=-------j----

Tare 15.62 15.81

Moisture 29.9 29.6

3--+-----

__._Wet+Tare _J Dry+Tare I __T..:;a:.c..re"---_-+_-=M,;:.;;-=-oi:..=s:.::.:tu::,:r..-=-e
__7_8._57__...J'--__7-'--0.9.1 24.93 16.7

MACTEC, inc.

DATA REPORT Rev. () MACTEe ENGiNEERING & CONSULTiNG. iNC 1/23/07



Source

, % Grav~1 . % Sand % Fines
I %+3".---- . 1
hL----o-.o--~· ----c~~~se--l-·-·-~f c~~~~r~-M~i~~m : ~~~~--~----- ----~----~;~- -~ul----~ar------·II

I I I: I I II
11 I I I I I

Sample # Depth/Elev. Dale Sampled uses Material Description I NM % LL PL

1

-
0 BORING B-947 B-947-3 4,5-6' 9-27~06 MH Light brown reddish yellow sandy silt I 36.0 56 37 i

~ IH[::::::'1=======::::=:::============::;:::::::::========:±::::::::;::::;:;=::::========;=:=~::::::::=:;::~~::;:::::::::;::::;::::::::;::=:===========1'---11
~ 1~_~~_:~_l~_tD~~~~a:n~:~~~~:o~:c~nna --~--~--J I\I!A~"F~~i!n~, 0 ENTIRE SAMPLE WAS TESTED. II

~t No. 6468061472 I Fiqure ~ClI~igh, NQrth~i:u"()lin(l JI
Tested By: LBJ ____ Checked By: -'-'-==--- _



GRAIN SIZE DISTRIBUTION TEST DATA 1/1512007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-947

Depth: 4.5-6' Sample Number: B-947-3

Material Description: Light brown reddish yellow sandy silt.

Date: 9-27-06 Natural Moisture: 36.0

Liquid Limit: 56 Plastic Limit: 37 uses Class.: MH

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Tested by: LBJ Checked by: ABS

Dry
Sample

and Tare
(grams)

158.89

Tare
(grams)

0.00

Cumulative
Pan

TareWeight
(grams)

0.00

Sieve
Opening

Size

Cumulative
Weight

Retained· Percent
(grams) Finer

0.00

8043

23.77

36.71

55.99

60.80

60.7

54.4

48.0

4304

39.5

34.1

29.4

Percent
Finer

Diameter
(mm.)

0.0285

0.0186

0.0111

0.0080

0.0058

0.0029

0.0012

Eft.
Depth

9.2

9.9

10.6

11.0

11.5

12.0

12.5

Rm

35.0

32.0

43.0

29.5

26.0

23.0

39.0

0.0133

K

0.0132

0.0132

0.0132

0.0132

0.0131

0.0131

29.5
-2.0

Hydrometertest usesmateriaFpass ing# TO
Percentpassing#1O based upon complete sample =100.0
Weight ofhydrometer sample =65.04
Hygroscopicmoisture corr~ction:

Moist weight and tare = 26.02
Dry weight and tare = 25.65
Tareweight= 15.47
Hygroscopic moisture =3;6%

Table of composite correction values:
Temp., deg. C: 12.8

Compo corr.: ~5.0

Meniscus c9rrectiononly =1 ..0
Specific gravity ofsolids =2.7
Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 . O. I64 x Rm

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

2.00 21.2 42.0 38.5

5.00 21.2 38.0 34.5

15.00 21.1 34.0 30.5

30.00 21.3 31.0 27.5

60.00 21.4 28.5 25.0

240.00 21.8 25.0 2L6

1446.00 22.0 .22.0 18.7

1....- MACTEC, Inc. ~ ___J

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



Gravel Sand I Fines I
Cobb'" ~C I

r--'

coars~um I f lelay 1 Total--oarse Fine Total Fine Total Silt------

I 0.0 I 15·01 I
._---

0.0 0.0 0.0 0.0 23.3 38.3 23.6 38.1 I 61.7

I _
I D15 po D30 DSO~ °80 I D85 I °90 °95LO
I 0.0131 0.0268 I --I --

0.0014 0.3062 0.4239 0.5889 0.8756

Fineness
Modulus

0.63

'-- MACTEC, inc.

DATA REPORT Rev. () 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 8-947

Depth: 4.5-6'

Material Description: Light brownreddish yellow sandy siit.

%<#40: 85.0 %<#200: 61.7

Tested by: LB.I

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Sample Number: B-947-3

uscs: MH

Checked by: ASS

AASHTO: A-7-5(12)

Run No.1 1 1. 2 -+- -'3 +- 4__-+ 5 ~_1---6---
Wet+Tare I 26.25 I 25.21

Liquid Limit= __,,-,__

Plastic Limit= 37

Plasticity Index= 1_9_

Natural Moisture= 36.0

Liquidity Index= -0.1

..._..... -. -- ---I-+---L-·-~---+--+-+-+--+++-!-""'I-H-+-H

~.
:J

.~ 56.91---+-+--+--+-+--'--'--+-+--+--+-+-1++-1---++-+-1
o:::;

56.81---+-+--+--+-+--+--,-+--!-+-+-+-1++-I-+-++-i-i

56. 51---+-+--+--+-+----'-----',-,--+--+-+-+-1++-1-+--+-+-1

56.4 ':--+_=--7---+-~_.....-.:---'_-'---'--:::';;-'-1-':-'-:"--'-~'--'-~
5 6 7 8 9 10 20 25 30 40

Blows

Moisture., -=-3-=-8_.S ----' -"-36:..........S__....L-_. .-L .--'.1_,--- ~ ._

~::~:~ -~~~:..:..'::....~:-.--+---=-~~-'2 ......;~'---+------3----.-t-----4--i_2-- . _
Tare I 15.62 15.59 I

Wet+Tare ~__ Dry+Tare =r Tare I Moisture
__3_5_.34 -L1__3_0.1O __I...J-__L_~_._56__L 36.0

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

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, INC 1/23/07
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o ENTIRE SAMPLE WAS TESTED.
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GRAIN SIZE DISTRIBUTION TEST DATA 1f1512007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-947

Depth: 8.5-10.0'

Material Description: Light brown reddish yellow sandy silt.

Date: 9/27/06

Liquid Limit: 38 Plastic Limit: 29

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Tested by: LB]

Sample Number: B-947-4

NaturalMoisture: 20.7

USCS Class.: SM

Checked by: ASS

Dry Cumulative Cumulative
Sample Pan Sieve Weight

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

160.59 0.00 0.00 0.00 100.0

1.40 99.1

76.98 0.00 0.00 4.51 93.3

11.02

20.55

39.99

45.89

Gravel Sand Fines
Cobbles

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.9 14.2 44.9 60.0 40.0

°30 050 080

0.1162 0.1639 0.3333 0.4265 0.6067 1.0342

Fineness
ModUlus

0.80

MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERJNG & 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-947

Depth: 8.5-10.0' Sample Number: B-947-4

Material Description: Light brown reddish yellow sandy silt.

%<#40: 84.9 %<#200: 40.0

Tested by: LBJ

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

USGS: 8M

Checked by: ABS

AASHTQ: A-4(1)

Run No. 1 2 3 4 5 6
WeHTare 25.99 26.39
Dry+Tare 23.13 23.42

Tare 15.40 15.48
# Blows 28 29

Moisture 37.0 37.4

37.45 :
, -- ---/-----+. -I--~+---I---~~+.~-,'--'---:~c---:--I-·+--,-J--;l,-+I,-I-H-H-I

37.41----+-+--+---+---f---'---+.-----.------,-+-H--\-----+.4-+--++-+_H

37.351---+-+--+--+-+-T--+-----+-+-+---i---t+-+---+--+++_H

37.3 1-----+-+---+---+---+---'-----'-----'--+--.+--+---..,++---+-1----+-+-1--1

I·

Liquid Limit::: _---"-__

Plastic Limit::: 29

Plasticity Index=__9__

Natural Moisture=_20~

Liquidity Index= -0.9
37.25 I--------+--+--+---.--+----+---+----'-.-:-----+-+---+-----t+-+--+-~+_++-J

~
::l

,~ 37.21-----t---+---+----+----+---+----+-:------i--+----i----l---t+-+--t-+-+++-J
:?:: ----~- ··-I---1~1~~+----+----+---!.-I- __l,_--H-I--H-_t_"_+-H

37. 1I----+-+--H----+---+----+--------,~-+---+-H---t+-+-+___+·++_H
I----'c-I------I-----+,+--,I----·-+~--i--~--·+--+~+--PH-f~+-+--.j-H+I

37.051----f---/--+-+----+-----L.--+--------..,--------j-H--+-+-+-f-+--H-H

371-----H--f--c -+--+-+--+----+------;--c-t-c+-----t+.....JI--+-+_+-++-J

36_95
'-5--'-6--"-7---'8:--9'--1'-0--'-----'-"-:2:'::-0-'--'2-'-5-'---'-:O3'-=-0--'~40

Blows

_~_•. ~~~_:_;_~_~:--I.1_-~~~~~_1-:_1-:_-:~_~~~~:~~~~2_[-2:_2-'_~-22_1-_-_-_-~-_++_---_~-_-- __3__-_-_~--:I!F_-_~_·. 4_-_---~1-~--- _
Moisture I 28.4 28.7

I
Wet+Tare I Dry+Tare

___3_5__.7_8__L __..lO.8 _
---E -Tare Moisture_
6.79 20.7-----

1/23/07DATA REPORT Rev 0

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

MACTEC ENGiNEERiNG & CONSULTiNG. iNC



o ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

.'

Ina

MACTEC, Inc.

6 in. 3 in. 2 in. 1 in 'h in ft4 #10 #20 # lO #40 #60 #100 #200
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-947

Depth: 9.5-11' Sample Number: B-947-5

Materiai Description: Light brown reddish yellow silty sand.

Date: 9/27/06 Natural Moisture: 28.2

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

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBl Checked by: ABS

1117/2007

Dry
Sample

and Tare
(grams)

175.94

64.05

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

.375

#4

#10
#20

#40

#60

Cumulative
Weight

Retained
(grams)

0.00

2.83

5.86

9.18

n36
19.53

Percent
Finer

100.0

98.4

Hydrometer test uses material passing#10
Percentpassing#1 o based upon complete sample =f.)6.7
Weight of hydrometer sample =64.05
Hygroscopic moistwe correction:

Moistwei!]htard tare = 26.49
Dryweightandtare = 25.95
TareV\leigtlt=.. 15.54
Hygroscopic moisture =5.2%

Table of cOmPositecorrectionvalues:
Temp.,.deg. C: 12.8 29.5
ComPo carr.: .. -5.0 -2.0

Meniscus correction only =1.0
Specific gravity of solids =2.77
Hydrometerty.pe = 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 21.2 30.0 26.5 0.0130 31.0 11.2 0.0307 41.0

5.00 n.o 28.0 24.5 0.0130 29.0 11.5 0.0198 37.9

15.00 21.1 23.0 ]9.5 0.0130 24.0 ]2.4 0.0118 30.2

30.00 21.2 20.5 17.0 0.0130 21.5 12.8 0.0085 26.3

60.00 21.4 18.5 ]5,0 0.0]29 19.5 13.1 0.0060 23.3

240.00 21.7 14.0 ]0.6 0.0129 ]5.0 13.8 0.003] ]6.4

1443.00 22.0 ] 1.0 7.7 0.0129 ]2.0 14.3 0.00]3 11.8

..

L..-- MACTEC, Inc.

DATA REPORT Rev. () MACTEC ENGINEERlNG & CONSULTiNG, [NC 1123/07



Gravel
I

Sand
-IT~~

Fines
Cobbles ~·-c I

Fin;-f I Medium I Fine Silt I Clay I Totaloarse I Total ~arse
I

I I I I 34.0 I
i I 21.3 I 42.50.0 I 0.0 1.6 1.6 20.2 55.9 I 21.20.7
I I

I
!

I l I '
010

015 -t 020 ~030 °50 °60 + °80 085J~~ __ °95

0.0026 .I ().0044·~.Oj 17-- 0.1168 I 0.1819 . ---0.-6347 0.')866 I 1.3050 ! 1.7514

Fineness
Modulus

~ 1.10

DATA REPORT Rev. 0

MACTEC, Inc. _

MACTEC ENGINEERING &- CONSULTING. INC 1/23/07
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IHYDROMETEr:

#140
u.s. STANDARD SIEVE NUMBERS

Part cle Size Distribution ReportiASTM..422..63(02)
u.s. SIEVE OPENI G IN INCHES
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is \r ... I
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Tested l3y: _==---_~~~_~_~__~ 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-947

Depth: 13.5-15'

Material Description: Light brown reddish yellow silty sand.

Date: 9/27/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-947-6

Natural Moisture: 22.5

USCS Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

167.59

81.21

Tare
(grams)

0,00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

Sieve
Opening

Size

#4

#10
#20

#40

#60

#140

#200

Cumulative
Weight

Retained
(grams)

0.00

0.05

0.63

4.08

9.85

21.78

24,79

Percent
Finer

100.0

100.0

99.2

94.9

87.8

73.2

69.5

Cobbles
Gravel Sand Fines

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

0,0 0.0 I 0.0 I 0.0 0.0 I 5.1 I 25.4 I I I 69;5

Fineness
Modulus

0,33

D20

0,1618 0,2124

D90

0.2865 0.4272

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

DATA REPORT Rev. 0 MACTEC ENGINEERiNG & CONSULTING, INC 1/23/07
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Source Sample # Depth/Elev. Date Sampl~+-__U_S_C_S_--+ . Material Description

~O~_~B~O~R~~~G~B~-~9~47~~~B~-~94~7_~~~~1~7~.2~-1~8~,7~'~_~9~n=7~ro~6~--+_~N~D~_~ L~htbrownredilishycllowsilwsand,

NM % LL PL

___----,r--=2=L-"-1_+ NO ND

Client Dominion Nuclear North Anna

Project North Anna COL Pro'eet
MACTEC, Inc. o SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED,

11f-------------.------------l
I Pro'ect No. 6468061472 Ralei h, North Carolina

Checked Bv: ASS



TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-947

Depth: 17.2-18.7'

Material Description: Light brown reddish yellow silty sand.

Date: 9/27/06
liquid Limit: ND Plastic limit: ND

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Sample Number: B-947-7

Natural Moisture: 21. I

USCS Class.: ND

Tested by: LBJ Checked by: ABS

Dry Cumulative CumUlative
Sample Pan Sieve Weight

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

148.11 0.00 0.00 #4 0.00 100.0
#10 0.25 99.8

Ttl 1 0.00 0.00 #20 9.42 87.0
#40 26.31 63.9
#60 38.28 47.6

#140 51.62 29.3
#200 55.39 24.2

Cobbles
Gravel Sand Fines

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 0.0 0.0 0.0 0.2 35.9 39.7 75.8 24.2

D,O I 015 020 030 °SO 060 080 085 I DgO 095

I 0.1104 0.2730 0.3783 0.6751 0.7925 I 0.9594 1.2427

Fineness
MCildulus

1.42

1.-. MACTEC,

DATA REPORT RCl {j MACTEC ENGiNEERiNG & CONSULTiNG iNC J'23/()7
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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 8-947

Depth: 22.2-23.7'

MaterialDescription: Light brown reddish yellow silty sand.

Date: 9/27/06
Liquid Limit ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LSJ

Sample Number: B-947-8

Natural Moisture: 24.3

USCS Class.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

239.25

83.47

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

1.38

12.06

22.27

35.05

46.]2

60.99

65.92

Percent
Finer

100.0

99.4

95.0

69.6

55.1

42.3

25.6

20.0

K

0.0132

0.0132

0.0132

0.0132

0.0132

0.0131

0.0131

HydrolTletertestusesmaterialpassing#10
percentp~ssing#10baseduponcomplete sample =95.0
Weight of hydrometer sample =72.19
Hygroscopic moisture correction:

Moistweight and tare =25.12
Dryweightandtare= . 25.05
Tarevveight= .. 15.44
Hygroscopic moisture =0.7%

Table· of composite correction.·val ues:
Temp., deg. C: 29.5 12.8
Camp. carr.: -2.0 -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 x Rm

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

2.00 21.2 20.0 16.5

5.00 21.2 17.0 13.5

15.00 21.2 14,0 10.5

31.00 21.313.0 9.5

60.00 21.4 11.5 Seo

240.00 21.8 9.5 6,1

1442.00 21.9 8.5 5.1

Rm

21.0

18.0

15.0

14.0

12.5

10.5

9.5

Eff. Diameter Percent
Depth (mm;) Finer

12.9 0.0336 21.6

13.3 0.0216 17.7

13.8 0.0127 13.8
14.0 0.0089 12.5

14.2 0.0064 10.5

14.6 0.0032 8.0

14.7 0.0013 6.7

MACTEC, Inc.

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



I Gravel : Sand I Fines
__co~ I I ---r-

I I
--

Coarse i F~Total I
Coarse Medium Fine

~I I
Silt Clay Total

0.0 rO.6 . 0.6

I

II
I

I0.0 I 4.4 39.9 i 35.1 I 79.4 I 10.7 9.3 20.0

1 I I~ I 1_0 85

-I
010 °15 °20 D30 I 050 060 080 °90 °95

0.0058 I 0.0159 0.0753 I 0.1-345 i-i.3425 . 0.5436 I 1.1882 I 1.3837 1.6308 2.0108

Fineness
Cu CcI--lVlodulus

1.84 93.12 5.70

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

DATA REPORT Rev. 0 MACTEC ENGlNEERJNG & CONSULTING, fNC 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-947

Depth: 22.2-23.7'

Material Description: Light brown reddish yellow siity sand.

%<#40: 55.1 %<#200: 20.0

Tested by: LBJ

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

SLIDING IN CUP NON-PLASTIC.

LIQUID LIMIT NOT DETERMINED.

Sample Number: B-947-8

USCS: ND

Checked by: ABS

AASHTO:ND

40

36

32

28

24
<l.l.... ----

,~ 20
0

:2 -~- ..-.-- _._---~--

16

12

8

A

0
6 10

Blows

i

20 25 30 40

Liquid Limit= _

Plastic Limit= NP

Plasticity Index= _

Natural Moisture= 24.3

Run No.
Wet+Tare

Dry+Tare

Tare

Moisture

1 2 3 4

_____--' -'-- ---'- .---L ---'----------- -------

'-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEe ENGINEERiNG & CONSULTING, INC. 1/23/07
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i GRAIN SIZE, rnm.

0/0 +3" % Gravel % Sarid % Fines
Coarse Fine Coarse Medium Fine Silt Clay

0 0.0 0.0 0.0 L8 24.5 40.3 33.4

I
Source Sample # Oepth/Elev. Opte Sampled uses Material Description NM% LL PL

1°! BORING B-947 B-947~9 28.7-30.2' 9/27/06 8M LIGHT YELLOW-OLIVE FINE TO MEDIUM SILTy' SAND. 28.8 33 NP-r- -~.

II Client Dominion Nuclear North Anna MA(rreO, Inc. .0 ENTIRE SAMPLE WAS TESTED.

Project North Anna COL Project

R,UQigh,Npfth{JiifylinaINo. 6468061472 Fiqure

Tested By: LBJ ('-' ABS
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Proj ect

Project Number: 6468061472

Location: BORING B-947

Depth: 28.7-30.2' Sample Number: B-947-9

MateriaLDescription: LIGHT YELLOW, OLIVE FINE TO MEDIUM SILTY SAND.

Date: 9/27/06 NaturalMbisture: 28.8

Liquid Limit: 33 Plastic Limit: NP USCS Class.: 3M

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

Testedby: LBI Checked by:ABS

12/1812006

Dry
Sample
and Tare
(grams)

75.14

0.0

Tare
(grams)

0.00

0.00

Coarse

0.0

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

0.0

D20

Total

0.0

Sieve
Opening

Size

.375

#4
#10

#20

#40

#60

Coarse

1.8

Cumulative
Weight

Retained

D60

Percent
Finer

Total

66.6

Silt

D90

Total

33.4

Fineness
Modulus

0.1639 056760.2447 0.7379 0.9928 1.4247

MACTEC, Inc. ---'

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSUL71NG, INC I/23/m



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-947

Depth: 28.7-30.2' Sample Number: B-947-9

Material Description: LIGHT YELLOW, OLIVE FT!'JE TO MEDIUM SILTY SAND.

%<#40: 73.7 %<#200: 33.4 USCS: SM

Tested by: LBJ Checked by: ABS

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

AASHTO: A-2-4(0)

Run No.1 1 2
Wet·Hare 26.49 24.69

3 5 6

Dry+T_a_'r_e-J-__:....2:....3._7.:....6__+-__2:-2_,3_9 +- -+ ---1-----:-- ---+----,----'--'---
Tare 15.63 15.48

# Blows 24
Moisture

Liquid Limit= _-:-= _

Plastic Limit= NP

Plasticity Index= NP

Naturall\floisture= 28.8

4020 25 30
Blows

::> 678910

33.64 !

33.6
, I

.~v

33.52

33.48
..-~--,-

33.44
i

33.4

11
,

33.32
----~

33.28
I

i

33.24 -

4
----I

------,-----------._---
_R__u_n_'_N_0-i'1__. +- 2_===+=__3 _
Wet+Tare I

_D_ry_+_~_:_~:_+__--------~-- _-+_-~=-=-=--.=====:-'------- +.L ~-------_----_
Moisture ~~ ~

Wet+Tare I -.!2!:Y+Tare Tare Moisture
·-'--=--'55'-.2-C..5~-1-- 44.4 ---+---6'-."7-0-'-----+----- 28.8

'--- MACTEC, Inc,

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

0.1

% Gravel-- ---Co~~~~-~-l----Fine

0.0 I 0.0

----------l-c--- ~+-~---------+---+---------------+--------+---------.---------'-------~-----~

;::: --"S.:c.:0uC'-rc::..:.e -t----"S-"-'am.:.2p:c..:le'-.:C#--t o--'ep::..:.th_/E,-,I.e_._._v.:..."-t--'-.:CD::..:.a__te,-:c-S'-.:Ca-:c-m'-c-PI'-.:C<ld=-t- -U'-.:CS=-CS~------1 -~-_-::_:_ M'-.:C.a::..:.te::..:.r·::..:.lal'-.:CD':-::e_s__c'-.:Crip'--'ti':--on ----~_-_----+::..:.N::..:.M::..:.o::..:.Yo-+-::..:.L-=-L PL

v BORlNG B-947 B-947·JO 33.7-52.2 9/27/06 ND Liahtvellow olive silty sand. 20.2 ND ND I
i

I

I~P~r~ole~G~t~No~.~6~46~8~06~14~7~2==~~Fi~gU~re~========!=R=<==a2=.•·.I==e~ig~h~,"'=<N"'=.. $C)'=ortd.h¥.·.·.=o0"'=••••••·.··da=f==O==.=in=a~•• 0================~

Client Dominion Nuclear North Anna I\IIACrr&:~,.]nQ. 0 ~~~~~~6\~~r;iiM'Y~i;ESTED.
Project North Anna COL Project oil

I~---

Tested By: -===-_. -~__.---- Checked



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-947

Depth: 33.7-52.2 Sample Number: B-947-1 0

Material Description: Light yeilow olive silty sand.

Date: 9/27/06 Natural Moisture: 20.2

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

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LB] Checked by: ABS

1/15/2007

Dry
Sample

and Tare
(grams)

199.86

99.68

Tare
(grams)

0.00

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Sieve
Opening

Size

#4

#10

#20

#40

Cumulative
Weight

Retained
(grams)

0.00

0.22

10.26

31.04

53.05

76.39

Percent
Finer

100.0

99.9

89.6

68.8

46.7

23.3

Cobbles
·GraveI Sand Fines

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

0.0 0.0 I 0.0 0.0 0.1 I 31. 50.1 .3 I 18.7

010 015 °20 °30 D50 060

~~
D85 °90 095

•• ··.0.58610.0834 0.1472 0.2713 0.3437 0.6992 0.8661 1.1560

Fineness
Modulus

1.39

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

DATA REPORT Rev. () 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

ProjectNumber: 6468061472

Location: BORING B-947

Depth: 38.7-40.2'

Mateiial Description: Light yellow olive silty sand.

Date: 9/27/06

Liquid Limit: ND Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Tested by: LBJ

Sample Number: B-947-11

Natural Moisture: 16.9

USCS Class.: ND

Checked by: ASS

Dry
Sample

and Tare
(grams)

260.48

133.19

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
0.66

18.56

50.68

78.20
108.15

114.22

Percent
Finer

100.0

99.7

85.8

61.8

41.2

18.8
14.2

,

Cobbles
.Gravel Sand Fines

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

0,0 0.0 I 0.0 I 0.0 0.3 I 37.9 I 47.6 I 85.8 I I 14.2

010 D15 020 D30 D50 D60 080 I D85 D90 D95

0.0802 0.1141 0.1762 0.3159 0.4062 0.6992 I 0.8245 1.0035 1.2997

Fineness
Modulus

1.58

1-- MACTEC, Inc.

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
MACTEC, Inc. o SPECIFIC ORAVlTY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.
ND=NOT DETERMINED.

Tested By: ...l=B=J"--__~---- ~~~__- Checked By: ~==..~~ ~~~ ___



GRAIN SIZE DISTRIBUTION TEST DATA 1115/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-947

Depth: 42.2-43.7'

Material Description: Light yeHow olive silty sand.

Date: 9/27/06
Liquid Limit: NO Plastic Limit: NO

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND=NOT DETERMINED.

Sample Number: B-947-12

Natural Moisture: 20.5

uses Class.: ND

Tested by: LBl Checked by: ABS

Cumulative
Weight

Retained Percent
(grams) Finer

0.00

0.01
0.68
8.61

26.96

50.08
54.50

Sieve
Opening

Size

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

68.35

Dry
Sample
and Tare
(grams)

267.49

Hydrometer test uses materiaipassing# 10
Percentpassing#10basedupon·complete sample =100.0
Weight ofhydrometer sample =68.35
Hygros~opic •• moisturecorrection:

Moistweightandtare= 27.69
Dryweightandtare =27.60
TarelNeIght=. . ••. 15.57
Hygroscopic moisture =0.7.%

Table of camposite correction values:
Temp., deg..C: 12.8 29.5

Camp.corr.: .. . -5.0 -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 21.3 14.0 10.5 0.0132 15.0 13.8 0.0348 15.3

5.00 21.2 12.0 8.5 0.0132 13.0 14.2 0.0223 12.4

15.00 21.3 10.0 6.5 0.0132 11.0 14.5 0.0130 9.5

30.00 21.4 9.0 5.5 0.0132 10.0 14.7 0.0092 8.1

60.00 21.5 8.5 5.1 0.0132 9.5 14.7 0.0065 7.4

240.00 22.0 7.5 4.2 0.0131 8.5 14.9 0.0033 6.1

1440.00 21.9 7,0 3.6 0.0131 8.0 15.0 0.0013 5.3

'- MACTEC, Inc.

DATA REPORT Rev. 0 MA CrEC ENGiNEERING & CONSULTiNG, INC 1/23/07



Gravel Sand i Fines
Cobbles

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

0.0 0.0 0.0 I 0.0 0.0 I 13.4 I 6.9 20.312.6 , 67.1 i 79.7

010 I
n._

0ZO _+D30 I D50 I D60 °ao 085 i Dgn 095/.... 'b

I
I

I
-- j----- t 0.45~0 I0,l)144 0.0328 0.0735 ! 0.1197 I 0.2023 0.2474 0.3594 0.4005 0.5611

Fineness Cu Ccf.-_Modulus

0.96 17.19 4.02

MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1123/07



Clay

===j45,3
,

NM% LL PL

18.3 ND ND

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

Material Description

Reddish yellow-,-,---=-s=ilty'-L.c::s=an=d=.--------+--~'---t---.

h, North Carol na

MACTEC, Inc.

Ralei

Date Sampled USCS

9!26!."-06=-_---r---~·=--cN=D----+_~_-

Depth/Elev.

1.5-3.0'

Fi ure

Sample #­
B-948-1

6 in, 3 in, 2 in, 1 in, Y, in. tt4 #10 #20 #30 #40 #60 #100 #200
1 ,i j I

:1 I

~
i 1 1 I 1 i I ;

-r-..,
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l"t
"

_. - ~
I ""'=

.. _-----

i--

1-- f-----

Ii
1)( 10 0 0.0 0,001

o

20

70

10

30

80

I
Source

1 0 . _ BORING B-948

~ II-+--------~----+------I---------+------------+-----....---~~----.-------------------+-----+-

W I~ Client Dominio!l Nucl~ea=r"'-N~To~rt~h"'-A-""n~n"=-a ~ ----l

I r:'f:oject North Anna COL Project

II Pc;;ec! No_.1i46!(j61472

'i ===========0=======================0=====0=====--======= ~I
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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: BORLNG B-948

Depth: 1.5-3.0'

Material Description: Reddish yellow silty sand.

Date: 9/26/06

liquid Limit: ND Plastic Limit: ND

TestingRemarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND= NOT DETERMINED.

Tested by: LBJ

Sample Number: B-948-1

Natural Moisture: 18.3

uses Class.: NO

Checked by: ABS

Dry
Sample

and Tare
(grams)

169.41

83.69

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

1.90

8.49
18.78

29.99

42.90

45.32

Percent
Finer

100.0

98.9

88.8
76.7

63.4

48.2

45.3

Cobbles I Gravel Sand Fines

I Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

0.0 I 0.0 0.0 0.0 1.1 22.2 31.4 54.7 45.3

010 015 I 020

I

Fineness
~_dulus_

1.03

030 D50 D60 D80 I 085 D90 °95

0.1235 0.2157 0.4976 I 0.6606 0.9195 1.3303

....... MACTEC, inc.

DATA REPORT Rev. G MACTEC ENGINEERING & CONSULTING. INC l/23/07
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GRAIN SIZE ,- mm.

10100

%+3"

6 in, 3 in, 2 in, 1 in, Y2 in; '14 #:iD #20 #30 #40 #60 #100 #200
I i I I' ! I I II ! I I i !I ,

~k

"-
."'t

1\
'\

Ih
\'

'\.,
1/

I,

I ,

°

30

10

50

40

20

60

-'--c-oarse-o/t-oG_r~av~e_1-F-in-e.-----coars;-----.Medj~ngF~~ne---·-····--·----s;i-t--3Finf!~-·----··CTai~ ..--
~-.-..~,-----_t_-----_+-

~ ~_~_~~_____+~~O-.-O_--+--O.O_--+--_O._O_+-----1~3_.7_ __'___;If__--3~7.-4~--_t_--~--~-48.9

~
~
::0 ItTJ

'" I,a
::0

I
'-i
::0
'":"
c::o

I
I,

0:::

~
W
Z

(j i:L
'-i I-t:rj Z\J w
I:rJ 0
< 0:::
(j I W

52 In.

~ 'I
~ I[
(j

IIiQ

(j I
()

-~
~
'-j

s;;:
::;1
"-,

:<
(]

o SPECIFIC ORAVITY IS ASSUMED.
ENTIRE SAMPLE WAS TESTED. I

ND= NOT DETERMINED. =====~J!
MACTEC, Inc.

Ralei h, North Carolina

Clie.QL Dominion Nuclear North Anna

I Project North Anna cOL Project

f-+- So_u_rc_e__---1~S~lmp!e#_+_~De-'-p-th_/E-!e-v.__T--D--ate--S_'_:[lm-'p-le~d___t_-U-S-C-S---+-_-~_-_=__M-a--te-rialc:_D-es--c_:'riptio-n--_=_--- •~ LL PL
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GRAIN SIZE DISTRIBUTION TEST DATA 1115/2007

Client: Dominion Nuclear North Anna

Project: NOIih Anna COL Project

Project Number: 6468061472

Location: BORING 8-948

Depth: 6-7.5'

Material Description: Reddish yellow silty sand.

Date: 9/26/06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND= NOT DETERMINED.

Tested by: LB]

Sample Number: B-948-3

Natural Moisture: 16.2

USCS Class.: NO

Checked by: ABS

Dry
Sample

andTare
(grams)

Cobbles

0.0

Tare
(grams)

0.00

Coarse

0.0

Cumulative
Pan

Tare Weight
(grams)

0.00

Total

0.0

Sieve
Opening

Size

#10

#20
#40
#60

#140

#200

Coarse

0.0

Cumulative
Weight

Retained
(grams)

0.00
2.04

14.65
30.57
50.89
54.45

Percent
Finer

100.0

98.1

86.3

71.3

52.3
48.9

Silt

Fines

Clay Total

48.9

010 015 D20 030 050 060 080 D85 090 095

0.0853 0.1619 0.3370 0.4044 0.4995 0.6576

Fineness
Modulus

0.73

'-- MACTEC, Inc.

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



6 in. 3 in. 2 in. 1 in. 1h in. #4 #MJ #20#30 #40 #60 #100 #200
! I' I i f I I I~I 1 11 'I II 1'1: f I I f I Ii,

I " ~ I~ · "11\~t-r r-j--!; II II I ,-+1 i i II i-f--i--\ !'-III~ I j~I--' -j---- !:11 t r+ i- .
K l-t 1 HI ~·i_L 11 Ii~1IJI----\ I' I i I' II I i

I ill-' I II III I !1\ I 1-\! I - ~r- i~I' --l-)-I I-rrl+-t---
\ iT _' rti~-i ---tl ~I 1-[- 1-+1 --

f-- _.. _. 1\_1111 I 1~__ .1l1 d I I ' , ---

j I \ mII I 111 1 11_ I I1 I I I II I I I

I
I ~~JI rtr -illfll, Irl - -
I ""r--~~ --1111+1-1 I--I
I ~ I'III-hl-L_~

i I I
I f I ! Ii' Ii
I i ii' ITt'i-i---oI II I I II II ! I I

I I I I I ! i I I I I I

~ If-~---------------;-:-U':::-S'-::-:Sl:::-~-C::-·~-:::~::::'~::-:N::-:,~~:::-:::-::~e-:::-IN:::::C~~·~:::::·~~:_••~--,<~[)~.··.•...•. --,,-iS__i--,t--,,-r--,,-ib--,,-•••.~U-:-:J-=-~!~'?=T~:7.N=D~=R=--De=S,P=V=-?-:-::Nr;v~M::'cBE=~-:'-S-:;:.$--,,-T_····--"-~-H--,,-:4--••.'..-:;:.2-:;:.2:......·•.•• _..6_.• _3---.:(~O_2_···~)-H--Y-DR-O-M~ET-ER---~------~~I
~ I II

~ I 100 II
C) [ 90 Ii

~ I 80 1

II

I

I
a J 70 II

"b 60 II

~ I~ 50 I(j w
~ lli

~ lil~ :: .11

1~ Ii .
~ II 20 I
C) f I

Fine Silt

Tested By: -='=:=--~ --'--' ~-.----'-- Checked



GRAIN SIZE DISTRIBUTION TEST DATA 1/15/2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Num ber: 6468061472

Location: BORING B-948

Depth: 9.5-11'

Material Description: Reddish yellow silty sand.

Date: 9/26/06

Liquid Limit: NO Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

ND= NOT DETERMINED.

Tested by: LBJ

Sample Number: B-948-5

Natural Moisture: 13.7

USCS Class.: ND

Checked by: ABS

Dry
Sample

and Tare
(.grams)

2U.55

82.98

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

1.96

18.46

38.07

60.97

65.57

Percent
Finer

100.0

97.6

77.8
54.1

26.5

21.0

Hydrllmetertest uses materialpassing#lO
Percentpassing#10basediupon complete sample =100.0
Weightofhydrometer sample:::82.98
HygroscopiclTloisture correction:

Moistweightandtare = 30.27
Dry weight and tare = 30.20
Tare weight::: . 15.44
Hygroscopic moisture :::0.5%

Table ofcomposite correction values:
Temp.,deg. C: 29.5 12;8
Camp. corr.: . -2.0 -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 Eff; Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 21.2 18.0 14.5 0.0132 19.0 13.2 0.0340 17.4

5.00 21.2 15.0 11.5 0.0132 16.0 13.7 0,0219 13.8

1.5.00 21.2 12.5 9.0 0.0132 13.5 14:1 0.0128 10.8

30.00 21.3 11.0 7.5 0.0132 12.0 1.4.3 0.0091 9.0

60.00 21.4 10.0 6.5 0.0132 11.0 14.5 0.0065 7.8

240.00 21.9 8.5 5.1 0.0131 9.5 14.7 0.0033 6.1

1440.00 22.0 7.5 4.2 0.0131 8.5 14.9 0.0013 5.0

MACTEC, Inc.

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



lFines

I I
~

Fine Total Silt Clay TO~
56.8 I 79.0 13.9 I 7.1 21.0

DaD 1 °85 ~I °90 I D95 I
0.4495 0.6021 I 0.7348 Ii

I 0.5145 i
!

Sand

0.2855

MACTEC, Inc.

D50

0.22650.1233

°20

0.0671

-+- -+-. +- +-M_e_d_iu_m_~

22,2 I 56.8

!

Cobbles
I Coarse Total Coarse

0.0 l~ 0.0 0.0

Fineness
Cu CcModulus

1.14 25.73 4.80

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING. INC 1/23/07
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-t---- Source Sample # Depth/Elev. Date Sampled uses. Material Description NM % LL PL
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GRAIN SiZE DiSTRIBUTION TEST DATA

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-948

Depth: 18.5-20' Sample Number: B-948-7

Material Description: Reddish yellow sandy silt.

Date: 9/26/06 Natural MOisture: 15.2

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

Testing Remarks: SPECIFIC GRAVITY IS ASSUMED.

ENTIRE SAMPLE WAS TESTED.

ND= NOT DETERMINED,

Tested by: LBJ Checked by: ABS

1/15/2007

Dry
Sample

and Tare
(grams)

179..80

Tare
(grams)

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

Sieve
Opening

Size

#10

#20
#40
#60

#140
#200

Cumulative
Weight

Retained Percent
(grams) Finer

0.00 100.0
1.26 99.3

12,13
31.50 82,5

59.36 67.0
64.49 64.1

CObbles!
,Gravel Sand

Coarse Fine Total Coarse Medium Fine

0,0 I 0.0 0.0 0.0 0.0 6.7 29.2

I Fines
Total I Silt Clay Total

35.9 I 64.1

D10 °15 D20 °30 °50 °60 080 J D85 °90 °95

0,2233 I 0,2800 0.3546 0.4800

Fineness
Modulus

0.45

'-- MACTEC, Inc.

DATA REPORT Rev, 0 1v1ACTEC ENGINEERiNG & '~UJVcl')J,1 INC 1/23/07



% Fines
GRAIN SIZE - mrn.

US. SIEVE OPENING IN INCHES

1Yz in. % in. 3/8 in,
3 in. 2 in. 1 in. Yz in.
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w 40
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Source Sample # Depth/Elev. Date Sampled uses Material Description NM % LL PL

~~~.

o~ORrNG B-9,,-,4=8~_j B-948-8 _ 23.5-24.-L:.~4'~~~9/..:::.26~/"",06~~_~c-'N'-'.:D~.~~_~ ~~T~an~~crr.:=La and brown tan sil=.L...O::sa=n=d=-.~~~~+--,1c::3_=.6---1 ND ND

'--
t:Jw
23 Client Dominion Nuclear North Anna
'-1 ==-------~~---,~--l

Project North Anna COL Project
MACTEC, Inc. o ENTIRE SAMPLE WAS TESTED.

ND= NOT DETERMINED.

I

i£roject No. 6468061472
---_...._-~-

Figure Ralei h, North Carol na

Tested By: --"L=B=J_~_~~ _ Checked By:~~~_~~~_~__



r GRAiN SIZE DISTRIBUTION TEST DATA 1f15f2007

Client: Dominion Nuclear North Anna

Project: North Anna COL Project

Project Number: 6468061472

Location: BORING B-948

Depth: 23.5-24.4'

Material Description: Tan gray and brown tan silty sand.

Date: 9126/06

LiquidLimit: NO Plastic Limit: ND

Testing Remarks: ENTIRE SAMPLE WAS TESTED.

NO= NOT DETERMINED.

Sample Number: B-948-8

Natural Moisture: 13.6

USCS Class.: ND

Tested by: LBJ Checked by : ABS

Dry
Sample
andTare
(grams)

246.65

t24.16

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

3.77

27.36

54.09

74.21

88.62

95.98

Percent
Finer

100.0

98.5

76.8

55.6

39.6

28.2

22.3

Cobbles
Gravel Sand Fines--

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total

(J.O 0.0 0.0 0.0 1.5 42.9
...,..,..,

77.7 22.3,J,J.,J

Fineness
Modulus

\.72

0.1227

D50

0.3585

D60

0.4885

DaD

0.9452 LU67 1.3345 1.6434

""-- MACTEC, Inc.

DATA REPORT Rev. 0 MACTEC ENGINEERING & CONSULTING, lNC 1/23/07
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% Fines

HYDROMETER

Silt

10.5

#140

Fine
45.536.2

U.S. STANDARD SIEVE NUMBERS

1.2

Particle S ze Distribution ReportiASTM..422-63(02)
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o ENTIRE SAMPLE WAS TESTED.
ND= NOT DETERMINED.MACTEC, Inc.
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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-951

Depth: 23-24.5'

Material Description: Dark greenish gray silty sand.

Date: 8/16/06

Liquid Limit: NO Plastic Limit: NO

TestingRemarks: ENTIRE SAMPLE WAS TESTED.

ND= NOT DETERMINED.

Sample Number: B-951-8

Natural Moisture: 13.9

uses Class.: ND

Tested by: lPD Checked by: ABS

Diameter Percent
(mm.) Finer

0.0330 16.9

0.0215 12.9

0.0127 9.4

0.0090 8.5

0.0064 7.2

0.0032 5.5

0.0013 4.1

62.4

100.0

99.8

98.6

Percent
Finer

Eft.
Depth

12.4

13.2

13.8

14.0

14.2

14.6

14.8

Rm

23.5

19.0

15.0

14.0

12.5

10.5

9.0

40.50

62.00

86.10

Cumulative
Weight

Retained
(grams)

0.00

0.50

3.90

K

0.0132

0.0132

0.0132

0.0132

0.0132

0.0131

0.0131

#4

#10

#20

#40

Sieve
Opening

Size

.375

0.00

Cumulative
Pan

Tare Weight
(grams)

0.00

0.00

Tare
(grams)

0.00

2.00 21.3 22.5 19.0

5.00 21.4 18.0 14.5

\5.00 21.3 14.0 10.5

30.00 21.4 13.0 9.5

60.00 21.6 11.5 8.1

240.00 22.0 9.5 6.2

1447.00 22.0 8.0 4.7

110.19

Dry
Sample

and Tare
(grams)

286.00

Hydrometer test uses material passing#10 .
Percent passing #10 based upon complete sample :98.6
Weight of hydrometer sample =110.19
Hygroscopic moisture correction:

Moist weight and tare = 26.36
Dry weig ht and tare = 26.31
Tare weight = 15.54
Hygroscopic moisture =0.5%

Table of composite correction values:
Temp., deg. C: 12.8 29.5
Compo carr.: -5.0 -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
Time (min.) (deg. C.) Reading Reading

L- . MACTEC, Inc. --1

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



-
IGravel ~ Sand

Cobbles ------~-----~

Fine -I
I

.~~-

Coarse Fine Total Coarse Medium Total Silt
--~-

0.0 0.0 0.2 0.2 I 1.2 36.2 82.9 10.545.5

bD10
n. _

n~~ D30 DSD I 0 60 I Dao I 085 I D90 I D95 1~1:> - .w

0.0147 0.0260 0.0967 0.1584 0.3037 t-o.3980j 0.7358 1 0.8891 I 1.1 064 t 1.4598 1,
I .•.-

Fineness
Modulus

Cu Cc
-- --

1.58 27.08 4.29

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

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